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ROIi catalog B.4022 
PRELIMINARY 

Solid State VHF Transmitter, Type TT-15FL 

lVB 

• Economy, stability and reliability 

• Uses but five tubes of only three types 

• New standard for color fidelity 

• Ready for remote or computer control 

• Solid-state electronics to IPA level 

• Extra installation flexibility 
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Solid State Reliabi li ty 

Five-watt exciter 
fully solid state 

Visual modulator 
fully so lid state 

Driver Amplifiers 
fully solid state 

VIDEO 
1. ov p.p 

➔ 

AUDIO 
+10±2d8m ➔ 

SOLID STATE 
MODULATOR 

SOLID 
STATE 

EXCITER 

Description 
As new as technology allows, the TT­

ISFL is a IS-kilowatt lowband-VHF trans­
mitter offering so lid-sta te circuitry in all 
stages except for the visual and aura l final s 
and drivers. There arc but five electron 
tubes in the entire transmitter and of 
only three types. It delivers the sharpest, 
highest quality television signals of any 
contemporary TV transmitter. 

Highest TV-Broadcast Standards 
Designed so far ahead of present-day 

transmitters, a design that won't be out­
dated for years to come, most of the TT­
ISFL published specificatiofls are at least 
twice as good as those of previous models. 
And this is with stabi lity so solid that the 
transmitter holds specifications for 30 days 
and longer without readjustment. 

Ful l Remote Control 
Featuring full remote control provision 

with a generous complement of remote 
indicators and meter outputs, the TT-
15FL makes diagnosis, corrections and 
operational changes simpler than ever. It 
also includes provisions for automatic 
log-keeping equipment and computer­
controll ed operation. 

Conservatively Designed 
From a technical vi ewpoint, the TT­

ISFL is about everything a station engi­
neer might want in a 15-kW transmitter. 

-
~ . -----,.. . 

AUR. 20W 
SOLID STATE 

AMP. 

4OV 
PK-PK 

2-8791 
VIS.MOD 

AMP. 

8791 
AUR. IPA 

~ 
PK 

~ 

"~l t 

LOW-VOLTAGE 
PWR SUPPLY 
SOLID STATE 

INT. - H. V. 
PWR SUPPLY 
SOLID STATE 

15kW in only five tubes of only three types. 

For example, the TT-15FL uses every 
practicable design technique to increase 
transmitter reliability in that a ll electronir 
devices operate well below maximum 
ratings; a unique cavity design increasrs 
tube li fe and, thus, reliability through 
improved coo ling while quick-acting over­
load relays automatically prevent co m­
_poncnt damage. 

Low-Pressure Air Coo ling 
Because the transmitter uses only five 

electron tubes operating in very efficient 
circuitry, its requirements for cooling air 
arc considerably less than those of other 
transmitters. As a resu lt, the TT-ISFL 
needs only lo w-pressure air as the cooling 
medium. This fact reduces blower capaci­
ty, air velocity, blower motor size as well 
as reducing noise, vibration and mechani­
cal wear. This extends system reliability. 

Sol id-State Circuitry 
All TT-ISFL circuitry up to the 20-

watt level-on both the visual and aural 
channels- is solid state. Arranged in a 
seri es of plug-in modules, the solid state 
eleGtronics use glass-filled epoxy circuit 
boards with gold-plated, etched-wiring 
connectors for extra stability and long 
life. 

Push-Pu ll Visual Modulation 
One of the reasons for the TT-15FL 

transmitter's excellent picture quality is 
its visual modulator. The solid state mod-

3CX10,000A7 
VIS.PA 

3CX3000A7 
AUR. PA 

15KW 
~ PEAK 

VISUAL 

3.75KW 
--➔ AURAL 

HI-VOLTAGE · 
PWR SUPPLY 
SOLID STATE 
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ulator swings driver-amplifier grid bias in 
a heavily loaded circuit whi ch improves 
both stability and drive regulation while 
modulating the carrier. 

Sideband Filter Included 
In keeping with RCA poli cy, the TT-

15FL includes a high-level sideband filtr-;­
a t no extra cost. High levr l sidrba nd 
shaping assures co mpliance with adj acrnt­
chann el attenuation requirements. 

Circuit Details 
Five-Watt Exciter System 

Consisting of seven plug-in modul es, th e 
exciter unit houses the aural and vi sual 
exciter system, their associa ted powrr 
supplies and appropriate metering facili­
ties ( see illustration and block di agram ) . 

The aural exciter uses a fr rquency­
modul a tcd oscillator in an AFC feedback 
loop, operating a t one-half carri er fre­
quency. A buffer amplifier isolates the 
oscillator from the doubler stage and the 
two subsequent power amplifiers which 
rai se the power level to five wa tts. 

The AFC system maintains osci llator 
center frequ ency by comparing it with 
the frequency of a crystal control led osci l­
lator operating at 150 kHz above thc 
aural osci llator. When this difference fre­
quency varies, the AFC system develops 
a d-c error signal which, through a solid­
state reac tance circuit contro ls the aura l 
oscillator accordingly. The encl result is 
an aura l carrier accurate to within 250 
H z ( see Specifications). 

Like the aural, the visual oscillator op­
erates at one-half carrier frequen cy, cry­
stal controlled. This output is doubled to 
carrier frequency before ampl ifica tion to 
a five-watt power level in a pair of cas­
caded amplifiers capable of twi ce that 
power level. 

Solid-State Driver Amplifiers 
Identical 20-watt amplifier modules 

are used in the aural and visual r-f chains 
following the 5-watt exciter. These mod­
ules and their power supply and metering 
circuits consist of five plug-in modu les in 
one standard frame. 

The driver amplifiers operate a t about 
one half of capacity fo r increased relia­
bility and expected life. 

Solid-State Visual Modu lator 
Consisting of four modules, the visual 

modulator subassembly contains its own 
power supply and uses some 38 transistors 
(of only eight types ) and 25 di odes (of 
six types) to deve lop the push-pull grid ­
bias needs of the modulated a mplifi er. 

Featuring motorized Video Cain, Sync 
Cain, and Pedestal controls, the modu-

la tor raises the I-volt vid eo level ( from 
the line) to the 40 volts ( p-p ) the mod­
ulated amplifier ord inari ly needs. The 
modulator's output ca pab ili ty exceeds 70 
volts ... another illustra tion of conserva­
tive design. 

Separate circuits correct differential 
ga in and phase with nrgligibl e interaction 
between the two. A feedback clamp re­
stores the d-c level rela tive to modulator 
output or a dcmocl ulatecl sample of r-f 
output. The clamp tends to maintain 
constant transmitter output even with 
power line voltage variations. 

Visual Modulated Amplifier 
The visual moclulatcd-amplificr design 

assures excellent linea rity-amplitude-vs.­
frequ ency-response and response-variation­
with-brightncss levrl as a result of the 
push-pull gr id-bias system of modulation 
and the linea rity characteri st ics of the 
879 1 ceramic-insulated tubes. 

The power amplifi er uses a '1CXI0,-
000A7 triode in a zero-bias arrangement 
with cathode dri ve. The PA cathode cir­
cuit is part of a doubl e- tuned overcoupl ed 
pl a te circuit in the modu la ted a mp lifier. 
The resul t is a coupling circuit with ex­
tremely wide bandwidth whi ch makes PA 
tuning simpler than r vrr. 

Operating without nr utra liza tion as a 
result of the cl-c ground ed grid , the visual 
PA stage is extremely simple, stable and 
serviceable. 

TYPICAL 
TT-15 FL 
FLOOR 
LAYOUT 

( VSBF OVERHEAD) 

( PARE NTH ETICAL 

DI MENS IONS 
ARE MILLI METERS) 

=,.,I~ "'~ 

Aural IPA and PA 
Operating in a Class C condition, the 

aura l IPA uses an 8791 Genna/ox tube in 
a circuit with heavy damping in the in­
put. This system makes the IPA an ex­
cellent impedance match fc1r the solid­
sta te driver amplifi er. As a result of the 
broadbanclccl input, routine tube change 
rcquircs no retuning. A pi network cou ples 
and matches the IPA plate to the PA 
cathode ci rcui t. 

Using a 3CX3,000A7 triode in a 
ground ed-grid , Class-C circuit, the aural 
PA requi res no bi as power and requires 
no neutra li za ti on. This acids much to its 
long- term stability and operational s1111-
pli city. 

Motorized Tun ing Controls 
Since the transmitter is built for remote 

control , most of its tuning controls a re 
motor driven. As a result , transmi tter 
tun eup is a simple matter of front-panel 
button pushing. Thi s is how it works: 

·Each control motor- there arc ten of 
them-conn ects to a front panel two-way 
pushbutton. Pushing the topmost portion 
of th e rec tangular button ac tuates the 
motor in a d irection that increases what­
ever fun cti on the motor drives. Simi larly, 
pushing the lower portion of the pushbut­
ton decreases the va lue of the variable 
com ponent. The effects of these adjust­
ments show up on the 20-circuit multi­
meter mounted on the same panel. 

24" 

(610) 

TEST j-o ~ 
LO AD N ~ 

(ON WHEELS) 

POWER SU PPLY 
CAB IN ET 

J :.=====(~,~=~·l====:., = Im 

J; ~r_ 

68 ½" *T~ ,...1•--- ( 1-74-0 )----• 1 __L 

CONTR OL 
CABINET 

AMPLI Fl ER 
CABIN ET 

"-::;:,-----,..=-- --y-----:::;.,,.., 

Two-cabinet design increases f loor layout f lexi bili ty. 
Power supply cabinet need not occupy same room as 
Contro l and Ampl ifier ca bi net. 
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Specifications 
Performance 
Type of Emission: 

Visual ................ . 
Aural .................................... . 

Frequency Range ..... . 

Rated Power Output: 
Visual ................................................ . 
Aural .................................................. . 

............................. AS 

···· ••· ·······················F3 

...... Ch 2-6 

......... .7.5 to 15 kW1 

....... . 0.75 to 3.75 kW 

RF Output Impedance .. 50 ohms 

Input Impedance: 
Visual .................................................................................. .75 ohms 
Aural ........................................................................... 600 / 150 ohms 

Input Level: 
Visual ...................................... . 
Aural (for ±25 kHz dev.) 

Amplitude vs. Frequency 

.... 1.0 volts p-p min. 
....................... .+10 ±2 dBm 

Response, Aural ..................... ............. ±1 dB, 30 Hz to 15 kHz, 
of 50 µsec or 75 µsec pre-emphasis response curve 

Visual Sideband Response: 
At Carrier +o.s MHz to 2.0 Mhz . . .. .+1.0, -1.5 dB~ 
At Carrier +3.58 MHz ....................................... .+1.0, - 3.0 9'8'1 

At Carrier -0.5 MHz ........................................... .+1.0, - 1.5 dB2 
Between + 2.0 MHz to 4.18 MHz with 

respect to 3.58 MHz response ........... .+1.0. -1.8 dBH 

Variation in Frequency Response 
with Brightness4 ..•..................... . . .............. ... ... ... .... .. ±0.75 dB 

Carrier Frequency Sta bi lity5: 
Visual ................................................................ .................... ±250 Hz 
Aural ...................................................................................... ±250 Hz 

Madu lat ion Capability: 
Visual ...... ............................................ ........ . ·····················10% 
Aural ......................................... . . ........... ±50 kHz 

Audio Frequency Distortion . . ............ 0.5% max.n 
(30-15,000 Hz) 

FM Noise (below ±25 kHz deviation) ............................... -60 dB 

AM Noise r.m.s.: 
Visual ............................. . . .. - 50 dB below sync level 
Aural .............................. . 

Amplitude Variation over 
one picture frame ......... . 

Regulation of Output .... . 

Burst vs. Subcarrier Phases ........... . 

Subcarrier Ampli tudes .......................... . 

Subcarrier Phase vs. Brightnessn 

. ................. -50 dB 

..Less than 2%7 

........... 3% 

············•·························±20 

. .. 0.7 dB 

(diff. phase) .................................................................................. ±2° 
Linearity (diff. gainJ10 ................................................................ 0.5 dB 

Linearity (Low Frequency) ...................................................... 1.0 dB 

Ordering Information 

Communications Systems Division 

Envelope Delay vs. Frequencyll: 
0.2 to 2.0 MHz ... . .. .. ............. ±60 ns 
at 3.58 MHz ........................................ ....... ........... . ............. ±30 ns 
at 4.18 MHz ....................................................... .. ... ±60 ns 

Harmonic and Spurious Radiation 1 2 ......... ....................... -80 dB 

Electrical 
AC Line Input ...... 208/ 240 volts, 3 phase, 50/ 60 Hz 

(power consumption given below), and 115 volts single 
phase 50 / 60 Hz (100 watts) 

Slow Line Variations . 

Rapid Line Variations ... 

Phase Unbalance .... 

Regulation .... 

. ................. ±5% max. 

..... ±3% max. 

.......... 2% max. 

.3% max. 

Power Consumption 
(at 15 kW peak visual, & 3.75 kW aural output): 
Average Picture ... .................. . ....... .24 kW 
Black Picture ........ ..................... . ............................. 33 kW 

Power Factor (approx.) 

Mechanical 
Transmitter Cabinet: 

··········90% 

Width (front line cabinets) ....... 68½" (1740 mm) 
............ .77" (1956 mm) 

.... .. ................................. 30" (762 mm) 
Height (cabinets) 
Depth ... 

Power Supply Cabinets: 
................................. . .. .44" (1118 mm) Width ... 

Height .............. .......... ......................... ..77" (1956 mm) 
Depth ... .... . ................................................................. .33" (838 mm) 

Finish .. ............. Two-tone blue, brushed aluminum trim 

Environmenta l 
Maximum Altitude .. .. 

Ambient Temperature 

............................... .7,500 feet (2286 ml 

......................................... -20 °c to 45°c 

1 Measured at output of sideband filter or filterplexer. 
2 With respect to response at carrier plus 200 kHz, as measured by the 

BW-5 sideband response analyzer at transmitter mid-characteristic. 
:~ Measured at output of VSBF with respect to response at carrier +3.58 

MHz. Add - 0.75 dB at +4.18 MHz if filterplexer or notch diplexer is 
employed. 

4 Measured at 65% and 25% of sync peak level with respect to response 
at transmitter mid-characteristic. 

5 Maximum variation without circuit adjustment over a period of 30 days 
and over an ambient temperature range of 0 ° C to 45 ° C. 

G Including harmonics up to 30 kHz and measured with standard de­
emphasis network. 

7 Measured at blanking level. 
8 Maximum departure from the theoretical when reproducing saturated 

primary colors and their complements at 75% amplitude. 
n Maximum phase difference with respect to burst, measured after the 

VSBF, for any brightness level between 75% and 15% of the sync peak 
using 10% (peak-to-peak) modulation. 

10 Maximum variation in the amplitude of a 3.58 MHz sine wave modulating 
signal as the brightness level is varied between 75% and 15% of sync 
peak. The gain shall be adiusted for 10% (peak•to•peak) modulation of 
the 3.58 MHz signal when the brightness is at pedestal level. This is 
equivalent to 5% (peak•to•peak) modulation as indicated by a conven­
tional diode demodulator connected after the VSBF . 

11 Maximum departure from standard curve using TTS-lA. The tolerances 
vary linearly between 2.1 and 3.58 MHz and between 3.58 and 4.18 MHz. 

12 Ratio of any single harmonic or spurious frequency to peak visual power. 

TT-15FL TV Transm itter, with tubes, sol id-state color correc­
t ion filters (including low pass filter), harmonic filters and 
motorized coaxial sw itches. Requ ires VSBF (M l-19085A-L) or 
Filterplexer (Ml-19179A-L). For 208/ 240-volt 3-phase, 50 / 60-
Hz input .............................................................................. ES-560616 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 
Systems 
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I 110n "Maxim-Air" 30-KW VHF-TV Transmitter, Type TT-30FL 
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• IU - iJ1uow 01m11 
··--····· -

30-kW visual and 7.5-kW aural 
Channels 2 thru 6 

• Designed for the future • New standard for color broadcasting • Eliminates off-air time 

• Solid-state circuitry ... reliable • Parallel redundant system 

• Automated exciter switching ... more redundancy • Full remote control 3UB 
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T he TT-30FL represen ts a major break­
through in VHF-TV transmitter design . I ts 
totally new solid-state circuitry makes max­
imum u ti lization of the newest ad va nces 
in broad-band techn iq ues. Inherently, the 
solid-state design requi res fewer compo­
nents, r uns cooler and provides exception al 
reliabi lity. 

The "Maxim-Air" is designed for high 
qu al ity color or monochrome p ictu re trans­
mission and for h igh-fide l ity sound tran s­
mission on Cha nnels 2 through 6. T he peak 
visual power is 30 kW, and the au ra l pow­
er is 7.5 kW. T h ese power levels are a t-

Designed for the Future New Standard for Color 
Broadcasting 

tained by operating two 15-kW units in 
parallel, an arrangement that provides 
maximum on-air time. 

The transmitter is packaged into three 
cabinets, making it possible to use_ space 
more efficiently. Because of the solid-state 
design and the use of o_nly 10 :a~uum tubes'. 
the transmitter requires minimum floor 
space, consumes less operating power and 
requires an extremely small cooling system. 

Motor-driven controls and remote meter­
ing of all major adjustments are features 
provided for unattended/ remote control. 

on ly have to adjust the TT-30FL once 
a month to stay within specifications!! The RCA "Maxim-Air" is a major 

breakthrough in VHF-TV transmitters 
. .. new high quality solid-state designs 
are used to achieve a sharp, clear and 
stable color signal ... the best color signal 
transmission available to the home T V 
screen. 

A transmitter designed so far ahead of 
other current models that you don't have 
to worry about being outdated for years to 
come. Compare speci fi cations .. . it's de­
signed with specifications twice as good as 
previous models. Ours are so good you 

El iminates Off-Ai r Ti me wi th 
Sol id-State Ci rcuitry 

No corners were cut ... RCA designed 
the TT-30FL to be reliable .. . it wasn't 
just put together with solid-state ~om­
poncnts that someone said w~re rel1a~le 
. .. we designed new and reliable soli?­
state circuits for your needs ... circmts 
that just cruise along in daily operation 
... they're not overstressed. What _can_ yo~ 
expect from this new solid-st~te_ c1rcllltry. 
It's the first step taken to el1mmate your 
off-air time!! 

SOLID-STATE CIRCUITRY 

~,$~#/lll/li;;11 j -~---~------·~ ~~ 

5-Watt Exciter 
All Solid State. 

Visual Modulator 
All Solid State. 

Visual and Aural 20-Watt Amplifiers 
... All Solid State. 

There's more ... 

Eliminates Off-Air Time with a 
Parallel Redundant System 

The big second step is a transmitter 
system comprised of two identical 15_-kW 
units ... this adds up to 30-kW of visual 
power into your antenna ~sin? only 10 
tubes. If one transmitter unit fads ... the 
other keeps you on the air ... your aud:­
ence in the primary coverage area doesn t 
even notice a change. 

Eliminates Off-Air Time wfth Auto­
mated Exciter Switching 

The third big step is a standby ex~iter 
that wi ll automaticall y switch unnoticed 
if the operating exciter fails- \~hile pro­
viding an indication that the exciters have 
switched. 

Full Remote Control 
"Maxim-Air" is designed for the fu­

ture ... with bui lt-in transmitter ~p­
erating and mode controls, mctenng 
points, status rcporti1'.g _devices and mo­
torized tuning . .. it is ready for full 
remote control and automatic logging · · · 
and, eventually computer control. 
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A Technical Description ... For the Eyes of Engineering 
The "Maxim-Air" TT-30FL is the first 

major breakthrough in VH F-TV transmit­
ter design in 15 years ... let's take a look 
at some of the design concepts and the re­
sulting avalanche of benefits .. . 

Conservative Design 
" Maxim-Air" is designed using com­

ponents that a rc capable of operating at 
ratings well above those used . . . the 
components aren't " pushed" to their lim­
its ... they operate at a more "reserved" 
pace. \,Vhen you "push" a single com­
ponent, its chances of fai lure increase . . . 
when you "push" many components, fail ­
ure can become a way of operation. The 
TT-30FL is designed for reliabl e operation 
-its components are in no way "pushed". 

In transmitters, a failure caus~s exces­
sive stresses to be applied to parts in the 
failed circu it .. . causing addit:onal fail­
ures to occur immediately, or later. Be­
cause the TT-30FL does not " push" com­
ponents to their operating limits, the 
chances of excessive part stresses are great­
ly reduced . .. again, the TV broadcaster 
has greater reliabi lity. 

Solid-State Design 
"Maxim-Air" was designed from the 

ground up with maximum utilization of 
solid-state devices-it was the only way to 

Maximum Solid-State Use 

Long-Term Stability 

Increased Reliabi lity 

Installation Flexibility 

Minimum Floor Space 

High Efficiency 

No Neutralizing 

Fewer Parts 

Low Blower Noise 

reach our conservative-design goals. A 
glance at the transmitter block diagram 
shows that only the IPA and PA stages 
use tubes ... we cou ldn't find solid-state 
devices that would give the required 
power, reliability and operating economy 
so we did the next best thing ... we ap­
plied our conservative design concept and 
selected tubes that would just coast along 
while they operate. Only IO tubes of 3 
different types are used . .. su perior per­
formance with 182 less tubes than its 
former version. 

On ly 10 Tubes 

I mp roved Specifications 

Simplified Tuning 

Easy Maintenance 

Economic Operation 

Grounded-Grid Triode 

No Bias Suppl ies 

Improved Cooling 

Standardized Modules 

The sol id-state d esign requires fewer 
components and consumes less operating 
power. Fewer co mponents mean greater 
reliability ... and, a smaller parts inven­
tory ... high-efficiency circuits mean less 
power and a cooler running transmitter. 
Superior mechani ca l design enables the 
use of a small 1 ½-horsepower blower mo­
tor for ad equate cooling . .. the result is 

. a transm itter with small blowers and low 
blower noise ... and less cabinet vibration 
... and a cleaner cabinet interior because 
of lower air circulation . 

Superior Performance - Only 3 Tube Types 

Tube Complement 
for a Single 15-kW 
Transmitter Un it-
Total Only 5. 

AURAL IPA 
8791 

AURAL PA 
3CX3000A7 

VI SUAL PA 
3CX10,000A7 

I 
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"Maxim-Air'' Systern Operat1 H1 

Paralleled 15-kW Transmitter Un its 
Two identical 15-kW transmitter units 

arc operated in a parallel system . . . 
their outputs add up to 30-kW peak vis­
ua l power and 7 .5 -k W' aural power. The 
operation of each transmitter unit is 
completely independent of the other ... 
should a failure occur in one unit, the 
other continues to provide a non-distorted 
signal into the antenna system. 

Redundant Solid-State Exciters 
Two identical exciters feed into an auto­

matic exciter switchover circuit ... the 
circuit terminates the output of the stand­
by exciter whil e the output of the operat­
ing exciter feeds the visual and aural 
stages. If the operating exciter output de­
grades or fai ls, it is automatically replaced 
by the standby exciter. T he switchover 
circuit operates so quickly and smoothly 
that the video and audio a re not in ter­
rupted. 

Automatic Exciter Switchover. 

VIDEO 
, . ov p.p 

➔ 

AUDIO 
+10+2dBm ➔ 

SOLID STATE 
MODULATOR 

LOW VOLTAGE 
PWR SUPPLY 
SOLID STATE 

Hybrid Combiner Network 
The output from eac h 15-kW transmit­

ter unit is combined to provide antenna 
input powers of 30-kW visual and 7.5-kW 
aura l. If a fa il ure occurs in a transmitter 
unit, a 6 dB reduction in signal power oc­
curs in the combining network ... it is 
not even noticed withi n the primary cov-

VIDEO 

INPUT 

EXCITER 
NO 
1 

EXCITER 

VIDEO 
INPUT 

EQUIPMENT 

V ISUAL 

OUTPUT 

AURAL 
OUTPUT 

V ISUAL 
OUTPUT 

NO AURAL 

c__
2 _ __J OUTPUT 

40V PK-PK 

DISTRIBUTION 
AMPLIFIER 

K-1 

T ERM . 
LOAD 

TERM. 
LOAD 

erage area. The full power of th e oper­
ati ng transm itter can be switched directly 
into the antenna to reduce the power loss 
to only 3 dB. 

The entire switching arrangement is 
initiated from a single pushbutton switch, 
at an appropriate program time, and re­
quires less than 3 seconds. 

-------- ----i VISUAL 
NO 
1 

'---+----~ VISUAL 
NO 
2 

AURAL 
NO 
1 

AURAL 
L__ __ --+I NO 

2 

20W) ~~ 
- PK- - ~ 

15KW 
PEAK 

VISUAL 

t +400 t +11so t +ssoo 

20W ➔ 

-

175W -
11

• ~ .. ' • 

t +1750 t +3500 

+5500 

Block Diagram of one 15-kW Transmitter Unit. 

3.75KW 
AURAL 

TO 
COMBINER 
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Solid-State 5-Watt Exciter 
The 5-Watt aural / visual exciter, its 

power supply and metering circuits consist 
of seven plug-in modules in one standard 
frame. 

The aural exciter circuitry uses an FM 
osc illator in an AFC feedback loo p fol­
lowed by a buffer amplifier, doubl er and 
two amplifiers to reach the 5-Watt output 
level at carrier frequency. The center fre­
quency of the osc illator is accurately main-

tained by a reference frequen cy tha t is 150 
kHz above the FM oscillator. A DC error 
voltage that represents the differen ce be­
tween the center frequency and the ref­
erence corrects for any oscillator drift. 

The visual exciter circuitry consists of 
a temperature-controll ed visual oscillator 
followed by a doubler and two amplifiers 
to reach the 5-Watt output level at carrier 
frequency. 

FMO MODULE DOUBLER MODULE AURAL RF AMP MODULE ------------

A/2 Z I 
I 
I ___ _ ________ ...J 

FCV/2 

- - ------

METER PANEL MODULE r-------, 
I I 
I I L ___ _ __ _J 

POWER SUPPLY MODULE 

AURAL 
OUTPUT 

VISUAL 
OUTPUT 

r- - ----7 •135VDC 
I I t 15V DC 

I I : Jg~ gg 
L - - - .----1 

L_ AC INPUT 

Solid-State 5-Watt Exciter Block Diagram. 

I 
I 

TO MONITOR I 
I 
I 
I 
I 
I 
I 
I I I I 
L __ J ________ _ __ L _ ______ ~ 

5V P.-P. 

+10V -1o v -24V - 115V FROM DECT. DIODE 

.. MOTOR- DRIVEN CONTROLS POWER SUPPLY 

Solid-State Visual Modulator Block Diagram. 

So lid-State Aura l and Visual 
20-Watt Amplifiers 

Identica l 20-Watt amplifi er modul es 
a re used in the aural and visual RF chains 
foll owing the 5-Watt exc iter. These mod­
ules, and their power suppl y and metering 
circuits consist of 11 ,·e plug-in modul es in 
one standard frame. 

The aural and visual amplifiers provide 
the drive power necessary for the visual 
modulated amplifier and the aura l IPA. 
As an example of conservative design, the 
20-Watt amplifiers a rc required to deliver 
only about 10 Watts. 

Sol id-State Visual Modulator 
The visual modulator and its power 

supply consist of four standard plug-in 
modul es. A tota l of 38 transistors of 8 
types and 25 diodes of 6 types are used. 
Motorized controls are furnished for 
VIDEO GAIN, SYNC GAIN and PED­
ESTAL adjustments. 

The output of the visual modulator is 
a 70-Volt peak-to-peak video level that is 
appli ed to the visual modulated amplifier. 
As another example of conservative de­
sign ... only about 40 Volts peak-to-peak 
is needed for JOO-percent modul ation . 

Differential phase and gain correction 
are accomplished in separate circuits with 
negligible interaction between the two 
fun ctions. DC restoration is provided by 
a feedback clamp circuit that operates 
from the modulator output or the detected 
RF output of the transmitter. The clamp 
circuit tends to hold the transmitter output 
constant . . . even with power line varia­
tions. 

Visual Modulated Ampl ifier and PA 
The design of the visual modulated 

amplifier circuits provides excellent mod­
ul ation specifications . .. such as lineari ty 
amplitude versus frequency response, and 
change in response versus brightness level. 

The amplifier uses two RCA Type 879 1 
Cermolox tubes in a push-pull grid-bias 
modulated circuit. The input circuit is 
heavily loaded to provide excellent stabil­
ity and drive regulation ... and the Type 
8791 has extremely linear transfer charac­
teristics . 

The visual PA uses a zero-biased high­
mu 3CXIO,000A7 triode in a cathode 
drive circuit. The cathode circuit is a 
part of the double-tuned overcoupled out­
put circuit of the visual modulated ampli­
fier . . . providing a circuit with an 

I 
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extremely wide bandwidth. Therefore, 
tuning of the overcoupled output circuit 
determines the transmitter bandwidth ... 
this simplified PA tuning also reduces 
phase distortion. 

The use of a zero-biased triode makes 
the PA circuitry extremely simple, de­
pendable and easy to service. The grid is 
at DC ground . . . eliminating bypass 
capacitors and a bias supply ... and no 
neutralization is required!! 

Aural IPA and PA 
The aural IPA uses a single RCA Type 

8791 Cermolox tube operating as a Class 
C amplifier. The input circuit is heavily 
damped to present an excell ent match to 
the aural 20-Watt solid-state amplifier. Be­
cause of the broad bandwidth of the cir­
cuitry, it is not necessary to retune the in­
put circuit when changing tubes. The 
plate circuit of the aural IPA is tuned 
and matched to the PA cathode by 
using a pi-network. 

The aural PA uses a 3CX3000A 7 zero­
biased, high-mu triode operating as a 
grounded-grid Class C amplifier. It re­
quires no fixed bias ... and does not need 
neutralization. 

Motorized Transmitter Tuning 
Motor-driven adjustments are provided 

on a tuning control panel located in each 
15-kW transmitter unit . To select a func­
tion to be adjusted, you simply depress 
the pushbutton associated with the func­
tion. The pushbutton lights, giving an in­
dication of your selection. Associated with 
each selection pushbutton is an IN­
CREASE/DECREASE switch which, 
when depressed, operates a 24-Volt tuning 
control motor. Metering is accomplished 
by rotating a 20-position selector switch 
to the appropriate position ... and all 
tuning adjustments are read on the meter 
provided. 

The tra.nsmitter control circuits and 
metering can be located at a console or 
at a remote location ... the circuits are 
ready for full remote control and auto­
matic logging . . . and as can be seen, 
eventual computer control. 

Power, Distribution and 
Control Circuits 

The power supplies for each 15-kW 
transmitter use silicon rectifiers which are 
well protected against surges, transients 
and overloads. The control circuits pro­
vide a choice of single button sequential 
starting or a step-by-step startup proced­
ure, and automatic or manual reset fol­
lowing an overload. 

y -
=!-3 

t 
f'() POWER SUPPLY t '"" 

VSBF 

AURAL 
TEST 
LOAD 

44" 

I 

POWER SUPPLY 
UNIT 

0 
r<) 

AMPLIFIER 
UNIT 

, CONTROJCONTROL AMPLIFIER 
UNIT UN1T I UNIT 

+ 'c----,,-----j'c----il_--,1-,_---,-~ -----~ 

1'J 
"' .L 

PLATE "Maxim-Air" Floor Layout. 
~ 

300 KVA (§ ,.~A_!~ ~--~i-~:-~e ~ 
208/240V __ A.______J.._,,,--,-----t--<T'm-~1--i111 I !ll~RI-IECVT +5500V VISUAL PA 

3~ cusrOMER - ''-12sAI ~ 1

1 

~ 
60Hz DISCONNECT '2{)\ ~-+-'-'-4--+---~1 !II~ +3500V AURAL PA 

l!:.::Ji}-- ._____, ~+1750AURIPA & 
L_.J VIS MOD AMP 

<l> = PHASE 
@=WIRE SIZE 
4 = CONTACTOR SIZE 

DISTRIBUTION 
30A --

7.SKVA = 
l23ov30@ 

The high voltage and interm ediate high 
voltage supplies both employ three-phase 
full-wave rectifi er circuits and furnish 
plate potentials for all tubes in the trans­
mitter. Screen potentials for the RCA 
Type 8791 tubes are obtained from a 
single-phase full-wave regulated supply. 
No bias suppli es are required. The three­
phase, 60-Hertz main power line to each 
15-k W transmitter should be capable of 
delivering a minimum of 50 KVA and a 
maximum of 300 KVA at 208/240 Volts 

"' 0 s 
=> 
0 
0 ,. 

Simplified Power Distribution Diagram. 

±5 % . Two high-voltage transformers are 
provided with primary taps and are oper­
ated from the power line voltage. Power 
to the remaining components of the 
transmitter is supplied through a distri­
bution transformer equipped with primary 
taps so that the output voltage is a lways 
230 Volts. No taps are necessary on any 
other transformers. Constant voltage trans­
form ers are employed to maintain all fila­
mmt voltages constant to within one per­
cent. 
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cifjr4tions 
Performance 
Type of Emission: 

Visual .................................................................................................. A5 
Aural .......................................... ............ .............................................. F3 

Frequency Range ........................................................................ Ch 2-6 
Rated Power Output: 

Visual ............................................................................ 15 to 30 kW1 
Aural .............................................................................. 1.5 to 7.5 kW 

RF Output Impedance .................... .................................... 50 ohms 
Input Impedance: 

Visual ................................................ .. ..... .. ............................. 75 ohms 
Aural ............................................................................ 600/ 150 ohms 

Input Level: 
Visual ................................... ............................... 1.0 volts p-p min. 
Aural (for ±25 kHz dev.) ..................................... .+10 ±2 dBm 

Amplitude vs. Frequency 
Response, Aural ................................ ±1 dB, 30 Hz tc 15 kHz, 

of 50 µsec or 75 µsec pre-emphasis response curve 
Visual Sideband Response: 

At Carrier + 0.5 MHz to 2.1 MHz ................... .+0.5, - 0.75 dB2 

At Carrier + 3.58 MHz ...................................... +0.5, - 0.75 dB2 

Between +2.1 MHz to 4.18 MHz with 
respect to 3.58 MHz response .................... +0.5, - 0.75 dB3 

At Carrier -0.5 MHz ......................................... .+0.5, - 0.75 dB2 

Variation in Frequency Response 
with Brightness4 ............... ............................................... ±0.75 dB 

Carrier Frequency Stability5: 
Visual .................................................................................... ±250 Hz 
Aural ........................................................................... .. ......... ±250 Hz 

Modulation Capability: 
Visual ................................................. .............. .. ............................. 10% 
Aural ...................................................................................... ±50 kHz 

Audio Frequency Distortion .......................................... 0.5% max.6 
(30-15,000 Hz) 

FM Noise (below ±25 kHz deviation) .............................. -60 dB 
AM Noise r.m.s.: 

Visual .................................................... -50 dB below sync level 
Aural .......................................................................................... -50 dB 

Amplitude Variation over 
one picture frame .................................................. Less than 2% 7 

Regulation of Output .................................................................... 3% 
Burst vs. Subcarrier Phases ...................................................... ±2° 
Subcarrier Amplitudes ............................. .. ............................. 0.7 dB 
Subcarrier Phase vs. Brightness9 

(diff. phase) .................................................................................. ±2° 
Linearity (diff. gainJ10 .................................... .. .. ...................... 0.5 dB 
Linearity (Low Frequency) ...................................................... 1.0 dB 
Envelope Delay vs. Frequencyn: 

0.2 to 2.0 MHz ....................................................................... ±60 ns 
at 3.58 MHz ........................................................................... ±30 ns 
at 4.18 MHz ........................................................................... ±60 ns 

Harmonic and Spurious Radiation12 .............................. -80 dB 

Ordering Information 

Electrical 
AC Line Input .......................... 208/ 240 volts, 3 phase, 50/ 60 Hz 

(power consumption given below), and 115 volts single 
phase 50/ 60 Hz (100 watts) 

Slow Line Variations · ........................................................ ±5% max. 

Rapid Line Variations ........................................................ ±3% max. 

Phase Unbalance .................................................................. 2% max. 

Regulation ............................................................................... .3% max. 

Power Consumption 
(at 30 kW peak visual, & 7.5 kW aural output): 
Average Picture ..................... .. ................................................. 50 kW 
Black Picture ........................................................................... .75 kW 

Power Factor (approx.) .................................................................. 90% 

Mechanical 
Overall Length (front line cabinets) ............... .136" (3350 mm) 

Overall Height (cabinets) ................................ .. ..... 77" (1956 mm) 

Depth ........................................................... .................... .30" (762 mm) 

Power Supply Cabinets .................................................... 2 required 
Width ....................................... ................................... 44" (1118 mm) 
Height ....................................................................... 77" (1956 mm) 
Depth .............................................................. ............. .33" (838 mm) 
Finish ............. ... .. ...... Two-tone blue, brushed aluminum trim 

Environmental 
Maximum Altitude ............................. .............. .7,500 feet (2286 ml 

Ambient Temperature ................................................ -20°C to 45°C 

1 Measured at output of sideband filter or filterplexer . 

2 With respect to response at carrier plus 200 kHz, as measured by the 
BW-5 sideband response analyzer at transmitter mid-characteristic . 

3 Measured at output of VSBF. Add -0.75 dB at +4. 18 MHz if fllterplexer 
or notch diplexer is employed . 

4 Measured at 65%> and 25% of sync peak level with respect to response 
at transmitte r mid<haracteristic. 

5 Ma ximum variation without circuit adjustment over a period of 30 days 
and over an ambient temperature range of 0 ° C to 45 ° C. 

6 Including harmon ics up to 30 kHz and measured with standard de• 
emphasis network. 

7 Measu red at blanking leve l. 

8 Ma ximum departure from the theoretica l when reproducing saturated 
primary co lors and their comp lements at 75% amplitude. 

9 Ma xi mum phase difference with respect to burst, measured after the 
VSBF, for any brightness level between 75 % and 15% of the sync peak 
using 10% (peak•to•peak) modu lation . 

10 Ma ximum variation in the amplitude of a 3 .58 MH z sine wave modulating 
signal as the brightness leve l is varied between 75% and 15% of sync 
peak. The gain shall be adjusted for 10% (peak•to•peak) modulation of 
the 3.58 MHz signal when the brig htness"' is at pedestal level. This is 
equivalent to 5% (peak-to-pea k) modulation as indicated by a conven­
tional diode demodulator connected after the VSBF. 

11 Ma xi mum departure from standard curve using TTS-lA. The tolerances 
vary linearly between 2.1 and 3.58 .MHz and between 3.58 and 4.18 MHz . 

12 Ratio of any single harmonic or spurious frequen cy to peak visual power. 

The TT-30FL TV Transmitter, 30 kW visual, 7.5 kW aural with 
tubes, solid-state color correction filters, including low 
pass filter, harmonic filters, vestigial sideband filter and 
motorized coaxial switches complete. For 208 /240-volt 
3-phase, 50/60-Hz input ................................................ ES-560615 

Commercial Electronic Systems Division 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 non Broadcast 

Equipment 
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I Solid-State 25 kW VHF Transmitter, Type TT-25FH 
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• Designed for the future 

• New standard for color broadcasting 

• High-level sideband shaping- signal integrity 

• Reliable solid-state circuitry 

• Expandable to 50 kW visual power 

• Full remote control 

• 

3V8 
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Solid-State 25 kW VHF Transmitter, Type TT-25FH 
Maximum air time, maximum performance 

and maximum return on investment. These 
;ire the main attributes of the all new TT-
25FH Transmitter. Its design is an astu te com­
bination of state-of-the-art technology and 
years of transmitter engineering experience. 

eludes features that reduce the possibility o[ 
obsolescence. 

A special feature of the TT-25FH is its ex­
pandability to twice the power output by add­
ing another TT-25FH Transmitter and certain 
combining equipment. This results in a totally 
redundant, 50-kvV transmitter (actually an 
RCA Type TT-50FH) that virtually eliminates 
even the possibility of transmitter outage. (See 
Catalog B.4050 for a description on the Type 
TT-50FH.) 

The TT-25FH conserves occupied floor 
space without compromising accessibility. The 
solid-state circuitry enhances reliability and 
performance, reduces operating cost and in-

Description 
Designed for the Future 

As new as technology allows, the TT-
25FH is a 25-kW highband-VHF trans­
mitter offering solid-state circuitry in all 
stages except for the IPA and PA. There 
are but three el ectron tubes in the entire 
transmitter and these arc of but two 
types. It delivers the sharpest, highest 
quality television signals of any present­
day transmitter. 

Highest TV-Broadcast Standards 
Designed so far ahead of its contempo­

raries that its design won't be outdated 
for years to come, the TT-25FH specifi­
cations are up to twice as good as those 
of pre,·ious models with stability so solid 
that it holds specifications for 30 clays 
longer under normal operating conditions. 

Sol id-State Exciter 
The exciter unit contains a I 0-watt 

aural, a LS-watt visual section and a com­
mon-to-both power supply. Each section 
is a plug-in module for easy access to all 
components. 

The visual exci tcr uses a crystal-con­
trolled oscillator operating at one-sixth 
carrier frequency. A constant-temperature 
oven maintains the accuracy of the ,rystal 
frequmcy. The power level of this signal 
is increased to 15 11·atts in two m11ltiplicr 
stages and two amp lifi er stagrs. 

The aural exciter uses a direct-FM 
modulated osci ll ator locked to a crystal­
referenced oscil lator through an AFC sys­
tem. The rf'fercnce crystal , too, opPrates 
in a constant tcmp!'rature oven. The aural 
carrier is a mixture of the modulated 
oscillator and a multiple of the rcfcrcnrc 

oscillator. Two solid-state amplifiers then 
increase power level to 10 watts. 

Full Remote Control 
The TT-25FH features full remote 

control with a generous amount of re­
mote indicators and meter outputs. Status 
indication facilities, essential for complete 
remote control, make diagnosis, correc­
tions and operational changes simpler 
than ever. Also included are provisions for 
automatic logging and future computer­
controlled operation. 

Conservatively Designed 
From a technical viewpoint, the TT-

25FH is all a chief engineer could want 
in a television transmitter. 

The TT-25FH uses every practicable 
design technique to increase reliability. 
For example, all electronic devices op­
Prate well below maximum ratings; a 
unique cavity design reduces cooling-air 
requirements. Filament-contact assem­
bl ics use space-age "heat-pipe" cooling 
to eliminate high-pressure air cooling. 
All components require a minimum of 
maintenance. 

Low-Pressure Air-Cooling 
Because the transmitter uses only three 

electron tubes operating in very effici ent 
circuitry, its demands for cooling air arc 
considerably less than those of simi lar 
transmitters. As a result, the TT-25FH 
requires only low-pressure a ir cooling. 
Low-pressure air cooling reduces noise, 
vibration and mechanical wear which, in 
turn, extends system reliability. Only one 
direct-drive blower is required. 

Solid-State Circuitry 
All TT-25FH circuitry through the 40-

watt level on the visual side is solid state 
while the aural section is solid state to 
the BO-watt IPA stage. 

Diode Visual Modulation 
Another engineering innovation is the 

diode visual modulator. Capable of oper­
ation to a 20-watt level, this modulator 
del ivers excellent linearity and increases 
the transmitter visual modulation capa­
bility to three percent. 

The modulator uses a new advance in 
technology: "hot carrier diodes". This 
technology reduces noise, increases power 
capability and avoids the disadvantages 
of microwatt-level modulators. Visual 
modulation is performed at carrier fre­
quency to avoid the spurious signals in­
herent in the "up-conversion" process 
essential to modulation at some inter­
mf'cliate frf'quency. 

Circuit Details 
25-kW Transmitter Unit 

The discussion to follow describes the 
transmitter from the exci~er output to the 
output of the 25-kW visual and the 5.5-
kW aural PA stages. 

The aural carrier from the excitf'r is 
amplified ·to a 60-watt level in two solid­
state, broadband amplifi ers. It then clriv!'s 
the aura l final amplifier which increases 
the power lev!'l to 5500 watts with a 
single Type 8890 tetrode power tu!)(' , 
identical to that us!'d in the visual IPA 
stage. 
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The \·isual ca rrier is first amplifi ed to a 
20-watt level in a solid-sta te, broadband 
amplifi er an d then feel through a frrr itc 
isolator to the vi sua l modu lator. Another 
ferrite isul ,1tur cu11plcs the morhtlat cd 
carrin to a prct11ned broadband ampli fie r 
which raises the power level to a 110111i11 :1l 
4-0 watts. J\ third ferrite iso L1tor rn 11plrs 
this signal to the linear, tube-type IP.,\ 
stage and then through another iso lator 
to the 25-k W final. The tube here is a 
high-perform ance, high-power tf'trnd e 
(J\-2908) developed by RC:J\ spec ifi ca ll y 
for TV broadcast scrvi cr. I t is importan t 
to nnt c that th e visua l IPJ\ tube is idmti ­
ca l to the aural fin al tube tu reduce 
'\;pares" inventories. 

Ferrite Interstage Isolators 
The TT-25FH transmitter offers o per­

ationa l simplicity andl]ong-tPnn stability 
as the result of a spec ia l design effort to 
use solid state devices wherever practical. 
The ferrite interstage isola tor is such a 
device ( see block di agra m ) . It provid es 
such a hi gh degree of isolation between 
successive r-f stages that tuning of one 
stage causes practicall y no reac tion on 
the stages ahead or following. This sim­
plifies tuneup and increases long-term 
transmitter stability. 

New Cavity Design 
The cavities which contain the power 

tubes are designed to provide the bes t 
possible environment for the tubes. A 
uni1ue a ir-flow system channels cooling 
air in a most efficient manner while 
modern " heat pipe" techniques reduce 
temperatures within the cavity to increase 
tube life. The transm itte r uses but one 
5-hp blower. As the result of low pressure 
drop, air noise is significantly lower than 
usual in a transmitter of this power le\·el. 

High-Level Sideband Shaping 
To assure picture-output integrity, the 

TT-25FH uses only two tuned linear am­
plifiers followin g the visuai modulator. 
This dras tica lly reduces the possibility of 
out-of-chann el radiat ion. In addition , the 
transmitter uses a sideband filter at the 
output to assure proper sidcb;;nd attenu­
ation. 

The sideband filter included " ·ith the 
TT-25FH transmitter is a new, high­
reliabi lity design that features temperature 
com pcnsation. J\ s a rcsul t, the d evice re­
ma ins precisely tuned a t all rated po\\'cr 
levels over the ambient temprratu rc range 
between - 20 and +50°C. 

Self-Reset Power Supplies 
All TT-25FH power supplies ( except 

PA-plate ) are automatic current limiting. 
In the event of overload, the power sup-

p li es limi t current to a "sa fe" va lu e until 
the overload passes. 

The hi gh-voltage, PA-plate supplies arc 
conventional , so lid-state systems consis­
tent with the spec ifi ca ti on criteri a of the 
TT-25FH Transmitter. 

Sol id-State Control 
To assure a lmost limitl ess possibilit y 

fur future rr motc-cont ro l and automatic 
status-l ogging, the TT-25FH employs 
so lid-state logic cirrnitry in the major 
portion of the tran smittrrs control systr m. 
For exa mpl e, few Plec tromcchani ca l re­
lays a re used and so lid-state dc\·i ces per­
form many relay fun cti om. , ,Vhcre elec tro­
mec hani ca l devices a rc rssent ial, the unit s 
sclrc tccl arc computer-type, " ·ire contact , 
hi gh-reliability relays. They interface th e 
so lid -state logic circu itry with the pm,·cr­
handling co mponent s of th e transmitt er. 

T he TT-25FH ant icipa tes most of the 
spPc ial requirements o f un attend ed tran s­
mitter operat ion \·ia remote control. For 
exam ple, th e air-cooling system includ es 
an ana log readout o f a ir flow through the 
transmitter with warning of inadequate 
a ir fl ow so that action ca n be taken a t the 
next ma intmance peri od . Shou ld the a ir 
flow drop below a sa fe operating level, an 
interlock facility " clumps" the transmitter 

Solid State Reliability 

Exciter ... All Solid State 

VISUAL 

SOLID 

ST ATE 

EXCI TER 

---~VID EO IN 7 
SOLI D STATE 

AMPLIFIER 
{SROAOBANO) 

VISUAL 
MODULATOR 

(DIODE] 

( VSBF OVERHEAD) 

(PARENTHETICAL 
DIMENSIONS 

ARE MILLIMETERS) 

I· ~,rT 
TEST ]·o ~ 
LOAD N ~ 

ION WHEELS) 

POWER SUPPLY 
CABINET 

,I 
1 

~\. =44::=" ~.\T. = 
(1118) .J~ 

1 

_ ___ 68-'-'~~"---.a•\ ~1~ . 
( 1740) 

AMPLIFIER 
CABINET 

Space-Saving Floor Layout 

sec tion having air t rouble. Simil ar sens ing 
circu itry and faci liti es are included 
throughout the transmitter to provide 
\·aluab le \\·a rning of impr nding malfunc­
tion and to speed the di agnosis and loca­
ti on of problems should they occur. 

Visual Modulator . .. All Solid State 

LI NEAR PA 25 KW 
ONE A2908 VISUAL 

AU DIO 

IN 

SOLID STATE 20 W SOLID STATE 60W AURAL 
5.5 KW 
AU RAL 

AURAL AM PLIFIER 1--------1 BROADBAND PA 
(BROADBAND) 80 W AMP ONE 8890 

TT-25FH Block Diagram 
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Specifications 
Performance 
Type of Emission: 

Visual .............. ........... .. .. . 
Aural 

Frequency Range 
Rated Power Output: 

Visual 
Aural 

RF Output Impedance 
Input Impedance: 

Visual 
Aural 

Input Level: 

..A5 
....... ............................... .F3 
................. Channels 7-13 

........ 25 kW 1 

............. 5.5 kW 
....... .50 ohms 

...... .................... Bridging 
..... ............... . 600 / 150 ohms 

Visual ............ 0.5 to 2.0 volts p-p 
Aural (for ± 25 kHz dev.) ...... .. ........ .+10 ±2 dBm 

Amplitude vs. Frequency Response: 
Aural ...... .................... ... ±1 dB, 30 Hz to 15 kHz, 

of 50 µsec or 75 µsec pre-emphasis response cu rve 
Visual Sideband Response: 1 

At Carrier - 0.5 MHz ... ... . .. ..+0, - 1.5 dB~ 
At Carrier - 0.75 MHz . . . ... . .. .. . ... .+0, - 2.5 dB~ 
At Carrier + 0.5 MHz to + 3.58 MHz .+0.5, - 1.0 dB2 

Between +2.1 MHz to 4.18 MHz with 
respect to 3.58 MHz response .. .. ..... ..... . + 0.5 dB, - 1.0 dB'1 

Variation in Frequency Response 
with Brightness4 .. .. . ....... .. .. ..... ....... . . ... .... ± 1.0 dB 

Carrier Frequency Stability·•: 
Visual 
Aural .... 

Modulation Capability: 
Visual 
Aural 

Audio Frequency Distortion 

FM Noise (below ±25 kHz deviation) 
AM Noise r.m.s.: 

... ±250 Hz 
. .... . ±500 Hz 

··········3% 
... ........ .... ±50 kHz 
......... 0.5% max.G 

(30-15,000 Hz) 
......... - 60 dB 

Visual 
Aural 

............ - 50 dB below sync level 
......... ............................... - 50 dB 

Amplitude Variation over 
one picture frame 

Regulation of Output 
Burst vs. Subcarrier Phase' 

.... .... Less than 2.0% i 
....................................... 3% 

Subcarrier AmplitudeH .................... .. .... ...... . 
.. ±30 

. .. 0.7 dB 
Subcarrier Phase vs. Brightnessi1 

(diff. phase) 
Linearity (d iff. gain) 10 

Linearity (Low Frequency) 
Envelope Delay vs. Frequencyt 1: 

............ .... .. .. ...... 0.5 dB 
........ 1.0 dB 

........... ................ ±60 ns 0.2 to 2.0 MHz 
at 3.58 MHz 
at 4.18 MHz 

... . . . ...... ... ........ ....... ±30 ns 

Harmonic and Spurious Radiation 1 " 

Spurious Radiation 1 :i 

"K" Factor: 1 l 

2T Pulse 
20T Pulse 

.... ± 60 ns 
. . ......... . - 80 dB 

... . - 100 dB 

........ 2% 
.......... 3% 

Ordering Information 

Communications Systems Division 

Electrical 
AC Line Input ............. ...... .. .. .480 volts, 3-phase, 50 / 60 Hz 

(power consumption given below), and 115 volts, single 
phase, 50/60 Hz (100 watts) 

Slow Line Variations 

Rapid Line Variations .. 

Phase Unbalance 

Regulation 

Power Consumption 

......... ... ....... . :±5% max. 

. ..... ±3% max. 

.. ............... .. .. 2% max. 

... 3% max. 

(at 25 kW peak visual, & 5.5 kW aural output): 
Average Picture ............................. ........ ................. ................. . 53 kW 
Black Picture ..... 63 kW 

Power Factor (approx.) ..................... 90% 

Mechanical 
Overall Length (front line cabinets) .. 68" (1727 mm) 

Overall Height (cabinets) ............. 77" (1956 mm) 

Depth ........ .... .. .. .. 30" (762 mm) 

Power Supply Cabinet: 
Width 
Height .......... . 
Depth 
Finish ......... ..................... .Two-tone 

Environmental 
Maximum Altitude 

Ambient Temperature 

........ ··• •··· ....... 44"(112 
. ... ··············· . .77" (1956 

.. .33" (838 
blue, textured vinyl 

brushed-aluminum 

mm} 
mm) 
mm) 
and 
trim 

.. .7,500 feet (2287 ml 

..... 0°C to 45°C 

1 Measured at output of sideband filter or frlterplexer. 

:! With respect to response at carrier plus 200 kHz, as measured by the 
BW-5 sideband response analyzer at transmitter mid-characteristic. 

:1 Measured at output of VSBF. Add - l.5 dB at +4. 18 MHz if 111terplexer 
is employed. (Load must be l.05 to l.O VSWR or better.) 

.-J Measured at 65% and 25% of sync peak level with respect to response 
at transmitter mid-characteristic. 

.-, Maximum variation without circuit adjustment over a period of 30 days 
and over an ambient temperature range of 0 ° C to 45 ° C aural referenced 
to 4 .5 MHz from visual carrier. 

Ii Including harmonics up to 30 kHz and measured with standard de­
emphasis network. 

7 Measured at blanking leve l. 

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

!I Maximum phase difference with respect to burst, measured after the 
VSBF, for any brightness level between 75% and 15% of the sync peak 
using 10% (peak-to-peak) subcarrier modulation and modulation depth 
of 10% . 

10 Maximum va riation in the amplitude of a 3.58 MHz sine wave modulating 
signal as the brightness level is varied between 75% and 15% of sync 
peak. The gain sha ll be adjusted for 10% (peak-to•peak) modulation of 
the 3.58 MHz signa l when the brightness is at pedestal level. This is 
equivalent to 5 % (peak -to-peak ) modulation as indicated by a conven­
tional diode demodulator connected after the VSBF . 

11 Maximum departure from standard curve using TTS-lA. The tolerances 
vary linearly between 2.1 and 3.58 MHz and between 3.58 and 4.18 MHz. 

1 :..! Ratio of any single harmonic or spurious frequency to peak visual power. 

I:~ Not related to wanted carriers or modulation to within 3 MHz of oper­
ating channel. Channel edge to 3 MHz limit, better than - 54 dB. 

1 I Mea sured at 50% peak modulation to minimize demodulator distortion. 

The TT-25FH TV Transmitter, 25-kW visual, 5.5-kW aural with 
tubes, solid-state color correction filters, including low 
pass filter, harmonic filters, and sideband filter. For 480-volt, 
3-phase, 50/60-Hz power ...... ......... ............................. ES-560669 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 non Broadcast 
Systems 
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I Max-OnAir 35-kW VHF-TV Transmitter, Type ~-35FH 
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35-kW visual and 7.75-kW aural 
Channels 7 thru 13 

• Designed for the future • New standard for color broadcasting • Eliminates off-air time 

• Reliable solid-state circuitry 

• Automated exciter switching 

• Parallel redundant system 

• Full remote control 
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Max-OnAir TT-35FH 
VHF-TV Transmitter 

Maximum.air time, maximum perform­
ance and maximum return on investment. 
These are the main attributes of the all 
new TT-35FH Transmitter. Its design is 
an astute combination of state-of-the-art 
technology and years of transmitter engi­
neering experience. 

Actually two, complete, 17.5-k W trans­
mitters combined to deliver a 35-kW vis­
ual power output plus 7.75 kW of aural 
power, the TT-35FH transmitter is a fully 
redundant facility that virtually elimi­

nates transmitter outage. 

The TT-35FI-I conserves occupied 
floor space without compromising acces­
sibility. The solid-state circuitry enhance, 
reliability and performance, reduces oper­
ating cost and practically eliminates 

obsolescence. 

Description 
Designed for the Future 

As new as technology allows, the TT-
35FH is a 35-kW highband-VHF trans­
mitter offering solid-state circuitry in all 
stages except for the IPA and PA. There 
are but six electron tubes in the entire 
transmitter and these are of but two 
types. It delivers the sharpest,- highest 
quality television signals of any present­
day transmitter. 

Highest TV-Broadcast Standards 
Designed so far ahead of its contempo­

raries that its design won't be outdated 
fo r years to come, the TT-35FH specifi­
cations are at least twice as good as those 
previous models with stabi lity so solid that 
it holds specifications for 30 days and 
longer without readjustment. 

Full Transmitter Redundancy 
Because the TT-35FH is actually two 

17 .5-kW units operating in "para ll el" to 
dc_liver ~he 3_5-kW visual power output, a 
failure Ill either transm itter merely re­
duces output power and keeps the station 
on-the-a ir with littl e or no noticeable 
change in the primary coverage area. 

Automatically Switched Exciters 
The _TT-35r:H includes two, complete 

r-f ~xc1ters with fully automatic signal 
sensmg and s~,itching. Should the "011-
a1r exciter fail, the switcher senses the 
failure and puts the "hot spare" on the 
line. This takes place so quickly that 
there isn't the slightest loss of program. 
A status light indicates switchover. 

Full Remote Control 
The TT-35FH features full remote 

control with a generous amount of re­
mote indi cators and meter outputs. Status 
indication facilities, essential for complete 
remote control, make diagnosis, correc­
tions and operational changes simpler 
than ever. Also included are provisions for 
automatic logging and computer-con­
troll ed operation. 

Conservatively Designed 
From a technical viewpoint, the TT-

35FH is about all a chief engineer might 
want in a television transmitter. 

The TT-35FH uses every practicable 
design technique to increase reliability. 
For example, all electronic devices op­
erate well below maximum ratings; a 
unique cavity design reduces cooling-air 
requirements. Filament-contact assem­
blies use space-age "heat-pipe" cooling 
to eliminate high-pressure ai·r cooling. 
All components require a minimum of 
maintenance. 

Low-Pressure Air-Cooling 
Because the transmitter uses only six 

electron tubes operating in very efficient 
circuitry, its demands for cooling air are 
considerably less than those of similar 
transmitters. As a result, the TT-35FH 
requires only low-pressure air cooling. 
Low-pressure ai r cooling reduces noise 
vibration and mechanical wear which, i~ 
turn, extends system reliability. 

Solid State Circuitry 
All TT-35FH circuitry below. the 25-

watt level on the visual side 1s solid 
state while the aural section is solid 
state to the 80-watt IPA stage. 

Diode Visual Modulation 
Another TT-35FH engineering inno­

vation is the diode visual modulator. 
:f'.erformed at the 12-watt level, the pas­
sive modulator increases modulation lin­
earity and extends modulation capability 
to 5 percent. 

Paralled 17.5-kW Units 
Two identical 17 .5-kW transmitter 

units are operated· in a parallel system 
. : . their outputs add up to 35-kW peak 
visual power and 7.75-kW aural power. 
The operation of each transmitter unit is 
completely independent of the other ... 
should a failure occur in one unit the 
other continues to provide a non-dist~rted 
signal into the antenna system. 

Redundant So l id-State Exciters 
Two identical exciters feed into an 

automatic exci ter switchover circuit . 
the circuit_ terminates the output of the 
standby exciter while the output of the 

operating exci ter feeds the visual and 
aural stages. If the operating exciter out­
put degrades or fails, it is automatically 
replaced by the standby exci ter. 

Hybrid Combiner Network 
The output from each 17.5-kW trans­

mitter unit is combined to provide anten­
na input powers of 35-kW visual and 
7. 7 5-k W aural. If a fai lure occurs in a 
transmitter unit, a 6 dB reduction in sig­
nal power occurs in the combining net­
work .. . it is not even noticed within 
the primary coverage area . The full 
power of the operating transmitter can be 
switched directly into the antenna to re­
duce the power loss to only 3 dB. This 
co-axial switching system is included at 
no extra cost. Being motor-driven in­
stead of manual, s,~i tching via re:note 
control is easily arranged. The entire 
switching arrangement requ ires less than 
three seconds. 

Circuit Details: 
17.5-kW Transmitter Unit 
Solid State Exciter 

The aural exciter combines an ex­
tremely stable crystal osci llator with the 
high fidelity capabi lities of direct-FM 
modulation, through the use of a fre­
quency-modulated osci llator locked to a 
crystal through an AFC system. 

The visual oscillator is a temperature­
compensated, crystal-controlled oscillator 
also operating at one-quarter carrier fre­
quency. Mutiplied to carrier frequency 
and amplified to a 5-watt level in two 
solid-state amplifiers, the visual-carrier 
signal then goes to a 20-watt. solid-state 
visual power amplifier. 

Low-Power R-F Amplifiers 
The visual- and aural-carrier signals 

are separately amplified in essentially 
identical, 20-watt solid-state amplifiers. 
The amplified visual carrier goes to the 
first of three ferrite interstage isolators 
while the aural carrier feeds a second 
power amplifier. Capable of an 80-watt 
power output, this amplifier raises the 
aural carrier to a 50-watt level for driv­
ing the aural PA. 

Ferrite Interstage Isolators 
The TT-35FH Transmitter's r-f sta­

bility is enhanced through the use of fer­
rite interstage isolators, a solid state de­
:ice which maintains input and output 
impedances to close limits. Three such 
devices are used in the TT-35FH (see 
block diagram). Because the isolators 

~ol? the loads for each stage to close 
ltmits, each stage maintains a high level 
of performance for long terms. 
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Max-OnAir Floor Layout 

Visual Pre-Intermediate Am plifier 
Since the gain through the diode mod­

ulator is less than unity, the visual chain 
uses a broadband solid state amplifier 
following the modulator. Like all of the 
other solid state power amplifiers in the 
TT-35FH, this stage is untuncd and op­
erates at but a fraction of its power 
capability. The result is vastly improved 
gain-vs.-bandwidth stability. 

High-Power Amplifiers 
The 25 -watt visual carrier signal is 

amplified to a I-kW power level in the 
linear IPA. The cavity amplifier uses a 
new Type 8890 power tetrode. The aural 
PA uses the same tube type to develop 
the 4.5 -kW power output. However, the 
aural amplifier operates class C instead 
of linear. The visual PA uses a Type 
889 1 high-power tetrode in a cavity. 

High-Leve l Sideband Shaping 
To assure pi cture-output integrity, the 

TT-35FH uses only two tuned linear am­
plifiers following the visual modulator. 
This drastica lly reduces the possibility of 
out-of-chann el radiation . In addition, the 
transmitter uses a sideband filter a t the 
output to assure proper sideband atten­
uation. 

Self-Reset Power Suppl ies 
All TT-35FH power suppli es ( except 

PA-plate) arc automatic current limiting. 
In the event of overload, the power sup­
plies limit cu rrent to a "safe" value until 
the overload passes. 

The high-voltage, PA-pla te supplies are 
conventional, sol id-state systems consis­
tent with the "twicc-u p" specification 
criteria of the TT-35FH Transmitter. 

VIDEO IN7 

VISUAL 

SOLID 

STATE 

EXCITER 

AURAL 

,-------, 

SOLID STATE 
AMPLIFIER 

(BROADBAND) 

SOLID STATE 
AMPLIFIER 

(BROADBAND) 

VISUAL 
MODULATOR 

( DIODE) 

SOLID STATE 
BIAS 

SUPPLY 

20 W 

-:-

25W S . S. 
LINEAR 

AMPLIFIER 

SOLID STATE 
SCREEN 
SUPPLY 

SOLID STATE 
BROADBAND 

BOW AMP 

-:-

50W 

Technical Features 
• Solid-state amplifiers self-protected 

aga inst open or short -c ircuited load 
• Ferri te interstage isolators 

eli minate stage interaction 
• Generous metering and 

status ind ication 
• Reserve PA gain 

-no bandwidth vs. gain compromises 
• Broadband, untuned 

solid-state amplifiers 
• High-power sideband fi lter 

-no sideband re-establishment 
• But two tubes types 

in entire tra nsmitter 
• Automatic current-lim iters 

in power supply 
• Solid-state "three-try" overl oad reset 
• Nearly 100% reserve in al l 

so lid-state power amplifiers 
• Solid-state over load relays 

-no "reset" buttons 
• CW amplifier gain stability within 

0.1 dB over temperature range 
• Feedback c lamp 

for b lack-level stabili ty 

LI NEAR 
I PA 

ONE 8890 

SOLID STATE 
PLATE 

SUPPLY 

AURAL 
PA 

ONE 8890 

I KW 

PEAK 

LINEAR PA 
ONE 8891 

4.5 KW 
AURAL 

TT-35FH Block Diagram (one of two transmitter units) 

17. 5 t(W 
VISUAL 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Specifications 
Performance 
Type of Emission: 

Visual .................................................................................................. AS 
Aural .............................................. ...................................................... F3 

Frequency Range ........................................................ Channels 7-13 
Rated Power Output: 

Visual ........................................................................ 17.5 to 35 kW1 

Aural ............................ .............. ......... . .............. 1.5 to 7.75 kW 
RF Output Impedance ......................... .......... ...................... 50 ohms 
Input Impedance: 

Visual ............ . ............................... Bridging 
Aura I .. .................... ······················~······ .. ······················600/ 150 ohms 

Input Level: 
Visual .......... ........................... . 
Aural (for ±25 kHz dev.) 

Amplitude vs. Frequency 

. ................. 0.5 to 2.0 volts p-p 
..................... .+10 ±2 dBm 

Response, Aural ... ............................. ±1 dB, 30 Hz to 15 kHz, 
of 50 µsec or 75µsec pre•emphasis response curve 

Visual Sideband Response: 
At Carrier -0.5 MHz to + 2.1 MHz ........................ ±0.75 dB2 
At Carrier + 3.58 MHz .. ........... ..................................... ±0.75 dB2 

Between + 2.1 MHz to 4.18 MHz with 
respect to 3.58 MHz response ............................ ±0.75 dB:! 

Variation in Frequency Response 
with Brightness4 ....... ... .............. ............... ............... ... .... .. ±0.75 dB 

Carrier Frequency Stability:; : 
Visual .................................................................................. ±250 Hz 
Aural ............................. .................................... ................... ±250 Hz 

Madu lation Capabi I ity: 
Visual ............. . ..................................................... .5% 
Aural .. ................ ... ..... ................................... . ........... ±50 kHz 

Audio Frequency Distortion ......................................... 0.5% max.r. 
(30-15,000 Hz) 

FM Noise (below ±25 kHz deviation) .... ....... .. ............. ...... -60 dB 
AM Noise r.m.s: 

Visual 
Aural . 

Amplitude Variation over 

.. - 50 dB below sync level 
. ..................................... - 50 dB 

one picture frame ........ ..................................... Less than 2.0% 7 

Regulation of Output ....................... . ..................... 3% 
Burst vs. Subcarrier Phases ... . ................ +3° 
Subcarrier Amplitudes .......... ............................................. ....... 0.7 dB 
Subcarrier Phase vs. Brightnessu 

(diff. phase) ................................................................................. +2° 
Linearity (diff gain) lO .. ........... ·······•• OO ••······ ···••oo•• ....•. 0.5 dB 
Linearity (Low Frequency) ...................................................... 1.0 dB 
Envelope Delay vs. Frequency11, 

0.2 to 2.0 MHz ................................................................. ±60 ns 
at 3.58 MHz ....... ..................................................................... ±30 ns 
at 4.18 MHz ...... ...................................................................... ± 60 ns 

Harmonic and Spurious Radiation12 .................. ..... ......... -80 dB 

Ordering Information 

Electrical 
AC Line Input .. ....................... 208/ 240 vo lts, 3 phase, 50 / 60 Hz 

(power consumption given below), and 115 volts, single 
phase, 50 / 60 Hz (100 watts) 

Slow Line Variations ............ . 
Rapid Line Variations ............... . 
Phase Unbalance .......................................... . 

..... ±5% max. 
......... ±3% max. 

.... 2% max. 
Regulation ..... . ...................... . ............. 3% max. 
Power Consumption 

(at 35 kW peak visual, & 7.75 kW aural output): 
Average Picture ........................................................................ 55 kW 
Black Picture ..................................................... .. .................. .75 kW 

Power Factor (approx.) ...................... ........................ .................. 90% 

Mechanical 
Overa 11 Length (front Ii ne cabinets) ..................... 136" (3.46 m) 
Overall Height (cabinets) ..... ............................. . ... 77" (1.95 m) 
Depth ............... ... ... . ......................... 30" (762 mm) 
Power Supply Cabinets ..... ................. . ... 2 required 

Width .................. . ............. .......... 44" (112 mm) 
Height ......... ................... . ... 77" (1.95 m) 
Depth .. ........................................... .............. 33" (838 mm) 
Finish ................................ .Two-tone blue, textured vinyl and 

Environmental 
Maximum Altitude 
Ambient Temperature 

brushed-aluminum trim 

............... .7,500 feet (2287 m) 
·······················0°C to 45°C 

1 Measured at output of sideband filter or filterplexer. 
:.! With respect to response at carrier plus 200 kHz, as measured by the 

BW-5 sideband response analyzer at transmitter mid-characteristic. 
:J Measured at output of VSBF. Add - 0.75 dB at +4. 18 MHz if filterplexer 

or notch diplexer is employed . 
-4 Measured at 65% and 25% of sync peak level with respect to response 

at transmitter mid-characteristic . 
.-, Maximum variation without circuit adjustment over a period of 30 days 

and over an ambient temperature range of 0 ° C to 45 °C. 
G Including harmonics up to 30 kHz and measured with standard de­

emphasis n~twork. 
7 Measured at blanking level. 
8 Maximum departure from the theore tical when reproducing saturated 

primary colors and their complemen ts at 75% amplitude. 
D Maximum phase difference with respect to burst, measured after the 

VSBF, for any brightness level between 75 % and 15% of the sync peak 
using 10% (peak-to-peak) subca rrier modulation and modulation depth 
of 10%. 

10 Maximum variation in th e amplitude of a 3.58 MHz sine wave modulating 
signal as th e brightness level is varied between 75% and 15% of sync 
peak. The gain shall be adjusted for 10% (peak•to•peak) modulation of 
the 3.58 MHz signal when the brightness is at pedestal level. This is 
equivalent to 5% (peak-to-pea k) modulation as indicated by a conven­
tional diode demodulator connected after the VSBF. 

11. Maximum departure from standard curve using TTS-lA. The tolerances 
vary linearly between 2.1 and 3.58 MHz and between 3.58 and 4 .1 8 MHz. 

12 Ratio of any single harmonic or spurious frequency to peak visual power. 

The TT-35FH TV Transmitter, 35-kW visual, 7.75-kW aural with 
tubes, solid-state color correction filters, includ ing low 
pass filter, harmon ic filters, vestigial sideband filter and 
motorized coaxial switches complete. For 208/240-volt, 
3-phase, 50/60-Hz input ................................................ ES-560674 

Rell Broadcast 
RCA J Broadcast Systems Division [ Camden, New Jersey, U.S.A. 08102 Equipment 
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Description 
M aximum air time, maximum perform­

ance and maximum return on investment. 
These are th e main attributes of the all 
new TT-50FH Transmitter. Its design is 
an astute combination of state-of-the-art 
technology and years of transmitter engi­
neering experi ence. 

Actually two, compl ete, 25-kW trans­
mitters combined to deliver a 50-kW vis­
ual power output plus 11 k ,,v of aural 
power, the TT-50FH transmitter is a fully 
redundant facility that virtuall y elimi ­
nates transmitter outage. 

The TT-50FH conserves occupied Aoor 
space without compromising accessibil ity. 
The solid-state circuitry enhances reli­
ability and perform ance, reduces operating 
cost and includes features that reduce the 
possibility of obsolescence. 

Designed for the Future 
As new as technology allows, the TT-

50FH is a 50-kW highband-VHF trans­
mitter offering solid-state circuitry in a ll 
stages except for the IPA and PA. There 
are but six electron tubes in the entire 
transmitter and these are of but two 
types. It delivers the sharpest, highest 
quality television signals of any present­
day transmitter. 

Highest TV-Broadcast Standards 
Designed so far ahead of its contempo­

raries that its design won't be outdated 
for years to come, the TT-50FI-I specifi­
ca ti ons are at least twi ce as good as those 
previous models with stabi lity so solid that 
it holds specifications for 30 days and 
longer und er normal operating conditions. 

Full Transmitter Redundancy 
Because the TT-50FH is actually two 

25-kW units operating in " parallel" to 
deliver the 50-kW visual power output, a 
fa ilure in either transmitter merely re­
du ces output power and keeps the sta tion 

SOLID STATE 
VISUAL AMP LIFIER 

( BROA DB AND) 

souo 
STA TE 

EXCITER 

AUDIO SOUO STATE 20W 

on-the-air with little or no noti ceable 
change in the primary coverage area. 

Automatic Exciter Switchover 
The transmitter includes two independ­

ent, solid-state exciters and an automatic 
switchover system. One exciter or the 
other normally drives both 25-kW trans­
mitters to d evelop the 50-k W power level. 
The second exciter stays in "hot" standby 
and is automati call y switched into opera­
tion should the " first" exciter fail. 

Each exciter unit contains a IO-watt 
aural, a 15-watt visual section and a com­
mon-to-both power supply. Each section 
is a plug-in modul e for easy access to all 
components. 

The visual exciter usrs a crystal-con­
trolled osci ll ator operating at one-sixth 
carri er frequ ency. A constant-temperature 
oven main ta ins the accuracy of the crystal 
frequency. The power level of this signal 
is increased to 15 watts in two multiplier 
stages and two amplifier stages. 

The aural exciter uses a direct-FM 
modulated oscillator locked to a crystal­
referenced oscillator through an AFC sys­
tem. The reference crystal, too, operates 
in a constant temperature oven. The aural 
carrier is a mixture of the modulated 
oscillator and a multipl e of the reference 
oscillator. Two solid-state amplifiers th en 
increase power level to l O watts. 

Full Remote Control 
The TT-50FH features full remote 

control with a generous amount of re­
mote indicators and meter outputs. Status 
indication fa ciliti es, essential for complete 
remote control, make diagnosis, correc­
tions and operational changes simpler 
than ever. Also included are provisions for 
automatic logging and future computer­
controllPd operation. 

Conservatively Des igned 
From a technical viewpoint, the TT-

50FH is all a chief engineer could want 
in a television transmitter. 

LI NEAR PA 25 KW 
ONE A2908 VISUAL 

AURAL AMP LIFI ER 
SOUD STATE GOW AURAL 

t--------l 8ROADBAN0 PA 5.5 KW 
AURA L ,. 

{ 8ROA0BAN 0) 8 0 W AMP ONE 8890 

TT-SOFH Block Diagram (one of two 25 kW transm itter units) 

The TT-50FH uses every practicable 
design technique to increase reliability. 
For exa mple, all electronic devices op­
erate well below maximum ratings; a 
unique cavity design reduces cooling-air 
requirements. Filament-contact assem­
bli es use space-age "heat-pipe" cooling 
to eliminate high-pressure air cooling. 
All components require a minimum of 
maintenance. 

Low-Pressure Air-Coo li ng 
Because the transmitter uses only six 

electron tubes operating in very efficient 
circuitry, its demands for cooling air are 
considerably less than those of similar 
transmitters . As a result, the TT-50FH 
requires only low-pressure a ir cooling. 
Low-pressure air cooling reduces noise, 
vibration and mechani ca l wear and ex­
tend s system reliability. Only two direct 
drive blowers arc required ; one for each 
25 kW transmitter unit . 

Solid State Circuitry 
All TT-50FH circuitry through the 50-

watt level on the visual side is solid state 
while the aural section is solid state 
through the 80-watt IPA stage. 

Diode Visual Modulation 
Another engineering innovation is the 

diod e visual modulator. Capable of oper­
ation to a 20-watt level, this modulator 
delivers good linearity and increases the 
transmitter visual-modulation ca pability 
to three percent. 

The modulator uses a new advance in 
technology : "hot carrier diodes". This 
technology reduces noise, increases power 
ca pability and avoids the disadvantages 
of microwatt-level modulators. Visual 
modulation is performed at carrier fre­
quency to avoid the spurious signals in­
herent in the "up-conversion" process 
essential to modulation at some inter­
mediate frequency. 

Hybrid Combiner Network 
The output from each 25-kW transmit­

ter unit is co mbined to provide antenna 
input powers of 50-kW visual and 11-kW 
aural. If a failure occurs in a transmitter 
unit, a 6 dB reduct ion in signal power 
occurs in the combining network ... it 
is not even noticed within the primary 
coverage area. The full power of the 
operating transmitter can be switched 
directly into the antenna to reduce the 
power loss to only 3 dB. The entire switch­
ing fun ction requires less than three 
seconds. The necessary co-axial switching 
system is included at no extra cost. Being 
motor-driven, instead of manual, swi tch­
ing may be remotely controlled. 
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Circuit Details 
25-kW Transmitter Un it 

The TT-50FH Transmitter is, ac tuall y, 
two compl ete and independent 25-kW 
transm itters with combined outputs. The 
discussion to follow describes one-half of 
the transm itter from the exciter output 
to the output of the 25-kW visual and the 
5.5-kW aural PA stages. 

The aura l ca rri er from the exciter is 
amplified to a 60-watt level in two solid­
state, broadband amplifiers. It then drives 
the aural final amplifier which increases 
the power level to 5500 watts with a 
single Type 8890 tetrode power tubr, 
identical to that used in the visual IPA 
stage. 

The visual carrier is first amplified to a 
20-watt level in a solid-state, broadband 
amplifier and th en feel through a ferrite 
isolator to the visual diod e modu la tor. An­
other ferrite isolator couples the modu­
la ted carri er to a pretuned broadband 
amplifier which raises the power level to 
a nominal 40 watts. A third ferrite isola­
tor coupl es this signal to the linear, tube­
type IPA stage and then through another 
isolator to the 25-kW final. The tube here 
is a high-perform ance, high-power tetrode 
developed by RCA specifically for TV 
broadcast service. It is important to note 
that the visual IPA tube is identi cal to 
the aural fin al tube to reduce "spares" 
inventor ies. 

Ferrite Interstage Isolators 
The TT-50FH transmitter offers oper­

ational simplicity and long-term stabi lity 
as the result of a special design effort to 
use solid state d evices wherever practical. 
The ferrite interstage isolator is such a 
device ( see block diagram ). It provides 
such a high degree of isolation between 
successive r-f stages that tuning of one 
stage causes practically no reacti on on 
the stages ahead or following. This sim­
plifies tuneup and increases long-tr rm 
transm itter stabi lity . 

New Cavity Design 
The cavi ti es which contain the power 

tubes are designed to provide the best 
possibl e environment for the tubes. A 
unique air-flow system channel s cooling 
ai r in a most efficient mann er whi le 
modern "heat pipe" techniqu es reduce 
tempera tures within the cavity to increase 
tube life. The transmitter uses but one 
5-hp blower in each 25-kW transmi tter 
section. As the result of low pressure drop, 
a ir noise is significantly lower than usual. 

High-Level Sideband Shaping 
To assure picture-output integrity, the 

TT-50FH uses only two tun ed linea r am­
plifi ers foll owing the visual modul a tor. 
The tran smitter uses a fi lter at the output 
to assure proper sideba nd a ttenuation. 
This reduces the possibi lity of out-of­
channel radiation . 

The sideban._d fi lter included with the 
TT-50H transmitter is a new, high-relia­
bi lity design tha t fea tures temperature 
compensation . As a result, the d evice re­
mains precisely tuned a t a ll rated power 
levels over the ambient temperature range 
between -20 and + 50°C. 

Self-Reset Power Supplies 
The TT-50FH features two, completely 

separate, identical power supply units , 
each supplying its "own" 25-k\ ,V trans­
mitter unit (sec floor layout). 

All TT-50FH !)0wer su ppli es ( except 
PA-plate ) are automati c current limiting. 
In the event of overload, the power sup­
pli es limit current to a "sa fe" va lue unti l 
the overload passes. 

The high-voltage, PA-plate suppli es arc 
conventional, solid-sta te systems consis­
tent with the specification criteria of the 
TT-50FH Transmitter. 

So lid State Control 
T o assure almost limitless possibility 

for future remote-control and automati c 
sta tus-logging, the TT-50FH employs 
solid-state logic circuitry in the major 
portion of the transmitters control system. 
For example, few electromechani cal re­
lays are used and solid-sta te devices per­
form many relay functions. \,Vhere electro­
mechanical devices are essential, the units 
selected are computer-type, wire-contact, 
high-reli abi lity relays. They interface the 
solid-state logic c ircuitry with the power­
handling components of the transmitter. 

The TT-50FH anti cipates most of the 
special requirements of unattend ed trans­
mitter opera tion via remote control. For 
exampl e, the air-cooling system includes 
an analog readout of ai r flow through th e 
tran smi tter ( an indi ca tion of filter clog ) . 
Should the air fl ow drop below a safe 
opera ting level, an interlock fac ili ty 
"dumps" the transmitter section having 
a ir troubl e. Similar sensing circuitry and 
facilities are included throughout the 
transmitter to provide valuable warning 
of impending malfunction and to speed 
the diagnosis and location of problems 
when they do occur. 

EXHAUST FAN 
(NOT SUPPLIED) 

Max-OnAir 
Fl oor Layout 

POWER SUPPLY 

24" MIN. 
(610) 

SIDEBAND 
FILTER 

MANUAL 
TRANSFER 

PANEL 

POWER SU PPLY 

!5FT - IO IN 
(4826) 

)+---f-- 48 .. MIN 

(121 9 ) 

4".._ __ 44" - __ __, 

□ 
(100) ( 111 8) 

r 

- VISUAL COAX IAL TRANSFER SWITCH 
(OVERHE AD) 

TIL c~~rc:~rANSFER SWITCH (OVER HEAD) 

30 " 
(7 6 2) AMPLIFIER UNIT CONTROL UNIT AMPLIFIER UNIT 

I 
L ~ __ _.._ _ _.__-'--------.U- ---------'-

-- 10'0.' -------- ----136 4 -----------

(254) ( 3461) 

PAREN THETIC A L 
DIMENS IONS ARE 
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n r'ifir;itions 
Performance 
Type of Em ission : 

Visual 
Aural 

Frequency Range 
Rated Power Output: 

Visual .. . 
Aural ...... . . 

RF Output Impedance 
Input Impedance: 

Visual 
Aural 

Input Leve l: 
Visual .......... ............................. . 
Aural (fo r ±25 kHz dev. ) ........ . 

.............................. .......... AS 
························F3 

.Channels 7-13 

. ....... 50 kW 1 

. ....... .11 kW 
......... 50 ohms 

..... Bridging 
............. 600/ 150 ohms 

. ......... 0.5 to 2.0 vo Its p-p 
..+10 ± 2 dBm 

Amplitude vs. Frequency Response: 
Aural ...................... ± 1 dB, 30 Hz to 15 kHz, 

of 50 µsec or 75 µsec pre-emphasis response curve 
Visual Sideband Response :1 

At Carrier + o.s to 3.58 MHz ....... ......... .......... ± 0.75 dB2 
At Carr ier - 0.5 MHz ...... . ............................. .+0.5, - 0.75 dB2 
At Carri er - 0.75 MHz . . ...... .+0, - 1.5 dB2 
Relati ve to Response at +3.58 MHz: 

Between +2 and + 4.18 MHz 
Variati on in Frequency Re sponse 

.... + o.s, - 0.75 dB:1 

with Brightness{ . . . .. . .. .......... . ....... ± 0.75 dB 
Carrier Frequency Sta bi I ity": 

Visual 
Aural 

Modulati on Capability: 
Visual ................ ..... . 
Aural 

. . ... . ....... . ......... ± 250 Hz 
.... ... .............. ± 500 Hz:; 

·······3% 
.. ± 50 kH z 

Audio Frequency Distorti on ......... ....... ... ................. 0.5% max.G 
(30-15,000 Hz) 

FM Noise (below ±25 kHz dev iation) ................... .. ... - 60 dB 

AM Noi se r.m.s.: 
Visual ... 
Aura l 

Ampl itude Variati on over 
one picture frame ... 

Regulation of Output ...... . 
Burst vs. Subcarrier PhaseR 
Subcarrier AmplitudeR ........... . 

. .... - 50 dB below sync leve l 
..... - 50 dB 

. ..... Less than 2.0% i 

················.3% 
...... .. ....... ± 30 

. ............ 0.7 dB 

Subcarrier Phase vs. Brightness9 

(d iff phase) .... 
Linearity (diff. gain J10 
Linearity (Low Frequency) ........ . 
Envelope Delay vs. Frequency ' 1: 

0.2 to 2.0 MHz 
at 3.58 MHz 
at 4.18 MHz .. 

Harmonic and Spurious Radiation12 

······ ·· + 2 0 

............ 0.5 dB 
. .............. 1.0 dB 

Spurious Radiati on1:1 .................... . 

..... ± 60 ns 
....... ...... ± 30 ns 

. .. .. ± 60 ns 
... - 80 dB 

. .- 100 dB 

"K" Factor: 
2T Pulse 
20T Pulse 

······························2%H 
············· ···················3%14 

Ordering Information 

Communications Systems Division 

Electrical 
AC Line Input .......... . ............ .480 volts, 3-phase, 50/ 60 Hz 

(power consumption given below), and 115 vo lts, sing le 
phase, 50 / 60 Hz (100 watts) 

Slow Line Variations ... ... ± 5% max. 

Rapid Line Variations ..... ± 3% max. 

Phase Unbalance ·---··· ... 2% max. 

Regulat ion ........... .3% max. 

Power Consumption 
(at 50 kW peak visual, & 11 kW aural output): 
Average Picture ................ . .............................................. .106 kW 
Black Pi cture ... .. .. .. ............................. . ........ .126 kW 

Power Factor (approx.) .... . ............. ....... ............................... 90% 

Mechanical 
Overall Length (front line cabinets) ................. 136" (3.46 m) 

Overall Height (cabinets) 

Depth 

..... 77" (1.95 m) 

...... 30" (762 mm) 

Power Supply 
Width . 
Height 
Depth 
Fini sh . 

Cabinets ............................ 2 requ ired 
. ... 44" (112 mm) 
...... 77" (1.95 m) 

..................... 33" (838 mm) 
. ...... Two-tone blue, textured vinyl and 

Environmental 
Maximum Altitude 

Ambient Temperature 

brushed-aluminum t ri m 

... 7,500 feet (2287 m) 

..... 0°C to 45°C 

1 Measured a t output of sideband fi lter or filterplexer. 

!! With respec t to response at carrier plus 200 kHz, as measured by the 
BW-5 sideband response analyzer at transm itter mid-ch,uacteristic. 

:i Add - 0.75 dB for soundnotch characteristic if filterplexer is employed. 

-t Measured at 65 % and 25% of sync peak level with respect to response 
at transmitter mid-charac teristic. 

r; Max imum va r iation w ithout c ircuit adjustment over a period of 30 days 
and over an ambient temperature range of 0 ° C to 45 ° C aural referenced 
to 4.5 MHz from visual ca rrier. 

G Inc luding harmonics up to 30 kHz and measured with standard de­
emphasis network. 

7 Measured at blanking leve l. 

~ Maximum depa rture fr om the theoretical when reproducing saturated 
p ri ma ry colors and their complements at 75% amplitude. 

!l Maximum phase diffe rence with respect to burst, measured after t he 
VSB F, fo r any brightness level between 75% and 15% of the sync peak 
using 10 % (peak-to-peak) subcarrier modulation and modulation depth 
of 10% . 

1 0 Maximum variation in the amplitude of a 3.58 MHz sine wave modulating 
signa l as the brightness level is va ried between 75% and 15 % of sync 
peak . The gain shall be adiusled for 10% (peak.to-peak) modulation of 
the 3.58 MHz signa l when the br ightness is at pedestal level. This is 
equ iva lent to 5% (peak-to-peak) modu lat ion as indicated by a conven­
tiona l d iode demodula to r connected afte r the VSBF. 

1 1 Maximum d epa rture from standard curve using TTS- l A. The tolerances 
va ry linea rly between 2. 1 and 3.58 MH z and between 3 .58 and 4.18 MHz. 

12 Ra t io of any single harmonic or spurious frequency to pea k visua l power. 

13 Not related to wan ted carriers or modulation to with in 3 MHz of oper­
ating channel. Channel edge to 3 MHz limit, bette r than - 54 dB. 

14 Measured at 50% pea k modu lat ion to minim ize demod u lator distor t ion. 

The TT-S0FH TV Transmitter, SO-kW visual , 11-kW aural with 
tubes, solid-state color correction filters, includ ing low 
pass filter, harmon ic filters, filterplexer and motorized co­
axial switches. For 480-volt, 3-phase, 
50/ 60-Hz input ...................... ............................................ ES-560670 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ncn Broadcast 
Systems 
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5 kW VHF-TV Transmitter, Type TT-5EH1S 
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• Solid state exciter • Solid state v c fv proc a'11plifier 

• Added ind1cato• circu ts • fas1er Maintenance 

• Compact cabinet • Superior color performance 3VB 
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RCA's Type TT-5EH1S VHF Transmitter 
provides a nominal peak visual power output 
of 5 kW (4.5 kW CCIR) as measured at the 
output of th e sideband filt er or filterplexer 
a nd 5.5 k\ V aural power for stations operating 
in the l 74-2 lfi MHz band (Channels 7-13) . It 
is designed to provide the finest possible per­
forman ce and reli ability. In combination with 
a modern antenna, the TT-5EH1S achieves ef­
fective radiated power of up to approximately 
00 kvV while conforming to all FCC, CCJR 
" i\I " and EIA Standards. 

totally solid state aural and visu al exciter. 
Tuning is simple as only one broadband am­
plifier stage is used. All oth er RF stages are 
operated as Class " C" amplifiers. This efficien­
cy, toge ther with th e use of silicon rectifiers, 
offers a considerable redu ction in power tha t 
is reflected in lower operating costs. 

N ewly styled powder and midnight blu e 
cabinets with silver gray panels house the 
transmitter's simple, straightforward circuits 
of proven performance. Stability and reliabil­
ity of operation have been raised to a new, 
higl1 level b y the incorporation of a new, 

Improved linearity, built-in correc tion cir­
cuits in the modula tor, provisions for 5.5 kvV 
aural power capability, long-life ,PA tubes, 
and air-cooling add up to improved reliability 
and fin es t color performance. A special feature 
is a solid sta te video processing amplifier built 
into the transmitter. In adclition, the TT-
5EH IS is ready for remote control, and h as 
man y other features that make it easy to oper­
a te and mainta in: 

Outwardly, the TT-SEI--11 S is marked 
by its eye-a rres ting color, new look meters 
on new lift-up meter panels, indi ca tor 
lamps on meter panels, and illumina ted 
switches . These together with added indi­
ca tor circuits and dual nurpose metering 
switches ·provide new case of opera ti on 
and improved control over transmitter 
opera tion. The new full height doo rs, 
and walk-in enclosure offer complete ac­
cessibility and ease of maintenance. 

Walk-in Enclosure 
The transmitter is housed in a compact 

cabinet having only one access door. This 
cabinet can be broken clown for shipping 
into racks and panels of va rious sizes for 
easy handling. All RF circuits and con­
trol circuits are located a t the front of 
th e enclosure. The control unit is at the 
left front corner of the transmitter in a 
separa te cabinet with sta tus li ghts and 
control switches grouped on a panel 
above the door. The auxili ary switches, 
breakers, overload and auxilia ry relays, 
etc. a re in the control unit behind a non­
interlocked door. Overload indi ca ting 
lights for the circuits of th e transmitter 
are grouped on a single strip also loca ted 
in th e control unit. Located on the pan r l 
above the door arc a ll the opera ting con­
trols such as the transmitter start switch, 
plate swit ch, and metering switch. 

'f o the right of the control unit is the 
RF rack. It contains aura l and visual RF 
pow<' r stages, the exciter and modul a tor 
units. The modul a tor and exciter units 
a rc located a t the bo ttom of the rack, 
hinged a t the bottom to fac ilita te servic­
ing from th e front of the transmitter. All 
im portant meters a re mounted in a slop­
ing panel a t the top of the RF rack. The 
meters are tilted 10 d egrees for easy ob­
serva ti on. All tuning control s arc located 
behind doubl e doors. Tuning controls 
a re opera ted by a crank which is remov­
able to prevent accidental misadjustmcnt 
of th e circuits during operation . Easily 
read counter dia ls make possible accura te 
logging of a ll the control se ttings. 

A single access door on the left end of 
the transmitter provides access to the 
rea r of the control rack and RF rack as 
well as the solid state rectifiers mounted 
on the rear wall of the enclosure. All 
heavy units such as the pla te transform ers 
and la rge reac tors are mounted on a 
base pl a te on the floor. 

Designed for Remote Control 
With suitabl e terminal equipm <'nt the 

TT-5 EHIS ran be operated remotely. All 
the necessary operating fun ctions su ch as 
sta rting and stopping the transmitter, re­
setting overl oads, switching in the spare 

crys ta l oscill a tor, metering a ll power cir­
cu its and refl ec tometcrs, contro lling pow­
er output ( including bl ack level. video 
ga in , and excita tion ) can be performed 
a t the remote locati on. Even when the 
transmitcr is not remotely controlled, 
th ese built-in features make it very easy 
to obtain fi ngert ip control of the trans­
mitter from a single loca l position such 
as a transmitter console. 

Sol id-State 5-Watt Exciter 
The 5-watt i\Ural/visual exciter, its 

power supply and metering circuits consist 
of seven plug-in modul es in one standard 
frame. 

The aura l exciter circuitry uses an FM 
oscillator in an AFC feedback loo p fol­
lowed by a buffer amplifier, doubl er and 
two amplifiers to reach the 5-watt output 
level at one-third carri er frequency. The 
center frequency of the oscill a tor is ac­
cura tely maintained by a reference fre­
qu ency tha t is 150 kHz above the FM 
oscillator. A DC error voltage tha t repre­
sents the difference between the center 
frequency and the reference correc ts for 
any osc ill ator drift. 

The visual exciter circuitry consists of 
a temperature-controll ed visual osc ill a tor 
foll owed by a doubler and two amplifiers 
to reach the 5-watt output level at on r ­
third ca rri er frequency. 
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FMO MODULE ------------

I 
I 
I ____________ ...) 

AURAL RF AMP MODULE --------

METER PANEL MODULE r- ------, 
I I 
I I L ______ _j 

AURAL 
OUTPUT 

VISUAL 
OUTPUT 

POWER SUPPLY MODULE 
r-------, •135VDC 
I I t 15V DC 

I I :J~:gg 
L---.---1 

L_ AC INPUT 

Solid-State 5-Watt Exciter Block Diagram. 

Proven RF Circuitry 
The Rf circuits employ a chain of 

multipliers and amplifiers. In the visual 
chain a 70:H opl' ratPs as a tripler driving 
a '1CX30f1A amplifier \\'hich in turn 
drin·s a type 4CX5000A grid modulated 
poll'n amplifier. The aural chain consists 
of a 703-l triplcr tube driving a type 4CX-
300A amplifier driving a type 4CX5000A 
class " C:" po\\'Cr amplifier. Excitation 
control for the visua l modulated ampli­
fier is accomplishPd by varying the screPn 
voltage 011 the 4CX300A amplifier stage. 

RF Amplifier Unit for the 
TT-5EH1S showing intermed­
iate RF stages together 
with visual (left) and aural 
(right) PA Cavities. 

PowPr output of the aura l transmitter is 
adjusted by varying the screen voltage 
on the 4CX5000A stage. Both these con­
trols arc operated by motors and there­
fore can be adjusted from a remote 
position. 

Solid-state Video Input 
and Processing Amplifiers 

A new feature of the proven "E" line 
uf transmitters is the use of two solid-state 
video modules consisting of a video-input 
module and a video-processing module. 

Video Input Module 
The input module, utilizing NPN-, 

PNP-, and FET-type transistors, provides 
a high impedance input to insure a loop­
through arrangement in the video-input 
circuit. 

The input module gPneratcs a negative 
(- ) clamp signal for the video amplifier 
and a positive ( +) clamp signal for the 
video processing module which follows it 
in the video path. The input module op­
erates with a nominal input level of onP 
volt ( peak-to-peak) video. A differential 
in put circuit is provided to suppress as 
much as eight volts of common-mode 
signal appearing at the input due to a 
difference in potential between power-line 
neutrals at the opposite ends of the vidPo 
line. The video is amplified in the first 
transistor stage and fr·d to a video ga in 
control located in the video processing 
module. Another output from that ampli­
fier feeds a sync amplifier which is fol­
lowed by a sync separa tor and a clamp­
pulse generator. The rcsul ting positive 
( +) clamp pulse is applied to the video 
processing module clamp circuit. When 
the clamp circuit in the video processor 
is unnecessary, this signal is short-circuited 
to ground to make the sync amplifier 
inoperative. 

Video Processing Modules 
The video processing modules include 

a motor-driven video-gain and a sync-gain 

I 
I 
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control, a video amplifier, differential­
phase and gain-correction circuits, a clamp 
circuit and an output impedance-matching 
amplifier. 

The video input signal, after passing 
through the video gain control, is f,.cl to 
an ,1111plificr with a gain of approxima!!'ly 
4.5. A positive clamp pulse ( +) from the 
video input module is appli ed to the 
clamp amplifiPr. When the clamp switch 
is in the "on" position, d-c information is 
restored to the v ideo signa l. Output from 
the video amplifi er is feel to a differential 
phase circuit using four gated capac itors 
and one voltage-variable capacitor ( Vari­
cap) . Approximately ±2 degrees of cor­
rection is avai lable from each gated ca­
pacitor and +s degrees of phase correc­
tion is ava ilable from the Varicap capaci­
tor. The four diodes, associated with the 
four gated capacitors, may he easily re­
versed to provide positive ( +) or nega­
tive (- ) correction. 

The output of this stage feeds a differ­
ential amplifier. Four diodes arc gated by 
transistors to provide an increase in gain 
of the differential amplifier. The level at 
which gating takes place is determined by 
front-panel differential gain controls. Cor­
rection of up to 11 dB is possible. The 
output of the video processing amplifier 
feeds the visual modulator. 

Video Modulator 
The video modulator further processes 

the video signal and amplifies it to an out­
put of approximately 200 volts, peak 
to peak, for full modulation of the 
4CX5000A modulated amplifier. A linear­
ity ( differential gain) amplifier is a lso in­
cluded as part of the modulator. I ts action 
is similar to that described in the process­
ing amplifier. The modulator uses conven­
tional video circuitry to the output stagP. 
The modulator output stage.. functions as 
a shunt-regulated cathode-follower. Three 
Type 6146 tubes are connected in a cir­
cuit similar to a conventional cathode 
follower, except that the cathode resistor 
is replaced by four Type 6146 tubes op­
erating in parallel. The grids of these 
four tubes are feel with a signal from the 
plate load of the cathode follower tubes. 

The circuit is essentially a fePclback 
amplifier of high efficiency capable of 
video modulating the five-kilowatt am­
plifier with a video signal of approxi­
mately 200 volts, peak-to-peak. 

Video Monitoring 
A monitor amplifier is provided for 

111onitoring the modulator output signal. 
Numerous test jacks arc also provided to 

simplify troubleshooting and modulator 
alignment. 

Solid State Power Supplies 
Whl'rcvcr possible in this transm itter, 

the same DC power suppl ies were used 
for both the visua l and aural amplifiers. 
This greatly rl'cluccs the numbrr of com­
ponrnts in the transmitter and allows 
operation of the_ complete equ ipment 
with on ly five pow<'r supplies . An exciter 
supply is built into the common exciter 
unit using stacked germanium diodes. 
The othrr four supplies, a ll nsing silicon 
diodes, arc located on the rectifier panel 
at the rear of the enc losure. An 800-volt 
supply furnishes al l sc1Tf'll voltages as 
well as the 7034 plate vo ltage. The high­
voltage supply has a 5500-volt outpnt 
for the 4CX.'i000A plates. The intcr111rd­
iate high voltage supply furnishes 2000 
volts output for the 4C:X300A plates. 
All voltages for the visual modulator are 
furnished by the remaining two supplies . 
One has an output of +350 volts, and 
the other has several outputs, all nega­
tive with respect to ground, which sup­
ply the high-level video stages as well as 
bias for the modulator and RF stages. 

Improved Control Equipment 
A single integrated control circuit is 

provided for both the visual and aural 
transmitters. The blower, filaments, and 
Pach rectifier is protected by thermal 
overloads which can be adjusted to reset 
automatically. In addition, a main line 
breaker and an auxiliary breaker are pro­
vided. Each incorporates both thermal 
and magnetic trips. All rectifiers and RF 
stages following the exciter are protected 
by instantaneous overload relays which 
automatically recycle twice. If the fault 
continues on the third try the overload 
circuit will remain tripped until reset. 
Overload indicator li ghts are provided 
for each circuit. These lights have a sep­
arate reset and will remain on after the 
first overload thus providing a record of 
the circuit giving trouble even though it 
may be intermittent. 

Power Regulation 
The equipment includes an automatic 

line voltage regulator which provides a 
stable line voltage to the filament pri­
maries, the exciter, the modulator and 
the low voltage power supplies. A low 
voltage regulator is included which pro­
vidPs screen voltage rf'gulation to both 
visual and aural RF stages. 

Special Protective Circuits 
The transmitter has reflectometer units 

for use in the output transmission lines 

of both the aural and visual amplifiers. 
Each unit contains a 6AL5 diode detec­
tor. The transmission line probes arc in­
st allecl so as to give an indication of the 
amount of po\\"er on meters on the front 
panel. Reflected power can he checked 
by manually rotating the reAectometer 
hracls. 

A carrier-off monitor is a,·ailahlc as 
optiona l equipment. It acts in conjunc­
tion \\"ith the reflectometcr units and is 
particularly 11sef11l for remote control. 
This unit will removr the plate voltage 
from all the RF stages if the output level 
drops below a prcclcterminccl va lu e, such 
as would be the case if an RF arc oc­
cmrcd in any of the RF stages. Somc­
tim<'s such an arc docs not change the 
plate' CLIITPnt sufficiently to trip the DC 
m·crloacl relays. 

Harmonic Filter 
Harmonic filters arc supplied for in­

sertion in the output trans111ission line. 
When operated in conjunction with the 
TT-5EHIS Transmitter these filters are 
designed to attenuate all harmonics to a 
value at least 60 dB below the peak car­
rier level. Electrically, each filter con­
sists of an M-derivecl half-T section, 
several low pass filter sections, and a 
constant-K half-T section. The M-clerivecl 
section provides rapid cut-off in the sec­
ond harmonic region and a termination 
impedance of 51.5 ohms at one encl of 
the fil tcr. Attenuation of the harmonics 
is accomplished by a low pass filter sec­
tion, while the constant-K section serves 
to give termination impedance of 51.5 
ohms at the other encl of the unit. 

Low Pass Filter 
A low pass filter is provided for inser­

tion in the video input circuit. This filter 
attenuates all video frequencies above 
4.75 MHz (5.7.'i MHz CCIR) at least 
20 dB. An all-pass phase equalizer is 
also included as part of the low pass fil­
ter. This equalizer corrects the phase 
distortion which is introduced as a result 
of the sharp cut-off. 

Vestigial Sideband Filter 
A vestigial sideband filter is avails1.ble 

completely assembled and adjusted for 
any one of the high band VHF television 
chan nels. This filter is an integral unit 
designed for floor, ceiling, or wall mount­
ing near the visual transmitter so that the 
input transmission line is as short as pos­
sible. The filter sections consist of lengths 
of coaxial line ( resonant cavities), which 
arc adjustable for tuning purposes. As 
the filter is pre-tuned at the factory, no 
operating adjustments a rc necessary. 
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Performance 

Type of Emission : 
Visual 
Aural 

Frequency Range 

Rated Power Output: 
Visual 
Aural 

RF Output Impedance 

Input Impedance: 
Visual 
Aural .................. .... . . 

Input Level: 
Visual ... .. . .. . . ..... 
Aural (for ± 25 kHz dev.) 

Amplitude vs. Frequency 

............. AS 
.................... F3 

....... Ch 7-13 

·······5.0 kW1 

........................ .... 5.5 kW 

............ 50 / 51.5 ohms 

........................ .75 ohms 
. 600/150 ohms 

............ 1.0 volts p-p min. 
.... .+10 ±2 dBm 

Response, Aural ................................ ±1 dB, 50 Hz to 15 kHz, 
of 50 µsec or 75 µsec pre-emphasis response curve 

Visual Sideband Response: 
At Carrier + 0.5 MHz to 2.1 MHz 
At Carrier + 3.58 MHz 
Between + 2.1 MHz to 4.18 MHz with 

..... + 0.5, - 1.0 dB~ 
....... + 0.5, - 1.0 dB~ 

respect to 3.58 MHz response .................. + 0.5, - 1.0 dB'l 
At Carrier - 0.5 MHz . . .... .+0.5, - 1.0 dB~ 

Variation in Frequency Response 
with Brightness4 ... ... . ................. ... . 

Carrier Frequency Stability:;, 
Visual 
Aural .... 

Modulation Capability: 
Visual 
Aural .. 

Audio Frequency Distortion 

FM Noi~e (below ± 25 kHz deviation) 

AM Noise r.m.s.: 

. ........ ±1.0 dB 

..... ±250 Hz 
......... ±250 Hz 

.. ···· ·•·•······ ........ 10% 
. ...................... ±50 kHz 

.......... 0.5% max.n 
(50-15,000 Hz) 

................. - 60 dB 

Visual 
Aural 

... - 50 dB (below sync level) 
.............. - 50 dB 

Amp! itude Variation over 
one picture frame 

Regulation of Output 

Subcarrier Amplitudes 

Subcarrier Phase vs. Brightnessn 

..... .. Less than 4% 1 

···················4% 
... 0.7 dB 

(diff. phase) . .. ...... . . . .. .. . .. ..... . ... ±3° 

Linearity (diff. gain)10 ............... 0.7 dB 

Linearity (Low Frequency) .. 1.0 dB 

Envelope Delay vs. 
0.2 to 2.0 MHz 
at 3.58 MHz 
at 4.18 MHz 

Frequency11 : 

Harmonic and Spurious Radiation 12 

K Factor: 
2T 
20T 

.. ±60 ns 
............ ±30 ns 

.... ±60 ns 

.............. - 60 dB 

...... .2%13 
.. .3%1~ 

Electrical 

AC Line Input ...................... 208 / 240 volts, 3 phase, 50 / 60 Hz 
(power consumption given below), and 115 volts single 
phase 50/ 60 Hz (100 watts) 

Slow Line Variations 

Rapid Line Variations 

Regulation .......... ........ . 

Power Consumption 
Rated Visual; 1.1 kW aural 

Rated Visual; 5.5 kW aural 

Power Factor (approx.) 

Mechanical 
Dimensions: 

.. ....... ...... ±5% max . 

.... ±3% max. 

. ... ..... 3% max. 

.... .... .............. 18.3 (black pix) 
14.3 kW (average pix) 

.................. .24.6 kW (black pix) 
20.6 kW (average pix) 

. ........... 90% 

Overall Length (front line cabinets only) 
Overall Height (front line cabinets only) 

....... .72" (1829 mm) 

........ 84" (2134 mm) 
.... 20" (508 mm) Depth (front Ii ne cabinets only) 

Overa 11 Depth .. ... . ..... /8 j ~ II (2 m) 

Weight ........................................ ........ 5000 I bs. (2268 kg) 

Finish ............ ... .Two-tone blue, polished stainless steel trim 

Environmental 
Maximum Altitude 11 

Ambient Temperature 

.. ............... .7500 ft. (2286 m) 

. 0°C to 45°C 

1 Measured at output of sideband filter or filterplex er . 

~ With respect to response at carri er plus 200 kHz, as measured by the 
BW-5 sideband respon se analyzer at tran smitter mid-characteristic. 

X Mea sured at output of VSBF. Add - 0.75 dB at + 4.18 MHz if filterplexer 
or notch diplexer is employed. 

.J Mea sured at 65% and 25% of sync peak leve l with respect to response 
at transm itter mid-characteri s tic . 

;j Maximum variation without circuit adjustment ove r a period of 30 days 
under normal operating cond itio ns . 

Ii Including harmoni cs up to 30 kHz and measured with standard de­
emphasis network . 

7 Mea sured at blanking level. 

fl. Ma ximum departure from the theoretical when reproducing 
primary colors and their complements at 75 °/o amplitude . 

saturated 

!1 M ax imum phase di fference with respect to bur st, measured after the 
VSBF, for any bri g htness level between 75 % and 15% of the sync peak 
using 10% (peak-to-peak) modulation with proc. amplifi er. 

10 Maximum variation in the amplitude of a 3.58 MHz sine wave modulating 
signal as the brightness level is varied between 75% and 15% of sync 
peak. The gain shall be adjusted for 10% (peak-to-peak) modulation of 
the 3.58 MHz si gnal when the brightness is at pedestal level. This is 
equ ivalent to 5% (peak-to-peak ) modulation as indicated by a conven­
tional diode demodulator connected after the VSBF with proc. amplifier . 

11 Max imum departure from standard curve using TTS-lA. The tolerances 
vary linearly between 2.1 and 3.58 MHz and between 3.58 and 4.18 MHz 
as measured with an RCA BW-8 Envelope Dela y Mea surement In strument. 

l::? Ratio of any single harmonic or spurious frequency to peak visual power. 

1 :i Mea sured at 50% peak modulation to minimize demodulator distortion 
and with TTS· l in use . 

J-1 For operation at rated power and normal plate voltage. 
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TT - !IE_HS ITRAP..S MITTER 

,,,. 

'------t+--------· 

oo· 

R , F. LOAD 8 
WAT T MET ER 

INFU T 8 MONITORI NG 
EQU I P M E NT RACKS 

l.J 

EXTERNAL AIR DUCT 
TO TRANSMITTE R 
INTAKE FILTERS . 
t NOT SUPPLIED) 

Typical Floor Plan for the TT-5EH1S Transmitter. 

(Not certified for construction use . 
Pl ease request insta ll at ion drawing .) 

Ordering Information 
TT-5EH1S TV Transmitter, 5 kW visual, 5.5 kW 

aural with tubes, low pass, harmonic and 
sideband filter. For 208/ 240 V, 3-phase, 50 / 60 
Hz power .... . .......... ES-560900 

Communications Systems Division 

TT-5EH1S TV Transmitter, 4.5 kW visual, 5.5 
kW aural with tubes. For 208 /230 V, 3 phase, 
50/ 60 Hz input. (Output power and requ ired 
filters to be determined in accordance with 
requ ired standards) .......... .. Spec ify CCIR or other standards 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 
Systems 
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non catalog B.4012 

6 kW VHF TV. Transmitter, Type . TT-6ELS 

I 

r 
- ---, 

I 

I •••• ® .•••• ® • ® • @ 

I L'1Cel6!1 

• Solid sta!P exc1tn 

• Solid state proc amµl1fa r 

• Superior color perforrnarce 

• Added indicator c ire 11ts for easier maintenance 3VB 
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r 6l l 
The RCA Type TT-6ELS is an outstanding 

TV transmitter designed for color and for ease 
of operation-manual or remote. This low 
band CH 2-6 (47-88 MHz) VHF Transmitter 
when used in combination with one of the cur­
rent VHF antennas achieves effec tive radiated 
power of up to approximately 50 kilowat ts 
while conforming to all FCC, and CCIR "M" 
standards. It provides a nominal peak visua l 
power output of 6 k ,v (5 kW CCIR) as meas­
ured at the output of the sideband filter or 
filterplexer and 5.5 kW aural power. 

Improved color picture quality is achieved 
through the simple, st ra ight-forward circuits of 
proven performance, reli able long-life PA 
tubes, the solid-state rectifiers and stable air­
cooling sys tem. Color performance has been en­
hanced by linea rity correction circuits built 
into the modulator and by a new video process­
ing amplifier. Vertical construction and com­
plete accessibility simplify installa tion and 
maintenance. Built-in remote control features 
are provided. 

Outwardly, the TT-6ELS is marked by 
its eye-arresting color, black fa ce m eters 
on new lift-up meter panels, indi cator 
lamps on meter panels, and illuminated 
switches. These together with added in­
dicator ci rcuits and dual purpose meter­
ing switches provide new case of 
operation and improved control over 
transmitter operation. The new full 
height doors, and walk-in enclosure offer 
complete accessibi lity and ease of main­
tenance. 

Walk-in Enclosure 
The transmitter is housed in a compact 

cabinet having on ly one access door. The 
cabinet ca n be broken down for shipping 
into racks and panels of varying size for 
easy handling. All RF circu its and cont ro l 
circuits are located at the front of th e 

enclosure. The control unit is at the left 

front corner of the transm itter in a sep­

arate cabinet with sta tus lights and con­

trol switches grouped on a panel above 

the door. The auxi liary switches, break­

ers, overload and auxi lia ry relays, etc. 

are in the cont ro l unit behind a non­

interlocked door. Overload indicating 

lights for the circui ts of the transmitter 

are grouped on a single strip also located 

in the control unit . Located on the panel 

above the doors are all the operating con-

trols such as the transmitter start switch, 
pl ate switch, and metering switches. 

To the right of the control unit is the 
RF rack. It contains aural and visual RF 
power stages, th e exc iter and modulator 
units. The modulator and cxcitc-r units 

a rc located at the bottom of the rack. 
The visual modulator is hinged at the 
bottom to facilitate servi cing from the 
front of the transm itter. All important 
meters are mounted in a sloping panel at 
the top of the RF rack. The meters are 
tilted 10 degrees for easy observation. All 
tuning controls are located behind doubl e 
doors. Tuning controls arc operated by a 
crank which is removable to prevent acci­
dental misadjustmcnt of th e circuits during 
operation. Easily read counter di als make 
possible accurate logging of a ll the con­
trol settings. 

A si ngle access door on the left rnd of 
the transmitter provides access to the 
rear of the control rack and RF rack as 
well as the solid state rectifiers mounted 
on the rear wall o f the enclosure. All 
heavy units such as the pl ate transformers 
and large reactors are mounted on a 
base plate on the floor. 

Designed for Remote Control 
With su itable terminal equipm ent the 

TT-6ELS can be operated remotely. All 
the necessary operating fun ctions such as 

start ing and sto pping the transmitter, re­
setting overloads, metering all power ci r­
cuits and reflectometers, controlling pow­
er output ( including bl ack level, video 
ga in, and exc itation) ca n be performed 
at the remote loca tion. Even when the 
t ransm i ttcr is not remotely controlled , 
these built-in features make it very easy 
to obtain fingertip control of the trans­
mi tter from a single local position such 
as a transm itter conso le. 

Sol id-State 5-Watt Exciter 
The 5-watt aura l/visual exciter, its 

power suppl y and metering circuits consist 
of sevrn plug-in modulrs in one standard 
fra me. 

The aural exciter circuitry uses an FM 
oscillator in an AFC feedback loop fol­
lowed by a buffer amplifier, doubl er and 
two amplifiers to reach the 5-watt output 
level a t ca rri er frequency. The center fre­
quency of the oscillator is accurately main­
tained by a reference frequ ency that is 150 
kHz above the FM oscilla tor. A DC error 
voltage that represen ts the difference be­
tween the center frequency and the ref­
erence corrects for any oscillator drift. 

The visual exciter circuitry consists of 
a temperature-controlled visual osci ll a tor 
followed by a doubler and two amplifiers 
to reach the 5-watt output level at carrier 
frequency. 
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Visual (left), Aural (right) RF Ampl ifier Un it for the TT-6ELS. 

FMO tv10DULE r------------1 

Proven RF Circuitry 
The RF circuits employ a chain of 

multipliers and amplifiers. In the visual 
chain a 7034 amplifier drives a 4CX300A 
amplifi er which in turn drives a type 
4CX5000A grid modulated power ampli­
fier. The aural chain consists of a type 
4CX300A amplifier driving a type 4CX-
5000A class "C" power amplifier. Exci­
tation control for the visual modulated 
amplifier is accompli shed by varying the 
screen voltage on the 4CX300A ampli­
fier stage. Power output of the aural 
transmitter is adjusted by varying the 
screen voltage on the 4CX5000A stage. 
Both these controls are operated by 
motors and therefore can be adjusted 
from a remote position. 

Solid-State Video Input 
and Processing Amplifiers 

A new feature of the proven "E" line 
of transmitters is the use of two solid-sta te 
Yid eo modu les consist ing of a video-input 
module and a video-processing modu le. 

Video Input Module 
The input modul e, utili zing NPN-, 

PNP-, and FET-type transistors, provides 
a hi gh impedance input to insure a loo p­
through arrangement in the video-input 
c ircu it. 

The input module generates a negative 
clamp signal for the video ampli fier an d 
a positive clamp signa l for the vid PO 
processing module which follows it in the 

AURAL RF AMP MODULE r---------, 
I AURAL AURAL I AUDIO MOD. FMO. 

AMP osc .__A_M_P_ . ... I 1-+--'---+-1 DOUBLERH--+-------1 DRIVER OUTPUT AURAL 
OUTPUT I .__ _ ___. AMP AMP. L: _______ J 

AFC OFF- AFC TRANSFER I 
-=- I CHARACTERISTIC I 

,......_.___, I 
OPER 1./vouT FMO 1 
AMP "7'f"""" AMP•2t-T-----, 

~--- ___ FREQ ____ j 

I 
I VISUAL RF AMP MODULE I.....----. r--------, 

I V ISUAL V ISUAL I 
I oouBLERt-r-------1 D:~~R o~~~T 1 
~- L: _______ J 

METER PANEL MODULE 
AFC & REF OSC. MODULE --------------~-~-~ I SQUARE SCHMITT 150 HZ BAL . I 

I....,.. __ _. ':XC,Vl TRIGGER MIXER I 

r-------, 
I I 
I I 
L ______ _j 

I _ ___,___. I 
POWER SUPPLY MODULE 

VISUAL 
OUTPUT 

I F A/2 + 150KHZ I 
I -~ --. _.___ I I AURAL AURAL 

r- - - ---, +135VOC 
I I t 15V 0C 

REF osc REF osc. AMP'°1 I L _______________ J 
FCV/2 

I - 15V DC I - 28V DC 

L---.----' 
L_ AC INPUT 

Solid-State 5-Watt Exciter Block Diagram. 
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video path . The input module opera tes 
with a nominal input level of one volt 
( peak-to-peak ) video. A differentia l input 
circuit is provided to suppress as much 
as eight volts of common-mode signa l ap­
pearing at the input due to a difference 
in potenti al between power-line neutrals 
at the opposite ends of the video line. The 
video is ampli cd in the first transistor 
stage and fed to a video ga in control lo­
cated in the video processing module. An­
other output from that amplifier feeds a 
sync amplifier which is foll owed by a 
sync separator and a clamp-pulse genera­
tor. The resulting positive clamp pulse is 
appli ed to the video processing modul e 
clamp circuit. When the clamp circu it in 
the video processor is unn ecessa ry, thi s 
signa l is short-circuited to ground to make 
the sync ampl ifier inoperative. 

Video Processing Modules 
The video processing modules in clude 

a motor-driven vid eo-ga in and a sync-ga in 
control , a video amplifier, differenti al­
phase and ga in-correcti on circuits, a 
clamp circu it and an output impedance­
matching amplifier. 

T he vid eo input signal, after passing 
through the video gain contro l, is fed to 
an amplifier with a ga in of approximately 
4.5. A positive clamp pulse from the vid eo 
input modul e is appli ed to the clamp am ­
plifier. When the clamp switch is in th e 
"on" position, d-e information is res tored 
to the video signa l. Output from the video 

AUDIO r;U;A~ a1 
~ VISUAL 
INPUT EXCITER L_ __ -_j 

LOW VOLTAGE 
SUPPLY 

SILICON 

amplifier is fed to a differential phase 
circuit using four gated ca pac itors and one 
voltage-variable capac ito r ( Varica/1 ). Ap­
proximately ± 2 degrees of co rrect ion is 
avail abl e from each gated ca pacitor and 
+8 degrees of phase correction is avail­
able from the Varicap capac itor. The four 
diodes, associa ted with the four gated 
ca pacitors, may be eas il y reversed to pro­
vide positive or nega tive correcti on. 

The output of this stage feeds a differ­
ential amplifier. Four diod es are ga ted by 
transistors to provide an increase in gain 
of the differential am pl i fi cr. T he level a t 
which gating takes pl ace is determined by 
front-panel differential ga in control s. Cor­
rection of up to 11 dB is possibl e. The 
output of the video processing amplifi er 
feeds the visual modulator. 

Video Modulator 
The video modulator furth er processes 

the video signal and a mplifi es it to an out­
put of approximately 200 volts, peak 
to peak, for full modul a tion of the 
4CX5000A modulat ed amp li f-ier . A li near­
ity (differenti al ga in ) am plifier is also in­
cluded as part of the mod ul ato r. Its action 
is similar to that described in the process­
ing amplifier. The modulator uses conven­
tional video circuitry to the output stage. 
The modulator output stage fun ctions as 
a shunt-regulated ca thodc-foll owPr. Three 
Type 6146 tubes arc conn ected in a cir­
cuit simi lar to a convrnti onal cathode 
fo llower, except that th e ca thode rPsistor 

+350 

-~rJ1~ 
VIDEO ----j MODULATOR 

INPUT L _ -r 
-1000 

VISUAL MOO 

is replaced by four T ype 6146 tubes op­
era ting in parallel. The grids of th ese 
four tubes arc fed with a signal from the 
plate load of the ca thode foll ower tubes. 

The circuit is essentially a feedback 
amplifi er of hi gh effi ciency ca pable of 
vid eo modulating th e five-kilowatt am­
plifi er with a vid eo signal of approxi­
mately 200 volts, peak-to-peak. 

Solid State Power Supplies 
" ' hcrcvcr possible in this transmitter, 

th e sa me DC power suppli es were used 
for both the visual and aura l amplifi ers. 
This great ly reduces the number of com­
ponents in the transm itter and all ows 
operation of the complete equipment with 
only five power su ppli es. The power sup­
pli es, all using sili con diod es, are located 
on the rect ifier panel a t the rear of the 
enclosure. An 800-volt supply furni shes 
a ll screen voltages as well as the 7304 
plate voltage. An interm edi a te suppl y 
provid es 2400 volts for the 4CX300A 
plates. The high-voltage suppl y has a 
5500-volt output for the 4CX5000A plates. 
When low aura l power is d esired , ha lf 
voltage may be obtained from the high 
voltage suppl y for the 4CX5000A aura l 
amplifi er pla te. All voltages for the visua l 
modul ator arc furni shed by the remaining 
two suppli es. One has an output of +350 
vo lts, and the other has several output s, 
a ll negative with respect to ground , wh ich 
suppl y the high-l evel video stagrs as well 
as bi as for the modul a tor and RF stages. 

VISUAL 
REFLECTOMETER 

6AL5 

TO VSBF 
j ST VISUAL 
AMPLIFIER 

7034 

OR 
AMPLIFIER \---..::::::=---► 

1 
HARMONIC 

FILTER 

+150 +700 - 50 +2400 

0 TO +250 

+250 

-50 +2400 

+800 , +250 0 T0+250 
+ 700 REG. +150 0 TO +700 

LOW VOLTAGE -l000 
REGULATOR 

3-6AS7'S, 2-5651'5 
l-6SL7 

4CX5000A 

+700 +5500 
REG. 

0 TO +600 

-50 +5500 

AURAL 
AMPLIFIER 

+2400 

MODUUTOR 
a BIAS 
SUPPLY 
SILICON 

'MONITORIN<il 
DIODE I 

L __ _J 

AURAL 
REFLECTOMETER 

6AL5 

INT.VOLTAGE 
SUPPLY 

SILICON 

Block Diagram of the TT-6ELS VHF Television Transmitter. 
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OR 
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HIGH VOLTAGE 
SUPPLY 
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Improved Control Equipment 
A single in tegra ted contro l circuit is 

provided for both the visual and aural 
transmitters. The blower, fi laments, and 
each rectifier is protected by thermal 
overloads which can be adjusted to reset 
automatically. In addition, a main line 
breaker and an auxiliary breaker a re pro­
vided . Each incorpora tes both thermal 
and magneti c trips. All rectifiers and RF 
stages foll owing the exciter are protected 
by instantaneous overload relays which 
automatically recycle twice. If the fault 
continu es on the third try the overload 
circuit will remain tripped until reset. 
Overload indica tor lights a re provided 
for each circuit . These lights have a sep­
ara te reset and will remain on after the 
first overload thus providing a record of 
the circuit giving troubl e even though it 
may be intermittent. 

Power Regulation 
The equipment includes an automatic 

line voltage regulator which provides a 
stable line voltage to the fil ament pri­
maries, the modula tor and the low voltage 
power suppli es. A low voltage regulator 
is included which provides screen voltage 
regulation to both vi sual and aural RF 
stages. 

Special Protective Circuits 
The TT-6ELS has refl ectometcr units 

for use in t he output transmission lines 
of both the aural and visual amplifiers. 
Each unit contains a 6AL5 di ode detec­
tor. The transmiss ion line probes are in­
sta lled so as to give an indi cation of the 
amount of power on meters on the fron t 
panel. R efl ected power ca n be checked 
by manuall y ro tating the refl ec tometer 
heads. 

A carri er-off monitor is ava ilable as 
optional equi pment. It ac ts in conj~nc­
tion with the refl ectometer units and is 
particul a rl y useful for remote control. 
Thi s unit will remove the pl a te voltage 
from all the RF stages if the output level 
drops below a predetermin ed value, such 
as would be the case if an RF arc oc­
curred in any of the RF stages. Some­
times such an arc does not change the 
pl a te current sufficiently to trip the DC 
overload relays. 

Harmonic Filter 
H armonic filters a re suppli ed for in­

sertion in the output transmission line. 
When operated in conjuncti on with the 
TT-6ELS T ransmitter these filt ers are de­
signed to a ttenua te all harmoni cs to a 
value a t least 60 dB below the peak car­
rier level. El ectrically, each filter con­
sists of an M-d erived half-T section, sev­
eral low pass filter sections, and a con-

Rear view of the TT-6ELS showing 6-kW power amplifier cabinet (left) and control 
cabinet (right) showing vertical construction and complete accessibility to trans­
mitter circuits and components. Solid-state sections at lower center. 

stant-K half-T section . The M-derived 
section provides rapid cut-off in the sec­
ond harmoni c region and a termination 
impedance of 5 1.5 ohms at one end of 
the filter. Attenuation of the harmonics 
is accompli shed by a low pass filter sec­
tion, whil e the constant-K section serves 
to give termination impedance of 51 .5 
ohms a t the other end of the unit. 

Low Pass Filter 
A low pass filter is provided for inser­

tion in the vid eo input circuit. This filter 
a ttenuates all video frequencies above 4.75 
MHz (5.75 MHz CCIR ) a t least 20 dB. 
An a ll-pass phase equalizer is also in­
cluded as part of the low pass filt er. This 

equalizer corrects the phase di stortion 
whi ch is introduced as a result of the 
sharp cut-off. 

Vestigial Sideband Filter 
A vestigial sideband filter is included 

co mpl etely assembl ed and adjusted for 
any one of the low band VHF television 
channels. Thi s filter is an integral unit 
designed for fl oor, ceiling, or wall mount­
ing near the vi sual transmitter so that 
the input transmi ssion line is as short as 
possible. The filter sections consist of 
lengths of coaxi al line ( resonant cavities), 
whicft are adjustable for tuning purposes. 
As the filter is pretuned a t the fa ctory, 
no operating adjustm ents are necessary. 
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Performance 
Type of Emission: 

Visual ................ . 
Aural ... . 

Frequency Range 

Rated Power Output: 
Visual . 
Aural 

RF Output Impedance 

Input Impedance: 
Visual . 
Aural 

Input Level: 

. . .................. A5 
.F3 

...... Ch 2-6 

·········· ·· ······· ..... 6 kW1 

...... 5.5 kWl 

..... 50/ 51.5 ohms 

. .............. .75 ohms 
... .. 600 / 150 ohms 

Visual .......... 1.0 volts p-p min. 
Aural (for ±25 kHz dev.) . . ...... .... . -+ 10 ±2 dBm 

Amplitude vs. Frequency Response: 
Aural .... ±1 dB, 50 Hz to 15 kHz, 

of 50 µsec or 75 µsec pre-emphasis response curve 

Visual Sideband Response: 
At Carrier + 0.5 MHz to 2.1 MHz 
At Carrier + 3.58 MHz 

... + 0.5, - 1.0 dB2 
... +0.5, - 1.0 dB2 

Between + 2.1 MHz to 4.18 MHz with 
respect to 3.58 MHz response ............ +0.5, - 1.0 dB~ 

At Carrier - 0.5 MHz .. ...... ... ... .. . ...... .... . .. + 0.5, - 1.0 dB2 

Variation in Frequency Response 
with Brightness1 

Carrier Frequency Sta bi I ity": 
Visual 
Aural 

Modulation Capability: 
Visual 
Aural ..... 

Audio Frequency Distortion 

FM Noise (below ±25 kHz deviation) 

AM Noise r.m.s.: 

..... ±1.0 dB 

....... ........ ±250 Hz 
... ±250 Hz 

.......... ..... ...... 10% 
.... ±50 kHz 

.................. 0.5% max.G 
(50-15,000 Hz) 

.... - 60 dB 

Visual 
Aural 

.. - 50 dB (below sync level) 
... . .. ... ... .. ... . .. ... ..... . ..... - 50 dB 

Amplitude Variation over 
one picture frame . . ... ..................... . 

Regulation of Output 

Subcarrier Amplitudes 

Subcarrier Phase vs. Brightnessn 
(diff. phase) 

Linearity (diff. gainJ10 

Linearity (Low Frequency) 

Frequency11: 

. ..... Less than 4%7 

.............. .. .. ..... ..... 4% 

. 0.7 dB 

..... ±30 

. . ..... 0.7 dB 

...... 1.0 dB 

Envelope Delay vs. 
0.2 to 2.0 MHz ....... .. ... ... ....... ... .. .. . ........ ±60 ns 
at 3.58 MHz 
at 4.18 MHz 

Harmonic and Spurious Radiation 12 

K Factor1:i: 
2T 
20T .. 

.. ... ... .... .. . .... ±30 ns 
................. .... ±60 ns 

.. - 60 dB 

...... 2% 
.. 3% 

Electrical 
AC Line Input ....... . ..... 208 / 240 volts, 3 phase, 50 / 60 Hz 

(power consumption given below), and 115 volts single 
phase 50 / 60 Hz (100 watts) 

Slow Line Variations 

Rapid Line Variations ... 

Regulation .... 

Power Consumption 

....... ±5% max. 

. ......... ±3% max. 

. ..... 3% max. 

(at 1.2 kW Aural, 6 kW Visual Output): 
Average Picture 
Black Picture 

Power Factor (approx.) 

Mechanical 

.................... .14.3 kW 
.... 18.3 kW 

············90% 

Overall Length (front line cabinets) ... ............ 72" (1829 mm) 

Overall Height (cabinets) .... 84" (2134 mm) 

Depth (front line cabinets only) 

Overall Depth .... 

Weight (approx.) 

... .20" (508 mm) 

....... .783/a" (2000 mm) 

.. 5000 lbs (2268 kg) 

Finish .. .......................... Two-tone blue, brushed aluminum trim 

Environmental 
Maximum Altitude 

Ambient Temperature 

... .. .. ... .7,500 feet (2286 m) 

..... 0°C to 45 °C 

1 Measured at output of sideband filter or filterplexer . 

'.! With respect to response at carrier plus 200 kHz, as measured by the 
BW-5 sideband response analyzer at transmitter mid-characteristic. 

:\ Measured at output of VSBF. Add - 0.75 dB at +4.18 MH z if nlterplexer 
or notch diplexer is employed. 

4 Measured at 65% and 25% of sync peak level with respect to respon~e 
at transmitter mid-characteristic. 

~ Maximum variation without circuit adjustment over a period of 30 days 

under normal operating conditions. 

fl Including harmonics up to 30 kHz and measured with standard de­

emphasis network. 

7 Measured at blanking level. 

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

0 Maximum phase difference with respect to burst, measured after the 
VSBF, for any brightness level between 75% and 15% of the sync peak 
using 10% (peak-to-pea k) modulation with proc amplifier. 

10 Ma ximum variation in the amplitude of a 3.58 MHz sine wave modulating 
signal as the brightness level is varied between 75% and 15% of sync 
peak. The gain shall be adjusted for 10% (pea k•to•peak) modulation of 
the 3 .58 MHz signal when the brightness is at pedestal level. This is 
equivalent to 5% (peak-to-peak) modulation as indicated by a conven­
tional diode demodulator connected after the VSBF with proc amplifier. 

l l Ma ximum departure from standard curve using TTS-lA. The tolerances 
vary linea rly between 2.1 and 3.58 MHz and between 3.58 and 4.18 MHz . 
as measured with RCA BW•B Envelope Delay Instrument. 

12 Ratio of any single harmonic or spurious frequency to peak visual power. 

ta Measured at 50% peak modulation to minimize demodulator distortion 

and with TTS·l in use. 
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TO 
POWER 
SOURCE -- -

TRANSMITTER 
TT-6EL 

,__ _ _ as-'-----~ 
2 

INPUT S MONITORING 
EQUIPMENT RACKS 

-IN 
C1> ,.._ 

TTC-5B CONSOLE 

,------- --- - --192 _ _ ______ _____ , 

Typical floor plan for the TT-6ELS Transmitter. 
(Not certified for construction use. 
Please request installation drawing .) 

ACCESSORIES 
R.F. Load and Wattmeter (10 kW) 

100% Spare Tubes . 

Minimum Spare Tubes 

Controle Console, Type TTC-58 

Sideband Response Analyzer, 
Type BW-5Cl . 

Sync and Blanking Adder 

Sideband Demodulator, 
Type BW-4Cl ....... ..... ........ ... . .. . 

........ M 1-561739 

. ..... ...... ES-34298-8 

. .. ES-34260-A 

..... ......... ES-561900 

. .... ..... M I-34000-Cl 

..... . ............ ES-597267-8 

.. ............... M I-34048-C 

Ordering Information 
TT-6ELS TV Transmitter, for FCC standards, 

6 kW visual, 5.5 kW aural with tubes, low 
pass filter , harmonic filters and sideband fil-
ter. For 208 / 230 V, 3-phase, 50 / 60 Hz power .............. ES50903 

Communications Systems Division 

Envelope Delay Measuring Se t, 
Type BW-8A . . . ... .. .. ... .. . .... . ...... M 1-34063 

Solid-State Phase Equalizers, 
Type TTS-1 

Precise Frequency Control, 
Type TFC-18 .... 

Spare Aura I Reference Osei I la tor 

Spare Visual Oscillator ............ .. 

.................... ES-560651 

. .......... .... ES-560242 

.. .. . .......... M I-560539-CH 

. ........ M I-560540-CH 

TT-6ELS TV Transmitter, for CCIR standards, 
5 kW visual, 5.5 kW aural with tubes. For 
208 / 230 V, 3 phase, 50/ 60 Hz power. (Output 
power and required filters to be determined 
in accordance with required standards) ...... Specify CCIR or 

other standards 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 non Broadcast 
Systems 
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12.5 kW VHF-TV Transmitter, Type TT-12EHS 

•••• @ •••• 

• Solid-state exciter • Solid-state proc ampl1f1er • Remote control provision 

• Completely air-cooled • Designed for 5: 1 aura I power ratio 
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12.5 kW VHF-TV Transmitter Type TT-12EHS 
The TT-12EHS Tele, ision Transmitter 

operates on VHF channel 7 through 13 or 
174-2 16 MHz on FCC & CCJR "M" sta nd­
ards, with a peak visua l power outpu t of 
12.5 k\ !\! (1 1 kW CCIR) . \\'h en used with 
one of the current VHF antennas, it is pos­
sible to obtain ove r 200,000 w:1tts of effective 
rad iated power. 

T he TT- l 2EHS incorpor;1 tcs a new, all 

solid-state aural and visual exciter and video 
processor for stabi lity and ease of color oper­
ation. Simplicity and high reliability have 
been achieved through simple, straightfor­
ward circuits of proven performance, reliable 
long-l ife PA tu bes, solid-state rectifiers and 
stable air-cooling system. Color performance 
has been enhanced by linearity correction 
circuits b u ilt into the modulator. 

I 
I 
I 
I 
I 
I 

---------------.1 

Description 
The transmitter .is housed in low pro­

file, po""der and midnight blue cabinets 
with attractive silver gray panels . The 
new full-h eight doors, and wa lk-in en­
closure offer co mp lete front and rea r ac­
cessibi lity and case of maint<'mtn ce. The 
rear enclosure a lso permits th e trans­
mitter to be pl acPd direct ly aga inst a wall, 
eliminating need for external access space 
and rear doors. fl oor spare is thu s held to 
a minimum. 

Other new styling features include im­
proved black-faced meters on new lift-up 
meter panels. The panels are angled for 
maximum visibility. Other refinements in 
the TT-12EHS providing easier manual 
and tighter remote control include indi­
cator lamps on meter panels and illum­
in ated switches, added indicator circuits, 
multi-purpose metering switches, and air 
pressure meter gauges. 

The transmitter has three in-line cab­
in ets housing the control circuits, the ex­
citer-driV<'r cabin et, and final amplifi er 
ca binet. The transmitter ca n be broken 
down for shipm ent into racks and panels 
of various sizes for easy handling. The 
rea r enclosure a ll ows rectifi ers to be 
mounted on the rear wall, and th e 
heavy power components on th e floor. 

Econom ic Design 
The TT-12EHS circuits employ the 

la test df's ign features and represent <'COno­
my in operation. Highli ghted fea tures in­
clude an a ir-coo led tube such as the 6166-
A for long life and reli ability. Single 
ended RF r irruits reduce the number of 
necessa ry tubes and ci rcuit components. 
Extensive overload protecti on with indi­
cating lights a id in qui ck location of 
fau lty circuits. 

The TT-1 2EHS Transmitter is designed 
for up to 2.75 kW aural power output . 
This makes it possible to redu ce the tube 
complement and physical ·s ize of the trans­
mitter. 

Solid-Sta te 5-Watt Exciter 
The 5-watt aural/visual exciter, its 

power supply and metering circu its consist 
of seven plug-in modules in one standard 
frame. 

The aural exciter circuitry uses an FM 
osci lla tor in an AFC feedback loo p fo l­
lowPd by a buffer amplifier, doubler and 
two a mplifi ers to reach the 5-watt output 
lrvel at one-third carri er frequ ency. The 
center frequ ency of the oscillator is ac­
curately mainta ined by a reference fre­
<7u ency that is 150 kHz above the FM 
osc illator. A DC error voltage that repre­
sents the difference between the center 
frc<7urnry and the refrren ce corrects for 
any osc il lator dri ft. 

The visual exciter circuitry consists of 
a temperature-controll ed visual oscillator 

foll owed by a doubl er and two amplifiers 
to reach the 5-watt output level at one­
third carrier frequ ency. 

Sol id-State Video Input 
and Processi ng Amplifiers 

A new feature of the proven "E" line 
of transmitters is the use of two solid-sta te 
video modules consisting of a video-input 
modu le and a video-processing modu le. 

Video Input Module 
The input module, uti lizing NPN-, 

PNP-, and FET-type transistors, provid es 
a high impedance input to insure a loop­
through arrangement in the video-input 
circuit. 

The input modul e generates a nega tive 
(-) cl amp signal for the vid eo amplifi er 
and a positive ( +) clamp signal for the 
video processing module which follows it 
in the vid eo path. The input module op­
C' rates with a nominal input level of one 
volt ( peak-to-peak ) video. A differential 
input circu it is provided to su ppress as 
much as eight volts of common-mode sig­
nal a ppearing at the input due to a 
difference in potentia l betwem power-lint· 
nC' utrals at the opposite f'!lds of th e video 
line. The video is amplified in the first 
transisto r stage and fed to a , ·i dea ga in 
control located in the video processing 
mod ul e. Another output from th at ampli­
firr feeds a sync amplifier whi ch is fol-
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+35 0 

VIDEO SOUO-STATE VISUAL PA 
MONITORt NG 

UNIT 
VIDEO 

!NPUT PROCESSOR VI SU AL 
REFLECTO METER 

SOLID -STATE 
AURA L AND 

VISUAL 
EXCITER 

LOW VOLTAGE 
SUPPLY 

VISUAL 
TR!PLER 

7034 

H50 

+700 
REG 

lowed by a sync se para tor and a clamp­
pul se generator. The resulting positive 
( + ) clamp pulse is applied to the vid eo 
processing modul e clamp circuit. When 
the clamp circuit in the vid eo processo r 
is unnecessary, this signal is short-circuited 
to ground to make the sync amplifier 
inoperative. 

Video Process ing Modules 
The ;ideo processing modul es include 

a motor-driven video-gain and a sync-ga in 
control, a video a mplifier, differenti a l­
phase and gain-correction circuits, a 
clamp circuit and an output impedance­
matching amplifier. 

The video input signal, after passing 
through the video ga in control , is fed to an 
amplifier with a ga in of a pproximately 
4.5. A positive clamp pul se ( +) from the 
video input modul e is applied to the clamp 
amplifier. ' "' hen the clamp switch is in 
the "on" position, d-c information is re­
stored to the video signal. Output from 
the video amplifier is fed to a differentia l 
phase circuit using four gated ca paci tors 
and one voltage-variable ca paci tor ( Vari­
ca/1 ) . Approximatel y ±2 degrees of cor­
rection is avai lable from each gated ca pa­
citor and + 8 degrees of phase correction 
is ava il able from the V arica/J capacitor. 

I ST VISU AL 
AMPLIF IER 
4 C X 300A 

VISUAL 
POWER 

AM PLIFIER 
6166 - A TO HF AN O 

VSBF OR 
FILTERPLEXER 

-50 +2000 + 700 + 3250 
REG 

- 9 0 +6500 

0 TO +250 +800 

AURAL 
0 TO t 700 R EFLECTOMETER 

- 50 ♦ 3250 

TO H F AND 
OIPLEXER OR 
FILTERPLEXER 

+ 2000 +3250 +6500 

INTERMEDIATE 
HIGH VOLTAGE 

SUPPLY 

HIGH VOLTA GE 
SUPPLY 

Block diagram of TT-12EHS VHF Tra nsmit ter. 

The four diodes, associated with the four 
gated capacitors, may be easil y reversed 
to provide positive ( +) or negati ve (-) 
correction . 

The output of this stage feeds a differ­
ential am plifier. Four diodes are gated by 
transistors to provide an increase in ga in 
of the differenti a l amplifier. The level at 
which gating takes pl ace is determin ed by 
front-panel differentia l gain controls. Cor-

FMO MODULE -------- - ---

I 
I 
I 
I 

1 

L ----- - -- -- _ _ .J 

rc-c tion of up to 11 dB is possible. The 
output of the video processing amplifier 
feeds the visual modulator. 

Video Modulator 
The video modul ator furth er processes 

the video signal and amplifies it to an out­
put of approximately 200 volts, peak 
to pea k, for full modulation of the 
4CX5000A modula ted am plifier. A linear-

AURAL RF AMR MODULE -- - - - ---

VIS!:!_A~ R.:_ ~P;__M2_D~LE 

-------
METER PANEL MODULE r- -- -- --, 
I I 
I I L ______ _J 

AURAL 
OUTPUT . 

VISUAL 
OUTPUT 

POWER SUPPLY MODULE 
, ---- - -, + 135VDC 
I I t 15V DC 

I I =~~~gg 
L - - -c-:::c~IPUT 

Solid-State 5-Watt Exciter Block Diagram. 
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Select Features 

-

Entirely solid-state, the aural and visual exciters are contained in three sub­
assemblies comprising seven plug-in modules, including the power supply 
module. Three additional modules comprise the video input and processing 
amplifier and their power supply. 
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Modulator Unit providing high fidelity color 
and monochrome picture performance. 

12½ kW Visual Amplifier with covers removed to show DC filament 
circuit, input cathode and power amplifier output tuning circuits. 

Rear view of RF cabinet showing aural PA on right and 
visual 5-kW modulated amplifier on left. Driver and 
IPA tubes are below in shielded compartments. 

Rear enclosure panel for TT-12EHS showing the resistor panel 
and high voltage rectifier units. Note all heavy components 
such as filter supply, transformer afld blower are floor mounted. 

~ 

·~ 

~~ \...-------
1 . " . 
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ity (differentia l ga in ) amplifier is a im in­
cluded as part of the mod 11 la tor. Tts action 
is simi la r to tha t desc ribed in th e process­
ing amplifier. The modulator uses com-cn­
tiona l vid eo circu itry to th e outp11t stage. 
Tlw mod ulator 011tp11t stage function s as 
a shunt-regulated ca thod e-foll ower. Three 
TypP 6146 tubes arc co1111Pctcd in • a cir­
cuit simi la r to a conventi ona l cathod P 
fo ll ower, except that the cathode resistor 
is replaced by four Type G 146 tubrs o p­
erat ing in pa rall el. The grids of th ese 
four tubes arc frd with a si gna l from th e 
plate load of th e ca thode fo ll owfT tubes. 

The circuit is essentially a feedbac k 
a mplifier of high efficiency ca pable of 
video modu lating the fiv e-kilowatt ampli­
fier with a vid eo signa l of approx imately 
'.!00 volt s, peak-to- peak. 

Video Monitoring 
A monitor amplifier is provided for 

monitoring the modu lator output sign:il. 
Num erous tes t jac ks arc a lso provided to 
simp lify troubl e-shooting and modul ator 
a lignment. 

RF Circuits 
The RF ci rcuits employ a chain of 

multipliers and ampl ifiers . In the visua l 
cha in a 7034 tube operates as a tripl cr, 
driving a 4C300A ampli fcr whi ch in turn 
drives a type 4CX5000A grid modulated 
power ampLifier. Excitat ion control for the 
visua l transmitter is accomplished by 
varying · the screen voltage on the 4CX-
300A stage. The aura l cha in consists of 
a 7034 triplcr stage driving a 4CX300A 
amplifier fo ll owed by a type 4CX5000A 
class "C" power amplifier. Power output 
of the aura l transmitter is adjusted by 
varying the screen voltage on the 4CX-
5000A stage. Both of these controls a re 
operated by motors and therefore ca11 be 
adjusted from a remote position. 

The visual linear amplifier following 
the modulated stage employs a 61 66-A 
tetrode in a grounded-grid , ground ed­
screen circuit. Circu it design is simplified , 
since the grid and screen may be by-passed 
to a com mon ground plane. Input and 
output circuits a re then constructed on 
opposite sides of the ground 'plane. DC 
is used for filam ents of the 6166-A to re­
duce hum modu la ti on to a level well be­
low the usua l requirement. 

Power and Control Equipment 
Wherever possib le in this transmitter, 

the same DC power suppli es were used 
for both the visua l and aura l amplifi ers. 
This grea tly reduces the number of com­
ponents in the transm itter. The power 
suppli es, a ll using silicon diodes, arc 

loc:itcd on the rect ifi er panels at th e 
rea r of the enclosure. An 800-volt supply 
furni shes all sc reen vo ltages as well as the 
703+ plate voltage. The interm ediate volt­
age suppl y has a 2000-volt output for 
th e 4CX100A platPs. The high-voltage 
sup pl y uses sil icon di od Ps. This supply pro­
, ·id Ps 6500 , ·alts for the pl a te of the Type 
6 I 66-A po,,·cr tube and 1250 volts for th e 
p lates of the two 4CX5000A tubes. H igh­
vo ltage switching al lows ind epend ent op­
eration of vi sua l and aura l fina l amplifiers 
as wd l as cut back of the visua l modulated 
a 111p lifier. A shunt regul a ted bias supply 
ma intains th e visua l PA gr id voltage con­
stant as the grid current varies with mod­
ulation. 

A single integrated control circu it is 
provided for both the visua l and aural 
transmitters. The blower, fi lam ents, and 
eac h rectifier is protected by therma l over­
loads whi ch ca n be adjusted t :i rese t au­
tomatica lly. In additi on, a main l ine 
brea ker and an auxiliary breaker arc pro­
vided. Each incorporates magnetic trips . 
All rect ifiers and R F stages fo ll owing the 
<'xc itcr arc protected by instantaneous 
o,-crload relays which automa ti call y re­
cyc le twi ce. If th e fault continu es on the 
th ird try the overl oad circuit wi ll rema in 
tripped unti l reset. O verload indi cator 
li ghts arc provided for each circuit. These 
li ghts have a separate reset and wi ll re­
main on after the first over load thus pro­
vid ing a reco rd of the c ircuit giving trou­
bl e even though it may be intermittent. 

The equ ipm ent ·includ es an automatic 
lin e voltage regulator which provides a 
stable line vo ltage to the fi lament pri­
mari es, the exciter, the modulator, and 

th e low voltage power supply. Automatic 
regulators capable of handling the com­
plete transmitter a re avai lable as optional 
items. 

Special Protective Circuits 
Inc luded as part of the TT-12EHS is a 

monitor ing unit for connecting into the 
output transmission lin e of the visual am­
plifier. This unit contains two 6AL5 diod e 
detectors as reAcctom eters. The transmis­
sion line probes arc insta ll ed so as to give 
an indi ca t ion of th e amount of incident 
or reAcctcd power. A meter on the front 
panel can be switched between the two 
diode circuits. Power output is read in 
percent peak power whi ch ran be cali­
brated to read 100 percent for licensed 
power. The standing wave ratio is read di­
rectly on a specially cali brated scale. In 
the monitor ing unit a type 2D21 thyratron 
tube operates in conjunction with a relay 
to remove the h igh voltage plate power 
frc m th e transmitter when the SWR ex­
ceeds a predetermined value. 

A single head reAcctometer is provided 
for the aural amplifier. This normall y is 
connected to read power output. Stand­
ing wave ratio can be measured by man­
ua ll y rotating the reAectometcr head. 

Vestigial Sideband Filter 
(FCC Specifications) 

T he V estigia l Sideband Filter 1s com­
pletely assembled and adjusted for any 
one of the high band VHF television 
channels. The filt er is an integra l unit de­
signed for Aoor, ceil ing, or wall mounting 
near the visual transmitter so that the in­
put transmi ssion line is as short as possible. 

ACCESSORIES 

Control Console TTC-58 ............................................ .................. ES-561900 

100% Spare Tubes ..... ............... ... ............ ............................... ..... . ES-34259-C 

Minimum Spare Tube Set ................................... .. ...................... ES-34260-A 

R.F. Load & Wattmeter (10 kW) ................. ........... .................... Ml -561739 

BW-5Cl Sideband Analyzer ..................... ....... .. .. ..... .... ...... Ml-34000-Cl 

Sync & Blanking Adder ........ .. .. ................................ . .............. ES-597267-B 

BW-4Cl V.S.B. Demodulator ..... ........... ............................. Ml -34048-C 

BW-BA Envelope De lay Measuring Set ................. .. ................ Ml -34063 

TTS-1 Phase Equalizer ................................................................ ES-560651 

TTS-18 Precise Frequency Control .................... .... ............... ... ES-560242 

Spare Aura I Reference Osei Ila tor 

Spare Visual Crystal Oscillator ... 

............ ... .... ..... .... M I-560539-C H 

. ....................... ..... M I-560540-CH 
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pecifications 
Performance 
Type of Emission: 

Visual .................. ................................................. AS 
Aural ............ ...... . . ....... ................... ........................ F3 

Frequency Range ...................... . ... ..... .... .174-216 MHz (Ch 7-13) 

Rated Power Output : 
Visual 
Aural ..... 

RF Output Impeda nce 

Input Impedance: 
Visual 
Aural ... 

Input Leve l : 
Visual ........................ . 
Aural (for ±25 kHz dev.) 

Amplitude vs. Frequency 

.. .12.5 kWl 
. .... .2.75 kW 

. .50/ 51.5 ohms 

... .. ........... .75 ohms 
.. 600/150 ohms 

. .. 1.0 volts p-p min. 
.. .+10 ± 2 dBM 

Response, Aural .± 1 dB, 50 Hz to 15 kH z, 
of 50 µsec or 75 µsec pre-emphasi s re sponse curve 

Visual Sideband Respnse : 
At Carrier + 0.5 MHz to 2.1 MHz ..... . ... .+0.5, - 1.0 dB~ 
At Carr ier +3.58 MHz ... + 0.5, - 1.0 dB~ 
Between + 2.1 MHz to 4.18 MHz wi th 

respect to 3.58 MHz response 
At Ca rri er - 0.5 MHz 

Variati on in Frequency Response 
with Brightness4 ... ... . 

Carrier Frequency Sta bi I itY'' : 
Visual 
Aura l .... 

Modulation Capabi I ity: 

.... .+0.5, - 1.0 dB~ 
......... .+0.5 , - 1.0 dB2 

....... ± 1.0 dB 

.......... .. ± 250 Hz 
... ± 250 Hz 

Visual 
Aural 

·······•· ········-··························10% 

Audio Frequency Distorti on 

FM Noise (below ± 25 kHz deviation) 

AM Noise r.m.s.: 

............... .. .. ...... ±50 kHz 

........ 0.5% max.G 
(50-15,000 Hz) 

....... .. .. - 60 dB 

Vi sual .. . ....... - 50 dB below sync level 
Aural . . ................ ................ .................................... - 50 dB 

Amplitude Vari ation over 
one picture frame . . ...... ... ....... ........... ... .. ... .. Less than 4% 1 

Regulation of Output 

Subcarri er Amplitudes 

Subcarrier Phase vs. Brightnesso 
(diff. phase) 

Linearity (d iff. gain)tO 

Linearity (Low Frequency) 

Enve lope Delay vs. Frequency1 1: 
0.2 to 2.0 MHz 

.4% 

............ ..... 0.7 dB 

................. +30 

....... 0.7 dB 

...... 1.0 dB 

................. ......... ........ ± 60 ns 
at 3.58 MHz 
at 4.18 MHz . 

..... ... .......... . ........... .. ±30 ns 
. ........... ±60 ns 

Harmonic and Spurious Radiation12 ............................... - 60 dB 

K-Factor1a, 
2T 
20T 

................................................... ..................................... 2% 

······················ ········································•········3% 

Electrical 
AC Line Input ....................... ... 208/ 240 volts, 3 phase, 50 / 60 Hz 

(power consumption given below), and 115 volts single 
phase 50/ 60 Hz (100 watts) 

Slow Line Variat ions 

Rapid Line Variations ... 

Regulation ... 

Power Consumption 
(at 12.5 kW peak visual , & 2.75 kW 
Average Picture .... 
Black Pi cture 

Power Factor (approx.) 

Mechanical 
Overa ll Length (front li ne ca binets) 

Ove rall Height (cabinets) . 

Depth (front line cabinets) 

Overall Depth 

......... ...... ± 5% max. 

. ...... ± 3% max. 

. ......... 3% max. 

aural output) : 
. ... ... .32 kW 

.. ... 43 kW 

...... 90% 

.. 72 11 (1829 mm ) 

. .......... 8411 (2134 mm) 

.... 20 11 (508 mm) 

...... .783/s" (200 mm) 

Fini sh . .... .Two-tone blue, brushed aluminum trim 

Environmental 
Maximum Alt it ude 

Amb ient Temperature 

. .. .7 ,500 feet (2286 mm) 

..... 0°C to 45°C 

1 Measured at output of sideband filter or filterplexer. 

2 With respect to response at carrie r plus 200 kHz, as measured by the 
BW-5 sideband response ana:yzer at transmitter mid-characteristic. 

~ Measured at output of VSB F. Add - 0.75 dB at +4. 18 MHz if fil te rplexe r 
or notch dip lexer is emp loyed, 

·I Measu red at 65% and 25% of sync pea k leve l w ith respect to response 
at transmitter mid -characteristic. 

:-, Maximum variation without circuit adjustment ove r a period of 30 days 
under normal operating conditions. 

r. Including harmonics up to 30 kHz and measured with standard de­
emphasis network. 

i Measured at b lanking level. 

8 Maximum departure from the theoretica l when reproducing satura ted 
primary colors and thei r complements at 75% amplitude . 

0 Maximum phase difference with respect to bu rst measured after the 
VSB F, fo r any brigh tness leve l between 75% and 15% of the sync peak 
us ing 10% (peak•to•peak) modulation with proc. amplifier. 

10 Maximum va riat ion in the amplitude of a 3 .58 M Hz si ne wave modula ting 
signal as the brightness level is varied between 75% and 15% of sync 
peak. The gain shal l be adi usted for 10% (pea k•to·pea k) modu lation of 
the 3.58 MH z signa l when the brightness is at pedesta l level. This is 
equiva lent to 5% (peak-to-peak) modula t ion as indicated by a conven• 
t iona l diode demodulator connected after the VSBF with proc. amplifier. 

1 t Max imum departure from standard curve using TTS-l A . The tolerances 
vary linearly between 2.1 and 3.58 MHz and between 3.58 and 4. 18 MH z 
as measured with RCA BW•B Envelope Delay Instrument . 

12 Ratio of any single harmonic or spurious frequency to pea k v isual power. 

1 :-l Measured at 50% peak modulations to minimize demodulator distortion 
and w ith Type TTS• l Phase Equal izer in use. 
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INPUT a MONITORING EQUIPT. RACKS 

Typical floor plan of the TT-12EHS Transmitter. 

R.F. LOAD a 
WATTMETER 

OPENING REQUIRED 
FOR AIR INTAKE 

Ordering 
Information 

TT-12EHS TV Transmitter, 12.5 kW 
visual, 2.75 kW aural with tubes, low 
pass, harmonic filters and VSBF. For 
208 / 240 volt, 3 phase, 50/ 60 Hz 

TT-12EHS TV Transmitter, 11.0 kW visual , 
2.75 kW aura I with tubes. For 380/ 415 
vo lt, 3 phase, 50 Hz input. (Output 
power and required filters to be de­
termined in accordance with required power ... ........... .. ... ... ...... .. ... ......... ES-560901 

Communications Systems Division 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 

operating standards) ................ Specify 
CCIR or other operating standards 

non Broadcast 
Systems 
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12.5 kW VHF Transmitter, Type TT-12ELS 

J.lr.EJ_)J 

• Solid-state exciter • Sol1d-s• te proc amplifier • Reriote co'ltrol prov,s,on 

• Completely air-cooled • Desir,ned for S • a1...r11 powrr rntio 
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r, Ty T-12 LS 

The TT-12ELS Television Transmitter op­
erates on VHF channel 2 through 6 or 47-88 
MHz on FCC or CCIR "M" standards, with a 
peak visual power output of 12.5 kW (II kW 
CCIR) . ·when used with one of the current 
VHF antennas, it is possible to obtain maxi­
mum allowable 100,000 watts of effective radi­
ated power. 

The TT-12ELS VHF transmitter is specifi-

cally designed for reliability and ease of color 
operation. Improved color picture quality is 
achieved through the simple, straightforward 
circuits of proven performance, reli able long­
life PA tubes, solid-state rectifiers and stable 
air-cooling system. Color performance has been 
enhanced by linearity correction circuits built 
into the modulator and a solid-state video­
input module and video processing amplifier. 

The transmitter is housed in com­
pact powder and midnight blue cabinets 
with attrac tive silver gray panels. The 
new full-height doors, and walk-in enclo­
sure offer complete front and rear acces­
sibility and ease of maintenance. The rear 
enclosure also permits the transmitter to 
be placed directly against a wall eliminat­
ing need for external access space and 
rear doors. Floor space is thus held to a 
mm1mum. 

Other improved styling features in­
clude black-faced meters on new lift-up 
meter panels. The panels are angled for 
maximum visibility. Other refin ements in 
the TT-l 2ELS providing easier manua l 
and tighter remote control include indi­
cator lamps on meter panels and illum­
inated switches, added indicator circuits, 
dual purpose metering switches, and air 
pressure meter ga uges. 

The transmitter has three in-l ine cab-

inets housing the control circuits, the ex­
citer-driver cabinet, and final amplifier 
cabinet. The cabinets can be broken down 
for shipment into racks and panels of 
va rying size for easy handling. The rear 
enclosure allows rectifiers to be mounted 
on the rear wall, and the heavy power 
components on the floor. 

Economic Design 
The TT-1 2ELS circuits employ the la t­

est d esign features and represent economy 
in operation. Highlighted features include 
air-cooled tubes such as the 6166-A for 
long life and reliability. Single ended 
RF circuits reduce the number of neces­
sary tubes and circuit components. Ex­
tensive overl oad protection with indicat­
ing lights aid in qui ck location of faulty 
circu its. 

The TT-1 2ELS Transmitter is d esigned 
for up to 2.75 kW aural power output. 
This makes it possible to reduce the tube 

complement and physical size of the 
transmitter. 

Solid-State 5-Watt Exciter 
The 5-watt aural/visual exciter, its 

power supply and metering circuits consist 
of seven plug-in modules in one standard 
frame. 

The aural exciter circuitry uses an FM 
oscillator in an AFC feedback loop fol­
lowed by a buffer amplifier, doubler and 
two amplifiers to reach the 5-watt output 
level at carrier frequ ency. The center fre­
quency of the oscillator is accurately main­
tained by a reference frequency that is 150 
kHz above the FM oscillator. A DC error 
voltage tha t represents the difference be­
tween the center frequency and the ref­
erence corrects for any oscillator drift. 

The visual exciter circuitry consists of 
a temperature-controlled visual oscillator 
followed by a doubl er and two amplifiers 
to reach the 5-watt output level at carrier 
frequency. 

http://www.SteamPoweredRadio.Com
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I L ____ .J 

1ST VISUAL 
A

0

MPLIFIER 
70 34 

+150 +700 

+250 

t-50 +2000 

1ST AURAL 
AMPLIFIER 

4CX300A 

·HO 

2ND VISUAL 
AMPLIFIER 

4CX300A 

-50 +2000 

0 TO ♦ 250 
0 TO +700 

·50 +1500 

AURAL 
POWER 

AMPLIFIER 
4CX5000A 

VISUAL 
REFLECTOMETER 

UL5 

VISUAL MOD 
AMPLIFIER 

4CX5000A 

·♦ 700 
REG . 

+6500 

-90 

VISUAL PA 
REG. BIAS 

SUPPLY 
2-6336-A•S 

l-6SH7 
I ·OA3 2 ·003'5 

AURAL PA 
MON I TORINO 

UNIT 
2-6AL5'S 

1-2021 

-50 

VISUAL 
PA 

1165-A 

VISUAL PA 
MONITORING 

2-UL5'S 
1-2021 

-,o +6500 

I I 
+100 

TO HARMONIC FILTER 
AND VSBF OR 
FILTE RPLEXEII 

TO HARMONIC FILTER AND 
DIPLEXER OR FILTE APLEXER 

+eoo ♦ 250 0 TO ♦ 250 +350 -50 

LOW VOLTAGE 
SUPPLY 
SILICON 

LOW VOLTAGE 
REGULATOR 
Ml· 27469 
3-6AS7'5 
2·5651 'S 
1-6SL7 

·1000 

·575 

MOOU LA TOR 
!I BIAS 

SUPPLY 
SI L I CON 

-50 
+2000 • 

INTERMEDIATE 
HIOH VOLTAGE 

SUPPLY 
SILICON 

HIOH 
VOLTAGE 
SUPPL\' 
SILICON 

+6500 

-

Simplified block diagram of TT-12ELS VHF TV Transmitter. 

FMO MODULE ------------

A/2 Z ( 

I 
I ____________ _J 

FCV/2 

AURAL RF AMR MODULE --------

METER PANEL MODULE r-------, 
I I 
I I L ______ _J 

AURAL 
OUTPUT 

VISUAL 
OUTPUT 

POWE~UPPLY MODULE 
r- ----7 +135VDC 

f I t 15 V DC 

I I =~~~gg 
L - - -c-:::c~IPUT 

Solid-State 5-Watt Exciter Block Diagram 

Solid-State Video Input 
and Processing Amplifiers 

A new feature of the proven "E" line 
of transmitters is the use of two solid-state 
video modules consisting of a video-input 
module and a video-processing module. 

Video Input Module 
The input module, utilizing NPN-, 

PNP-, and FET-type transistors, provides 
a high impedance input to insure a loop­
through arrangement in the video-input 
circuit. 

The input module generates a negative 
(-) clamp signal for the video amplifier 
and a positive \ +) clamp signal for the 
video processing module which follows 
it in the video path. The input mod­
ule operates with a nominal input level of 
one volt (peak-to-peak) video. A differ­
ential input circuit is provided to suppress 
as much as eight volts of common-mode 
signal appearing at the input due to a 
difference in potential between power-line 
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neutrals at the opposite ends of the video 
line. The video is amplified in the first 
transistor, stage and fed to a video gain 
control located in the video processing 
module. Another output from that ampli­
fier feeds a sync amplifier which is fol­
lowed by a sync separator and a clamp­
pulse generator. The resulting positive 
( +) clamp pulse is applied to the video 
processing module clamp circuit. When 
the clamp circuit in the video processor 
is unnecessary, this signal is short-circuited 
to ground to' make the sync amplifier in­
operative. 

Video Processing Modules 
The video processing modules include a 

motor-driven video-gain and a sync-gain 
control, a video amplifier, differential­
phase and gain-correction circuits, a 
clamp circuit and an output impedance­
matching amplifier. 

The video input signal, after passing 
through the video gain control, is fed to 
an amplifier with a gain of approximately 
4.5. A positive clamp pulse ( +) from the 
video input module is applied to the 
clamp amplifier. When the clamp switch 
is in the "on" position, d-c information 
is restored to the video signal. Output 
from the video amplifier is fed to a differ­
ential phase circuit using four gated ca­
pacitors and one voltage-variable capaci­
tor ( Varicap). Approximately ±2 degrees 
of correction is avai lable from each gated 
capacitor and +8 degrees of phase cor­
rection is available from the V aricap ca­
pacitor. The four diodes, associated with 
the four gated capacitors, may· be easily 
reversed to provide positive ( +) or nega­
tive (-) correction. 

The output of this stage feeds a differ­
ential amplifier. Four diodes are gated by 
transistors to provide an increase in gain 
of the differential amplifier. The level at 
which gating takes place is determined by 
front-panel differential gain controls. Cor­
rection of up to 11 dB is possible. The 
ouput of the video processing amplifier 
feeds the visual modulator. 

Video Modulator 
The video modulator further processes 

the video signal and amplifies it to an out­
put of approximately 200 volts, peak to 
peak, for full modulation of the 4CX5000A 
modulated amplifier. A linearity ( differ­
ential gain ) amplifier is also included as 
part of the modulator. Its action is simi­
lar to that described in the processing 
amplifier. The modulator uses conven­
tional video circuitry to the output stage. 
The modulator output stage functions as 
a shunt-regulated cathode-follower. Three 
Type 6146 tubes are connected in a cir-

Rear view of 12½ kW Visua l RF Amplifier showing 
visual bias supply and filament control circuits. 
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ACCESSORIES 
R.F. Load and Wattmeter ..... M 1-561739 

100% Spare Tubes ................ . . ............. ES-34295-B 

Minimum Spare Tubes ....... ..................... . . ...... ES-34214-8 

Controle Console Type TTC-58 .... ES-561900 

Sideband Response Ana lyzer, 
Type BW-5Cl ..... . ............................... M I-34000-Cl 

Sync and Blank ing Adder ................................... ES-597267-B 

Sideband Demodulator, Type BW-4Cl ................ Ml -34048-C 

Enve lope Delay Measur ing Set 
Type BW-BA ................ . ............................ Ml-34063 

Solid-Sta te Phase Equalizers, 
Type TTS-1 ............................... ................................. ES-560651 

Precise Frequency Cont ro l, 
Type TFC-18 .......................................................... ES-560242 

Spare Aural Reference Oscil lator .................... Ml -560539-CH 

Spare Vi sua l Osc i llator ............................................ Ml-560540-CH 

TT-12ELS Vi sual RF Amplif ier showing 
easy access ibility of 6166A t ube socket. 

cuit similar to a conventional cathode 
follower, except that the cathode resistor 
is replaced by four Type 6146 tubes op­
erating in parallel. The grids of these 
four tubes are fed with a signal from the 
plate load of the cathode follower tubes. 

The circuit is essentially a feedback 
amplifier of high efficiency capable of 
video modulating the five-kilowatt am­
plifier with a video signal of approxi­
mately 200 volts, peak-to-peak. 

RF Circu its 
The RF circuits employ a chain of 

multipliers and amplifiers. In the vis­
ual chain a 7034 tube operates as the 
first visual amplifier, driving a 4CX300A 
amplifier which in turn drives a Type 
4CX5000A grid modu lated power ampli­
fier. Excitation control for the visual 
transmitter is accomplished by varying 
the screen voltage on the 4CX300A stage. 
The aural chain consists of a 4CX300J\ 
amplifier followed by a Type 4CX5000A 
class "C" power amplifier. Power output 
of the aural transmitter is adjusted by 
varying the screen voltage on the 
4CX5000A stage. Both these controls arc 
operated by motors and therefore can be 
adjusted from a remote position. 

The visual linear amplifier following 

the modu lated stage employs a 6166-A 
tetrode in a grounded-grid, grounded­
screen circuit. Circuit design is simplified, 
since the grid and screen may be by­
passed to a common ground plane . Input 
and output circuits are then constructed 
on opposite sides of the ground plane. DC 
is used for filaments of the 6166-A to re­
duce hum modulation to a level well be­
low the usual requirement. 

Power and Control Equipment 
Wherever possible in this transmitter, 

the same DC power supplies were used 
for both the visual and aural amplifiers. 
This greatly reduces the number of com­
ponents in the transmitter. Power supplies, 
all using silicon diodes, are located on 
the rectifier panels at the rear of the en­
closure. An 800-volt supply furnishes all 
screen voltages as well as the 7034 plate 
voltage. The intermediate voltage supply 
has 2000-volt output for the 4CX300A 
plates. The high-voltage supply uses sili ­
con diodes. This supply provides 6500 
volts for the plates of the Type 6166-A 
power tube and the 4CX5000 visual mod­
ulator amplifier. 

High-voltage switching allows indepen­
dent operation of visual and aural fina l 

amplifier as well as cut back of the visual 
modulated amplifier. All voltages for the 
visual modulator are furnished by the re­
maining supplies. One has an output of 
+350 volts, and the other has several 
outputs, all negative with respect to 
ground, which supply the high-level video 
stages as well as bias for the modulator 
and RF stages. 

A single integrated control circuit is 
provided for both the visual and aural 
transmitters. The blower, filaments, and 
each rectifier is protected by thermal 
overloads which can be adjusted to reset 
automatically. In addition, a main line 
breaker and an auxiliary breaker are pro­
vided. Each incorporates magnetic trips. 
All rectifiers and RF stages following the 
exciter are protected by instantaneous 
overload relays which automatically re­
cycle twice. If the fault continues on the 
third try the overload circuit wi ll remain 
tripped until reset. Overload indicator 
lights arc provided for each circuit. These 
lights have a separate reset and will re­
main on after the first overload thus pro­
viding a record of the circuit giving trou­
ble even though it may be intermittent. 

The equipment includes an automatic 
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line voltage regulator which provides a 
stable line voltage to the filam ent prima­
ri es, the exciter, the modul a tor, and the 
low voltage power supply. Automatic reg­
ulators capable of handling the complete 
transmitter are avai lable as optional 
items. 

Special Protective Circuits 
Included as part of the TT- l 2ELS is a 

monitoring unit for connecting in the out­
put transmission line of the vi sual ampli­
fi er. This unit contains two 6AL5 d iode 
detectors as reflectometers. The transmis­
sion line probes are install ed so as to give 

TO 

an indi ca tion of the amount of power or 
refl ected power. A meter on the front 
panel ca n be switched between the two 
diod e circuits. Power output is read in 
percent peak power whi ch can be cali­
brated to read l 00 percent for ra ted pow­
er. The standing-wave ratio is read 
directly on a spec ially calibra ted scale. 
In the monitoring un it a Type 2D21 thy­
ratron tube operates in conjunction with 
a relay to remove the high voltage plate 
power from the TT-l 2ELS when the SWR 
exceeds a predrtcrmined valu e. 

A si ngle unit reflectometer is provided 

• 
"' CX) 

POWER • 
SOURCE'---

for the aural amplifi er. This norm ally is 
conn ected to read power output. Standing 
wave ra tio can be measured by manually 
rotating the reflectometer head. 

Vestigial Sideband Filter 
(FCC Specifications) 

The Vestigial Sideband Filter is fur­
nished completely assembled and adjusted 
for any one of the low band VHF tel e­
vision channels. The fi lter is an integral 
unit designed for floor, ceiling, or wal I 
mounting near the visual transm itter so 
that the input transmission line is .-is short 
as possible. 

TRAN SMITTE~ 
TT -12EL S 

0 
0 
'0,---- - 57.!. ___ ___ - -----112.!. - !---------~ 

2 31 3 2 . ...3... 

L ,-1 o- - ts 30-t..- ~ 

227 ~ - ' ~ 
' ' 

' 

r 
TTC - 58 - CONSOLE 

INPUT 6 MONITORING EQUIPMENT RAC ~ 

i--------------200 ~· ---------------
FLOOR PLAN 

(Not certified for construction use. 
Please request installation drawing.) 
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Performance 
Type of Emission: 

Visual 
Aural 

Frequency Range 
Rated Power Output: 

Visual .... . 
Aural ............ . 

RF Output Impedance 
Input Impedance: 

Visual ... . 
Aural .... . 

l.nput Level: 
.' Vi sual .......................... . 

Aural (for ±25 kHz dev.) 
Amplitude vs. Frequency 

................ .. AS 
. .F3 

.............. Ch 2-6 

. ..... .12.5 kW 1 

....... .2.75 kW 
...... .50 / 51.5 ohms 

. ......... .75 ohms 
. ... 600/ 150 ohms 

. .... ............. 1.0 volts p-p min . 
................ .+10 ±2 dBm 

Response, Aural ...... . ........... ± 1 dB, 50 Hz to 15kHz, 
of 50 µsec or 75µsec pre-emphasis response curve 

Visua I Sideband Response: 
At Carrie r + o.s MHz to 2.1 MHz ................... .+0.5, - 1.0 dB2 
At Carrier + 3.58 MHz .. ...... ... . ..... .+0.5, - 1.0 dB2 
Between +2.1 MHz to 4.18 MHz with 

respect to 3.58 M H Hz response 
At Carri er - 0.5 MHz 

Variation in Frequency Response 
with Brightness4 .................. . 

Carrier Frequency Sta bi I ityri , 
Visual 
Aural 

Modulation Capability: 
Visual .... 
Aural 

Audio Frequency Di stortion 

FM Noise (below ±25 kHz deviation) .... 
AM Noise r.m.s.: 

... .+0.5, - 1.0 dB~ 
..... .. .+0.5, - 1.0 dB2 

. .... ±1.0 dB 

..... ± 250 Hz 
........... ± 250 Hz 

. .. ... ........ .10% 
....... ±50 kHz 

....... .. 0.5% max.o 
(50-15,000 Hz) 

. ...... - 60 dB 

Visual ................. . ..-50 dB (below sync level) 
Aural ........... .... .... . 

Amplitude Variat ion over 
one picture frame 

Regulation of Output 
Subcarrier Amplitude·~ 
Subcarrier Phase vs. Brightnessn 

(d iff. phase) 
Linearity (diff. gain)tO ... 
Linearity (Low Frequency) 
Envelope Delay vs. Frequency11 : 

0.2 to 2.0 MHz 
at 3.58 MHz 
at 4.18 MHz ................ . 

Harmonic and 
K Factorl~: 

2T ... . 
20T ................ . 

Spurious Radiation 1 ~ 

. .. ........... - 50 dB 

....... Less than 4%7 
....... .......... 4% 

..... 0.7 dB 

.. ........ +3 0 
..0.7 dB 

........ 1.0 dB 

......... ±60 ns 
.. ± 30 ns 

. .... ±60 ns 
.-60 dB 

············2% 
·········•··············· ····3% 

Ordering Information 

Communications Systems Division 

Electrical 
AC Line Input ... .. .... 208 /240 vo lts, 3 phase, 50 / 60 Hz 

(power consumption given below), and 115 volts single 
phase 50 /60 Hz (100 watts) 

Slow Line Variation 

Rapid Line Variat ions 

Regulation ............. . 

Power Consumption 

..... ±5% max. 

... .. ..... ...... ±3% max. 

.. .3% max. 

(at 12.5 kW oeak vi sual, & 2.75 kW aural output): 
Average Picture ............. 28 kW 

Black Pi cture ................. . .......................... ............ 43 kW 

Power Factor (approx.) .... .. .. .... ................ ..... ... . ............. 90% 

Mechanical 
Overall Length (front line cabinets) ............... .116" (2947 mm) 

Overall Height (cabinets) ....................................... 84" (2134 mm) 

Depth (front line cabinets) 

Overall Depth . 

Weight ............... .. . . 

............ 20" (508 mm) 

. .... .... .78¾" (2000 mm) 

. ............. 8000 lbs (3600 kg) approx. 

Finish ..... Two-tone blue, brushed aluminum trim 

Environmental 
Maximum Altitude ···············•--· .................. .7,500 feet (2286 m) 

Ambient Temperature ................................ .. ............ ...... 0°C to 45°C 

1 Measured at output of sideband filter or filterplexer. 

:.! With respect to response at carrier plus 200 kHz, as measured by the 
BW-5 sideband response analyzer at transmitter mid-characteristic. 

:1 Measured at output of VSBF . Add - 0.75 dB at + 4.18 MHz if fllterplexer 
or notch d iplexer is employed. 

4 Measured at 65% and 25% of sync peak level with respect to response 
at transmitter mid -characteristic . 

:i Maximum variation without circuit adjustment over a period of 30 days 
and over an am bie nt temperature range of 0 ° C to 45 ° C under normal 
operating conditions. 

fi Including harmonics up to 30 kHz and measured with standard de­
emphasis network . 

7 Measured at blanking level. 
8 Maximum departure from the theoretical when reproducing saturated 

primary colors and their complements at 75% amplitude. 

!) Maximum phase difference wi th respect to burst, measured after the 
VSBF, for any brightness level between 75% and 15% of the sync peak 
using 10% {peak-to-peak) modulation w ith proc. amplifier. 

1 o Maximum variation in the amplitude of a 3.58 MHz sine wave modulating 
signal as the brightness level is varied between 75% and 15% of sync 
peak. The gain shall be adjusted for 10% (peak-to-peak) modulation of 
the 3.58 MHz signa l when the brightness is at pedestal level. This is 
equivalent to 5% (peak-to-peak) modulation as indc iated by a conve n­
tional diode demodulator connected afte r the VSBF with proc. amplifier. 

11 Maximum departure from standard curve using TTS-lA . The tol era nces 
vary linearly between 2.1 and 3.5B MHz and between 3.58 and 4.1B MHz 
as measured with Type BW-8 Enve lope Delay Instrument. 

1 ~ Ratio of any single harmonic or spurious frequency to peak visual power. 

1 :{ Measured at 50% peak modulation to minimize demodulator di stortion 
and wi th Type TTS-1 in use. 

TT-12ELS TV Transmitter, 12.5 kW visual, 2.75 
kW aural with tubes, low pass, harmonic 
and sideband filters complete. For 208/240 
Volt, 3 phase, 50/ 60 Hz input......................... ES-560266 

TT-12ELS TV Transmitter, 12.5 kW visual, 2.75 
kW aural with tubes. For 380/ 415 Volt, 3 
phase, 50 Hz input. (Output power and re­
quired filters to be determined in accord-
ance with required operating standards) .... Specify CCIR or 

other operating 
standards 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 non Broadcast 
Systems 
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non catalog B.4026 

I 25 kW VHF Transmitter, Type TT-25ELS 
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• Solid state exciter • Solid state proc amplifier • Economical installation 

• Low Profile styling • Superior reliability through diplexed circuitry 
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The RCA Type TT-25ELS- is an oustancl­
ing TV transmitter designed for color and for 
new ease of operation-manual or remote. 
This low band ch 2-6 (47-88 MHz) VHF trans­
mitter when used with one of the current 
VHF antennas provides maximum allowable 
effective radiated power. Peak visual power 
output is a full 25 kW (22.5 kW CCIR) and 
aural power capabi lity of 7 kW. 

Improved color picture quality is achieved 
largely through the simple, straight-forward 
circuits of proven performance; reliable long­
life PA tubes, the solid-state rectifiers and 
stable air-cooling system. Color performance 
has been enhanced by linearity correction 
circuits built into the modulator and a new 
solid-state video processing amplifier. The 
paralleled PA system assures superior relia­
bility through its diplexed circuitry. 

The TT-25ELS is designed for reliabili­
ty and ease of operation. Black face 
meters on new lift-up meter panels are 
angled for easy viewing. Indicator lamps 
on meter panels, and illuminated 
switches, added indicator circuits, dual 
purpose metering switches and air pres­
sure meter gauges are other refinements 
in the transmitter providing easier man­
ual and tighter remote control. 

An Economical Transmitter 
The TT-25ELS circuits employ the 

latest design features that spell economy 
in operation. Highlighted features include 
air-cooled tubes such as the 6166-A for 
long life and reliability. Single ended RF 
circuits reduce the number of necessary 
tubes and circuit components. Extensive 
overload protection with indicating lights 
aid in quick location of faulty circuits. 
The TT-25ELS is designed for up to 
7-kW aural power output. This makes it 
possible to reduce the tube complement 
and physical size of the transmitter. 

Building-Block Construction 
The transmitter is housed in compact 

in-line cabinets that can be broken down 
for shipping into racks and panels of 
varying size for easy handling. These 
cabinets from left to right house the 
25kW Control unit, the 6-kW Driver 
unit, the 25-kW Amplifier unit, and the 
auxiliary control unit. A single access 

door on the left end of the transmitter 
provides access to the rear of the control 
and RF racks as well as the rectifiers and 
components mounted on the rear wall of 
the enclosure. All heavy units such as the 
plate transformers and large reactors are 
mounted on a base on the floor. Since all 
operating controls and important adjust­
ments are brought out to the front of the 
transmitter, it should not be necessary to 
enter the enclosure while power is on . 

Minimum Floor Space 
Reduction of required floor space is 

effected by the walk-in enclosure design 
of the TT-25ELS. This type of construc­
tion eliminates the need for external ac­
cess space at the rear of the enclosure. 
The enclosure may be placed directly 
against a wall or even in a corner of the 
room if an air intake opening is provided. 
Access to all components of the transmit­
ter is possible from within the enclosure. 
The modulator and exciter may be serv­
iced by tilting the chassis forward, with­
out removal from the cabinet. 

Solid-State 5-Watt Exciter 
The 5-watt aural/visual exciter, its 

power supply and metering circuits consist 
of seven plug-in modules in one standard 
frame . 

The aural exciter circuitry uses an FM 
oscillator in an AFC feedback loop fol­
lowed by a buffer amplifier, doubler and 

two amplifiers to reach the 5-watt output 
level at carrier frequency. The center fre­
quency of the oscillator is accurately main­
tained by a reference frequency that is 150 
kHz above the FM oscillator. A DC error 
voltage that represents the difference be­
tween the center frequency and the ref­
erence corrects for any oscillator drift. 

The visual exciter circuitry consists of 
a temperature-controlled visual oscillator 
followed by a doubler and two amplifiers 
to reach the 5-watt output level at carrier 
frequency. 

Sol id-State Video Input 
and Processing Amplifiers 

A new feature of the proven "E" line 
of transmitter is the use of two solid-state 
video modules consisting of a video-input 
module and a video-processing module. 

Video Input Module 
The input module, utilizing NPN-, 

PNP-, and FET-type transistors, provides 
a high impedance input to insure a loop­
through arrangement in the video-input 
circuit. 

The input module generates a negative 
(- ) clamp signal for the video amplifier 
and a positive ( +) clamp signal for the 
video processing module which follows it 
in the video path. The input module op­
erates with a nominal input level of one 
volt (peak-to-peak) video. /\ diffcrrntial 
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I FCA/2 + 150KHZ I 
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FCV/2 

input circuit is provided to suppress as 
much as eight volts of co mmon-mode sig­
nal appearing at the input due to a differ­
ence in potentia l betwePn power-lin e 
neutra ls a t the opposite ends of th e vid eo 
line. The video is amplifi ed in the fi rst 

tr; nsistor stage and fed to a vid eo ga in 
control loca ted in the video processing 
modul e. Another output from that am­
plifi er feeds a syn c amplifi er which is fo l­

lowed by a sync separa tor and a clamp­
pulse genera tor. The resul t ing positive 
( + ) clam p pulse is a ppli ed to the video 
processing modul e clamp circuit. ,!\'hen 
the clamp circuit in the vi deo processor 
is unnecessa ry, thi s signal is short-circuited 
to ground to make th e sync ampli fie r 
inopera tive. 

Solid-State 5-Watt Exc iter Block Diagram. 

Video Processing Modules 
The video processing modulrs include 

a motor-driven video-ga in and a sync-ga in 
control , a video amplifi er, differenti al­
phase and ga in-co rrecti on circuits, a 
cl amp circuit and an output impedance­
ma tching a mplifi f'r. 

The video input signal, after passing 
through the vid eo gain contro l, is fed to 
an amplifier with a gain of approximately 
4.5. A positi ve clamp pul se ( + ) from the 
video inpu t modul e is a ppli ed to the 
clamp amplifier. When the clamp switch 
is in th e "on" position, d-c informat ion is 
restored to the video signal. Output from 
the video amplifier is fed to a differenti al 
phase circu it using four ga ted ca pac itors 
and one voltage-variabl e ca pacitor ( Vari-

L _____ _J 

POWER SUPPLY MODULE 
r - - - - - - 1 + 135V DC 
I I -t 15V DC 

I I - 15V DC 
- 28V DC 

L---.---' 
L_ AC INPUT 

ca/1). Approximately ± 2 degrees of cor­
rection is ava il able from eac h gatPd capa­
citor and +8 degrees of phase correc ti on 
is availabl e fro m the V arica/1 ca pacitor. 

The four diodes, associated with the 
four gated ca pacitors, may be easily re­

versed to provide positive ( + ) or nega­

tive (-) correction . 

The output of this stage feeds a differ­

enti al amplifier. Four diod es are ga ted by 
t ransistors to provide an increase in gai n 
of the differenti al amplifier. The level at 
whi ch ga ting takes place is determined by 
front-panel d ifferenti al gain control s. Cor­

rec ti on of u p to 11 dB is possibl e. The 
output of the video processing a mplifier 
feeds the visual modula tor. 
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Select Features 

BUILT-IN LINEARITY CIRCUITS for improved 
color performance are feature of TT-25ELS 
Modulator Unit. 

COMPLETE ACCESS and 
straight forward construc­
tion as reflected in the 
Visual (left), Aural (right) 
RF driver ur:iit of the 
TT-25ELS Transmitter. 

.. . "' 

Entirely solid-state, the aural and video ex­
citer are contained in three subassemblies 
comprising seven plug-in modules, including 
the power supply module. Three additional 
modules comprise the video input and pro­
cessing amplifier and their power supply. 
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SUPERIOR RELIABILITY is assured by paralleled PA system of the TT-25ELS. 
Shown above is the visual RF amplifier with its diplexed PA tube socket cavities. 

B.4026-7 
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Rear view of the TT-25ELS VHF Transmitter showing from left to right the auxiliary control , diplexed 25 kW power ampli­
fiers, 6 kW driver and transmitter control cabinets. Note the compact vertical construction which is completely acces­
sible from the walk-in transmitter enclosure. 

Video Modulator 
The vid eo m odul a tor furth er processf's 

the video signa l and a mplifi es it to an out­
put of a pprox imately 200 volts, p<'ak 
to peak, for full m odula ti on of th r 
4CX5000/\ moclulatecl a m plifier. A lin ea r­
ity ( cliffr rcnti a l ga in ) a mplifi er is a lso 
inclucl f' cl as pa rt o f the m odul a tor. Its 
ac tion is sim il a r to th a t cl rsnibccl in th e 
procf'ssing a mp lifier. The modulator us<'s 
conventi ona l video circuitry to th e output 
stage. The modu lator outpu t stage fun c­
ti ons as a shunt-regul a ted ca thoclc- fo l­
lower. Three T ype 6 146 tubes a rc con­
nec ted in a c ircuit simil a r to a com ·cn-

ti ona l ca thoclr foll ower , except tha t the 
ca thod e res isto r is replaced by four T ype 
6 1 +6 tubes o pera t ing in para ll el. The 
grids o f these four tubes a rf' feel with a 
signa l fro m th f' pl a te load o f th e cathod e 
foll ower tubes. 

The c ircui t is essenti a lly a feedback 
a mpl ifi er o f high effi c iency ca pabl e of 
video mod ul a ting the fi vc-kil 0\1·att a m­
p lifier with a vid eo signa l o f ;i pproxi­
m;i tely 200 rn lts, peak-to-pea k. 

RF Circuits 
The R F ci rrnits empl oy a cha in o f 

111 11ltiplie rs ;m d ;1 111plifiers. In th f' \ ·is11 ;1 ] 

cha in a 703+ tube operatf'S as the first 
\·isua l amplifi f' r, dri ving a 4CX 300/\ am­
plifi f' r whi ch in turn dri ves a type 4CX-
5000A grid moclul a tecl po\\·f' r ;i mpli fi er. 
The output o f th e modul a ted a mplifi er 
i., equall y cliv icl ecl by a power-splitting 
coax coupkr to clri\·e t\\·o J 2.5 -kW lin ea r 
a mplifi ers. The outputs of tl1f'se two am­
plifi f' rs a rc then co mbin ed in a co;ix 
coupler to ]Jro\·icl c 25-kW (22 .5-kW 
CCIR ) of peak visua l power. Excitation 
cont ro l for the \·isu;i l transmitter is ;ic­
co mpli shecl by \ ·.1 rying the sc1Ten voltage 
on the 4CX 300/\ st;igf' . The aurJ I chai n 
consists o f a 4CX 300/\ amplifi er fo ll owccl 
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by a type 4CX5000A class "C' power am­
plifier. Power ou tput of the aural trans­
mitter is adjusted by varying the screen 
voltage on the 4CX5000A stage. Both 
these contro ls a re operated by motors 
and therefore can be adjusted from a re­
mote position. 

The visual linear amplifiers following 
the modulated stage each employ a 6 I 66-
A tetrode in a ground ed-grid, grounded­
screen circui t. Circuit d esign is simplified, 
since the grid and screen may be by-passed 
to a common ground plane. Input and 
output circuits are then constructed on 
opposite sides of the ground plane. DC 
is used for filaments of the 6 I 66-A to re­
duce hum modulation to a level well 
below the usua l requirement. 

Power and Control Equipment 
Wherever possibl e in thi s tran smitter, 

the same D C power supplies were used 
for both the visual and aural amplifiers. 
This greatly reduces the number of com­
ponents in the transmitter. The supplies, 
all using silicon diodes, a re located on the 
rectifier panels at the rear of the enclosure. 
An 800-volt supply furnishes all scree·n 
voltages as well as the 7034 plate voltage. 
The intermediate voltage supply has a 
2000-volt output for the 4CX300A plates. 
The high-voltage supply uses si li con 
di odP.s. Thi s supply provides 6500 volts 
for the plates of the two T ype 6166-A 
power tubes and the two 4CX5000A."High­
voltagc swi tching allows independent op­
era tion of visual and aural final ampli­
fiers. In addi tion, this feature permits re­
moval of pla te voltage from either visual 
amplifier in the event of tube failure 
which ,results in a minimum of lost a ir 
tim e. All voltages for the visual modul a­
tor are furnish ed by the remaining sup­
pli es. One has an output of +350 volts, 
and the other has several outputs, all 
negative with respect to ground, which 
suppl y the high-level video stages as well 
as bias for the modula tor and RF stages. 

Overload Protection 
A single integrated control circu it is 

provided for both the visual and aural 
transmitters. The blower, filaments, and 
each rectifier is protected by thermal 
ove:rloads which can be adjusted to reset 
automati cally. In addition, a main line 
breaker and an auxiliary breaker are pro­
vided. Each incorporates magnetic trips. 
All rectifiers and RF stages following the 
exciter are protected by instantaneous 
overl oad relays which automatically re­
cycle twice. If the fault continues on the 
third try the overload circuit will remain 
tripped until reset. Overload indicator 
lights are provided for each circuit. 

These lights have a S<'parate reset and 
will remain on a fter the first overload 
thus providing a record of the ci rcuit 
giving troubl e even though it may be in­
termittent. 

Voltage Regulator 
The equipm ent includes an automatic 

line voltage regul a tor whi ch provides a 
stable line voltage to the filament pri­
maries, the exciter, the modulator, and 
the low voltage power supply. Automatic 
regulators capable of handling the com­
plete transm itter ar<' avai lable as optional 
items. 

Special Protective Circuits 
Included as part of the TT-25ELS is a 

monitoring unit for connecting in the 
output transmiss ion line of the visual and 
aural amplifiers. Each unit contains two 
6AL5 diode detectors as rcfl ectometers. 
The transmission line probes arc installed 
so as to give an indi ca tion of the amount 

of power or refl ected power. A meter on 
the front panel can be switched between 
the two diode circuits. Power output is 
read in percent peak power which can be 
calibrated to read 100 percent for rated 
power. The standing-wave ratio is read 
directly on a specially calibrated scale. 
In the monitoring unit a type 2D 21 thy­
ratron tube opera tes in conjunction with 
a relay to remove the high voltage plate 
power from the TT-25ELS when the SWR 
exceeds a predetermined value. 

Vestigial Sideband Filter 
(FCC Specifications) 

The Vestigial Sideband Filter is fur­
nished completely assembled and adjusted 
for any one of the low band VHF tele­
vision channels. The filter is an integral 
unit designed for floor , ceiling, or wall 
mounting nea r the visual transmitter so 
that the input transmission line is as short 
as possible. 

RCA Type 6166-A Ceramic Power Tube which serves as 
a long-li fe class " B" linear power amplifier in the 
RCA TT-25ELS Transmitter. 

B.4026-9 
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PEAK VISUAL POWER OUTPUT-KILOWATTS 

ACCESSORIES 

R.F. Load and Wattmeter (25 kW) ........ .......... ............. .. ................. M I-19267-L/ H 

100% Spare Tubes ... .... ........... ............... ......... ....... ...................... ......... ES-34292-8 

Minimum Spare Tubes ........... .... ........................... .. .... .. .. .. .................. ES-34214-8 

Control Console Type TTC-58 ...................................... ...................... ES-561900 

Sideband Response Analyzer, Type BW-5Cl ... .................... ......... M I-34000-Cl 

Sync and Blanking Adder ........................................................... ..... ES-597267-8 

Sideband Demodulator, Type BW-4Cl ...... .... .................... .............. Ml-34048-C 

Envelope Delay Measuring Set, Type BW-8A ................................ Ml-34063 

Solid State Phase Equalizers, Type TTS-1 ....... ..... .. ............... ....... ES-560651 

Precise Frequency Control, Type TFC-18 .................................... ES-560242 

Spare Aural Reference Oscillator ............ .................................. ..... Ml-560539-CH 

Spare Visual Oscillator ................................................. .................. Ml-560540-CH 
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(Not cert ified for construction use. 
Please request installat ion drawing .) 

Typ ical Floor Plan of the TT-25ELS Transmitter. 

B.4026-11 
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Specifications 
Performance 
Type of Em ission: 

Visual .. .................. ........ ..... . 
Aural ·········-•················· ·· 

Frequency Range 
Rated Power Output : 

. ........ AS 
.. F3 

.... ... Ch 2-6 

Visua l ........... .......... ............ .. 25 kW1 

Aural .............. . 
RF Output Impedance 
Input Impedance: 

Vi sual 
Aural 

Input Leve l: 
Visual ............ . 
Aural (fo r ±25 kHz dev.) 

Amplitude vs. Frequency Response: 

·············· ····..7.0 kW1 

.. 50/ 51.5 ohms 

......... .75 ohms 
.600/ 150 ohms 

. ..... 1.0 vo lts p-p min. 
.+10 ± 2 dBm 

Au ral ............ . ......... ± 1 dB, 50 Hz to 15 kHz, 
of 50 µsec or 75 µsec pre-emphasis response curve 

Visua l Si deband Response: 
At Carri er + 0.5 MHz to 2.1 MHz ........... .+0.5, - 1.0 dB2 
At Ca rr ier + 3.58 MHz .................. ......... .+0.5, - 1.0 dB2 

Between + 2.1 MHz to 4.18 MHz wi th 
respect to 3.58 MHz response 

At Carri er - 0.5 MHz 
Variat ion in Frequency Response 

........ + 0.5, - 1.0 dB:1 
.... .+0.5, - 1.0 dB2 

wi th Bri ghtness4 .... . ............. .. . . .... ± 1.0 dB 

.. . ± 250 Hz 
Carri er Frequency Stability:;: 

Visual 
Aural 

Mad u lat ion Capa bi lity: 
Visual 
Aural 

Aud io Frequency Distorti on 

FM Noise (below ±25 kHz dev iati on) 
AM Noise r. m.s.: 

........ ±250 Hz 

················10% 
....... ± 50 kH z 

.... 0.5% max.G 
(50-15,000 Hz) 

................ - 60 dB 

Visua l 
Aural 

... .................... .. .... - 50 dB (below sync leve l) 
.......... .. - 50 dB 

Amp I it ude Variati on over 
one picture frame ..... 

Regulati on of Output 
Subca rri er Ampl itudeR 
Subcarrier Phase vs. Brightnessn 

(diff. phase) ... 
Linea rity (d iff. ga in) lO ................... . 
Linearity (Low Frequency) ...... . 
Enve lope Delay vs. Frequencyti: 

0.2 to 2.0 MHz 
at 3.58 MHz 
at 4.18 MHz 

Harmoni c 
K Factor: 

2T . 
20T 

and Spuri ous Radiati ont 2 

. Less than 4%; 

. .. ·· ······ .4% 
0.7 dB 

·······± 30 
.......... ........ 0.7 dB 

.......... 1.0 dB 

.± 60 ns 
........... ± 30 ns 

.± 60 ns 
..... - 60 dB 

············ ···· ···· ··2% 
····••·············3% 

Electrical 
AC Line Input ... . ...... 208 / 240 vo lts, 3 phase, 50 / 60 Hz 

(power consumption given below), and 115 vol ts single 
phase 50/ 60 Hz (100 watts) 

Slow Line Variati ons 

Rap id Line Variat ions 

Regulation 

Power Consumption 

.. ±5% max. 

.... ±3% max. 

... .. 3% max. 

(at 25 kW peak visual , & 7.0 kW aural output): 
Ave rage picture (see curve) 
Black Picture (see curve) 

Power Factor (approx.) 

Mechanical 
Overall Length (front line cabinets) 

Overal l Height (cabinets) .... 

...... .46 kW 
.... 65 kW 

. ... 90% 

....... 136¼" (3461 mm) 

...... .. 84" (2134 mm) 

Depth (front li ne cabinets only) ........................ 20" (508 mm) 

Overa 11 Depth ... . ... ......... .79½" (2020 mm) 

Weight (approx.) ............ 9000 lbs. (4082 kg) 

Finish .... ... Two-tone blue, brushed alum inum tr im 

Environmental 
Maximum Altitude 

Ambient Temperature . 

.. .. . .7,500 feet (2286 ml 

...... . - 20°C to 45 °C 

I Measured at output o f sideband filter or fllterplexer. 

:! With respec t to response at carrier p lus 200 kHz, as measured bv the 
BW-5 sideband response ana lyzer at transm it ter mid-cha racter istic. 

:1 Measured a t output of VSB F. Add - 0.75 dB at +4. 18 MHz if filterplexer 
or notch diplexer is employed. 

-I Measured at 65% and 25% of sync peak level with respect to response 
a t transmi tte r mid-cha racte r is ti c . 

;--, Maximum va riation without ci rcuit adjustment over a period of 30 days 
and over an ambient temperature range of 0 ° C to 45 ° C . 

ii Including harmonics up to 30 kHz and measured with standard de­
emphasis network . 

7 Measured at b lanking leve l. 
~ Maximum departure from the theoretical when reproduc ing saturated 

primary colors and thei r complements at 75% amplitude . 

n Maximum phase difference with respect to burst measured after the 
VS BF, for any brightness leve l betwee n 75% and 15% of the sync peak 
using 10% (peak•to•peak) modulation with proc ampl ifier . 

1 o Maximum va r iation in the amp litude of a 3.58 MHz sine wave modulating 
signal as the brightness level is varied between 75% and 15% of sync 
peak. The ga in shall be adjusted fo r 10% (peak-to-peak) modulation of 
the 3 .58 MHz signa l when the br ight ness is a t pedestal level. This is 
equivalent to 5% (peak-to-peak) modulat ion as indicated by a conven­
tiona l diode demodulator connected after the VSB F with proc amplifier . 

1 1 Maximum departure from standa rd curve using TTS- l A. The tolerances 
vary linea rl y between 2. 1 and 3 .58 MHz and between 3.58 and 4. 18 MHz 
as measured with RCA BW•8 Envelope Delay Instrument. 

J :.! Ratio of any single harmonic or spurious frequen cy to peak visual power . 

1~ Measured at 50% peak modulation to minimize demodulator di stortion 
and with Type TTS•l in use. 

Ordering 
Information 

TT-25ELS VHF Television Transmitter, for 
FCC standards, 25 kW visual, 7 kW aural 
with tubes, low pass, harmonic and 
sideband filters complete. For 208/ 240-
volt, 3-phase 50/ 60 Hz power .... ES-560905 

TT-25ELS VHF Telev ision Transmitter, for 
CCIR standards, 22.5 kW visual, 7 kW 
aural with tubes. Output power and re­
quired fi lters to be determined in ac­
cordance with required operating stand­
ards. For 380/ 415 volt, 3-phase, 50 Hz 

Communications Systems Division 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 

power .................. .. ........... ... Specify CCIR or 

non 

other operating standard 

Broadcast 
Systems 
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Transmitter Control Console, Type TTC-5B 

• Centralized control center • Wide band picture monitor 

• Transistorized waveform monitor • Remote metE:ring 
SVB 
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Major transm itter contro ls and status ind icators can be extended 
to TTC-58 includ ing transm itter ON / OFF, Ready/ By-pass, bias, 
interlocks, exciter, low voltage, high voltage on/off, and over­
load reset. Raise/ lower contro ls for visual and aura l exci tat ion, 
video gain and black level are grouped separately. 

RCA Transmitter Control Consoles afford 
a complete monitoring and operating center 
for broadcast transmitters. Assembled at the 
time of installation from standard console 
housings, panels and metering and monitor­
ing units, the console provides custom planned 
control exactly suited to each transmitter. 

A basic console, the Type TTC-5B, contains 
audio and video gain and monitoring circuits, 
and necessary indicating lights, switches and 

I 

On t he monitor control panel above, four remote meters provide 
continuous indication of visual power output, aural power output, 
aural transmitter input level and aural percentage modulation 
when properly interconnected to the transmitter. There are also 
controls for meter circuits, video and aural mon itor circuits, 
and aural input signal level indication and control. 

meters for normal transmitter operation. It 
includes transistorized picture and waveform 
monitors, for viewing the picture and the 
video signal at various points throughout the 
transmitter. There are provisions for switch­
ing between two program channels, aural as 
well as visual. It permits previewing of the 
unused program line, or both lines when 
neither is in use. The audio lines can be mon­
itored at any time. 
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TTC-5B Combines Versatility and Simplicity of Operation 

Description 
The TTC-5B Transmi tte r Cont ro l 

Console is a custo m equipm en t made up 
of fo ur major units: a set of panels and 
accessori es tha t must be ordered accord ­
ing to type of transmi tter and including 
a t ransmitter control and indicato r panel; 
an 8-inch picture moni to r; a wave form 
monitor and monitor control panel. The 
console proper is made up of two 22-
inch base and turret secti ons and related 
assembly pla tes, angles, etc. Other fea­
tures include a program line selec tor, an 
aural modulation monitor meter for use 
with the TV station monitor, and as­
sembly hardware. 

Centralized Transmitter Control 
The transmitter control and indicator 

panels contain finger-tip switches and 
pushbuttons for transmitter supervisory 
control and operation. All necessary con­
trol functions can be extended to the 
console such as Transmitter On/Off, PA 
Plate, Aural Driver Plate, Visual Driver 
Plate and Overload Reset functions. Tal­
ly lights that operate on 115 Volts AC 
obtained from the transmitter, indicate 
functional status. A 115-Volt step-down 
transformer supplies 6.3 Volts for the 
meter lights and chopper. 

Transistorized Monitors 
The TTC-5B is equipped with an 

eight-inch picture monitor, model TM-19, 
and a five-inch Tektronix Waveform 
Monitor, Model 529. Both of these units 
mount in the left console housing. Both 
have self-contained power suppli es, thus 
eliminating any need for external sources 
of DC power. The video signal is fed 
from the TTC-5B control panel to the 
waveform monitor and is looped through 
to the picture monitor where it is termi­
nated with a 75-Ohm termination. Either 
the picture monitor or waveform monitor 
may be pulled forward in the mounting 
for rapid inspection or adjustment. The 
waveform monitor is supplied with a 

grat icu le ca libra ted for indi ca ting video 
depth of mod ul a tion as required fo r 
t ransm itter monitoring. The TTC-5B 
may be used for monit oring either FCC 
or CCIR standards. 

Remote Metering Facilities 
T he M onitor Control Panel is designed 

to wo rk in conjunction with stand ard in­
pu t and monitoring equipment racks. It 
requires one set of th ese racks or equiva­
lent co mponents, for full use of its fa cil­
ities. The M onitor Control Panel 
includ es four major circuit fun ct ions and 
other related ones, na mely, meter cir­
cuits, audio monitor circuits, vid eo mon­
itor circuits, and aural input signal level 
indi cation and control. 

The four meters provide continuous 
indi cation of visual power output, aural 
power output, aura l transmitter input 
level and aural perc entage modulation. 
The power output functions are provided 
by meters which duplicate the reAec­
tometer meters on the transmitter. The 
aural transmitter input level is indicated 
by a VU meter with a suitable multiplier 
pad connected to the input line of the 
aural transmitter; and the aural modula­
tion percentage is indicated. by a meter 
which matches the VU meter but repeats 
the indication of the aural monitor in 
the racks. 

7-Point Pushbutton Monitoring 
In addition to the audio metering, 

aural monitoring circuits provide means 
for connecting the input of an audio 
monitoring amplifier through adjustable 
bridging networks to any of seven points 
in the aural system from input line to off 
the air monitor. Two of these positions 
are spares which may be used for any 
desired auxiliary function. The video 
monitoring circuits permit connection of 
any one of eight monitoring points in the 
visual transmitter system to the inputs of 
both the picture and waveform monitors. 

One of these is a spare, and like the 
audio moni tJ ring spares, may be used as 
des ired. Potenti ometers in every moni to r 
te rmin a ti on insure proper termina ti on 
ancl level adjustm ents. 

Aural Master Gain Control 
In ord er to make the moni toring fa­

ciliti es more useful , an audio gain con­
trol with twenty I-dB steps is provided 
for conn ecti on ahead of th e program 
ampli fie r (usually a limiting amplifier ) 
so that the aural input to the transmitter 
ca n be controll ed. In addition, a lamp 
111 parallel with the overmodulation 
fl asher of the aural monitor and a switch 
to control the chopper of the visual mon­
itor a re provided with a rheostat to dim 
the lights in the meters to suit the am­
bient light around the console. 

Modular Console Units 
Two basic modular console units make 

up the standard housing of the TTC-5B. 
Each console unit includes a 20-inch base 
section, a single-height turret top, and 
appropriate end bells and trim. A re­
mote control section is included in one 
of the console sections. The modular de­
sign permits numerous configurations 
that meet practically any station require­
ment. The TTC-5B is finished in the new 
RCA shadow blue and midnight blue 
finish and styled to be compatible with 
RCA transmitters. 

Though the above-mentioned control, 
metering and monitoring units are sup­
plied with the standard TTC-5B console, 
many variations are possible. The con­
sole housings can provide additional 
panel and internal space so that special 
requirements for custom switching, mon­
itoring, amplifying or indicating devices 
can be added. It is also possible to inte­
grate the basic components of the TTC-
5B console with other video console 
equipment where a combination trans­
mitter and studio console is desired. 
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FUNCTIONAL DIAGRAM 
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Impedances: 
Audio Line Input (2) ..................... 600 Ohms, balanced 
Audio Line Output ..... 600 Ohms, balanced 
Audio Monitor Input ...... .. .10,000 Ohms, balanced 
Audio Monitor Output .............................. 250 Ohms, balanced 
Master Monitor Inputs (6) ............. 75 Ohms, unbalanced 
VU Meter Circuit (across transmitter input) ...... .7,500 Ohms 

Volume Controls: 
Audio Gain ......... 600 to 600 Ohms, 20 steps, 1 dB per step; 

initial insertion loss zero 

Ordering Information 

Communications Systems Division 
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115V AC 50 / 60 Hz 
FROM TRANSMITTER 

Audio Monitor Gain ................. .10,000 to 250 Ohms, 20 steps, 
2 dB per step; tapered; last step infinite; insertion loss 
38 dB 

Power Requirements: 
Indicator Lights ..................... .115 Volts AC, from transmitter 
Meter Lights ........ 115 Volts AC, 50 / 60 Hz 

Dimensions (overall): 
Width ...................................................... . .. 41" (104.1 cm) 
Depth ....................................................... . .... .. 44½" (113 cm) 
Height ............................................. . .............. 45¼" (115 cm) 

Weight (approximately). ...................................... 500 lbs. (226.8 kg.) 

TTC-5B Transmitter Control Console Equipment ...... ES-561900 

Front and Cooper Streets, Camden, New Jersey, U,SA 08102 non Broadcast 
Systems 
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Planning of remote control facilities for 
a television transmitter should be based 
on a careful review of applicable FCC 
regulations as well as the specific needs 
of the individual station. RCA broadcast 
field sales representatives are qualified to 
assist in planning remote control facilities 
for current model RCA television trans­
mitters. Exact equipment requirements 
will vary with the type of television trans­
mitter to be controlled. The following in­
formation is intended to provide an 
introduction to TV transmitter remote 
control systems rather than a specific 
equipment list for any one type transmit­
ter or station. 

Equipment required for television trans­
mitter remote control includes not only 
the remote control units but also equip­
ment for remote monitoring of the visual 
and aural signals and for generation of 
vertical interval test signals in accordance 
with applicable regulations. 

A brief description of the requirements 
of each family of equipment is provided 
in the following paragraphs. 

Remote Control System 
This is the equipment which handles 

the basic command functions for opera­
tion of the transmitter and the means of 
returning the necessary metering and 
alaim signals. The regulations require a 
sufficient number of remote control func­
tions to perform all transmitter adjust-

ments normally required on a daily basis 
to insure strict compliance with the 
technical requirements of the FCC rules. 
Remote metering is required for all 
parameters which must be entered in the 
TV transmitter operating log. Means are 
required for determining that any required 
obstruction lighting of the antenna and 
supporting tower is operating normally. 

Fail-safe protection is required to 
assure that any fault or failure which 
results in loss of control will cause the 
transmitter to cease operation. Loss of 
metering of any of the parameters which 
are required for transmitter logging must 
activate an automatic device which will 
terminate operation of the transmitter not 
more than one hour after the loss. 

Individual stations may wish to provide 
more control and metering functions than 
the minimum required. For this reason, 
and to allow for added functions that may 
be desired in the future, it is recom­
mended that provision be made for spare 
control and metering functions. 

Interconnection between the transmitter 
and remote control point is available by 
a choice of methods. Figure 1 is a simpli­
fied block diagram showing an RCA 
BTR-30A I 30-function remote control 
system with interconnection between the 
studio and transmitter by means of a 
voice quality telephone circuit. A maxi­
mt.Um of 20 dB of line attenuation is 
allowable between the transmitter and 
remote control location. 

TV 
TR ANSM ITTER 

' F igure 1. Remote Control Via Vo ice Quality Wi re Line METER ING 
...J 
0 METE RI NG 

::;; 
a: a: 

FAILSAF E <l'. I- ...J z 
UNIT <l'. 0 

u • 1 

BTR-30A1 CONTROL BTR-30A1 -
STUDIO T RANSM ITTER 

CONT RO L UNIT - CONTROL UNIT 
METERING & ALARM 

12VB 
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Figure 2. Control Via Microwave and Metering Via Aural Subcarrier 
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reliability for transmitter remote control 
purposes, and in this case wireless inter­
connection will be preferred. 

For parallel TV transmitters, considera­
tion should be given to the use of 
duplicate BTR-30Al remote control units 
and telephone lines for 100% redundance 
of the control system as well as the trans­
mitter. An alternate method of achieving 
system redundancy would be to have one 
control system interconnected by wire line 
and another by TV relay and aural chan­
nel su bcarrier. 

Automatic Logging System 
(Optional) 

Automatic logging equ ipment increases 
the benefits of remote control of the 
television transmitter by relieving the 
studio opera ting personnel of the manual 
logging task except for observation of 
the VIT signals and logging of the obser­
vations. In the event that automatic log­
ing is provided, the functions which must 
be logged are the same as those which 
must be logged in a manually operated 
transmitter. 

Automatic tolerance alarms must be 
provided for those parameters which are 
subject to tolerance limitations in accord­
ance with FCC regulations, i.e., visual 

Figure 2 is a block diagram showing 
interconnection by means of a TV micro­
wave STL link from the remote control 
point to the transmitter. A separate audio 
subcarrier modulator and demodulator are 
required in the TV microwave system to 
carry the audio control tones to the trans­
mitter site. Metering and alarm signals 
are re turned to the remote control point 
by means of a subcarrier on the aural 
channel of the TV transmitter. The audio 
tones containing the metering information 
are modulated on a 39 kHz subcarrier 
generated within the BTR-30A l transmit­
ter control unit and introduced into the 
TV transmitter aural channel. At the re­
mote control point, the subcarrier is 
recovered from the transmitted aural 
signal at the output of an off-air multiplex 
receiver containing a subcarrier demodu­
lator. The recovered metering tones are 
then introduced to the BTR-30Al studio 
control unit. 

Figure 3. Remote Control and Automatic Logg ing Vi a Voice Quality Wire Line 

The wireless interconnection system has 
the obvious disadvantage that metering 
and status information will be lost in the 
event of fai lure of the TV aural trans­
mitter. On the other hand, in some 
transmitter locations it may be difficult 
to obtain a telephone ci rcuit with sufficient 
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output power and aural final amplifier 
plate voltage and current. Transmitter 
visual and aural carrier frequency need 
only be checked once daily to assure 
operation within frequency tolerance and 
need not be alarmed if logged manually. 
If logged automatically these parameters 
must be alarmed. 

Figure 3 shows a Moseley ADP-220 
Automatic Logging System and TAU-2 
Tolerance Alarm Unit used in conjunction 
with a BTR-30A I remote control system. 
Also included is a Model SCS-2 Status 
Indicator System to provide 14 status or 
alarm channels in addit ion to the 5 alarm 
channels provided in the basic BTR-30A l 
control equipment. The Automatic Log­
ging equ ipment uses a separate seri es of 
audio tones to transmit metering and 
alarm information to the remote control 
location where the logged digital informa­
tion is printed by an electric typewriter. 
Logging is initiated automatically by a 
clock at half hour intervals. 

The remote control and logging tones 
may be transmitted over separate voice 
qu ality telephone circuits. With the use 
of an MSC-I Combiner, the remote con­
trol and automat ic logging tones as well 

AURAL 
MODULATION 

MONITOR 

as the Status Indicator tones may be 
transmitted automatically over a single 
telephone circuit. If preferred, this unit 
may be used to combine the remote 
control reporting, automatic logging and 
status indicating data on a 39 kHz sub­
carrier on the aural channel of the TV 
transmitter. 

Remote Monitoring Equipment 
A block diagram indi cating the moni­

toring equipment items · required at the 
remote control loca tion is shown in Figure 
4. A type-a pproved aural modula tion 
monitor is required with continuous in­
di cation of peak and <]uasi-peak percent­
age of modul ation of the aura l signal. 
Equipment for measuring aural and 
visual frequ ency is required and may be 
located a t either the remote location or 
at the transmitter site. If loca ted at the 
transmitter, provision must be made for 
remote metering of the frequ ency read­
ings. Aural modulation monitors and 
frequ ency monitors are avai lable with 
su ffi cient sensitivity for off-air monitoring 
of the transmitted signal. Older moni­
tors intended for use at the transmitter 
location may not have sufficient RF gain 

Figure 4. Monitoring At Remote Location 

for off air monitoring service. An audio 
amplifier and loudspeaker are needed 
for aural monitoring of the received 
audio signal. 

An off-air visual demodula tor is re­
qui red a t the remote control location to 
permit continuous monitoring of the 
wavefo rm and other characteristics of the 
transmitted visua l signal. As a practical 
requirement, a separate visual demodula­
tor is needed at the transmitter site for 
use in making measurements of transmit­
ter performance and for making trans­
mitter setup adjustments. 

A video waveform monitor is required 
for continuous monitoring of the trans­
mitted visual signal. Thi s monitor must 
be capable of both full fi eld displays and 
displays of tes t signa ls inserted on selected 
lines in the vertica l bl anking interval. In 
addition a vectorscope is required if any 
portion of the transmission is in color. A 
picture monitor is recommended for a 
visual display of th e received signal. A 
color monitor should be provided if color 
program materi a l is transmitted. It is 
suggested tha t both a monochro me and 
a color picture monitor be provided if 
space permits. 
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Vertical Interval Test 
Generating Equipment 

The FCC rules governing remote con­
trol require that a series of test signals be 
generated and inserted in the vertical 
interval of the visual signal at the remote 
control point in the feed to the transmit­
ter. The .signal must be observed at the 
remote con trol point after extraction from 
the received RF signal. This signal is 
normally obtained at the output of the 
off-air visual demodulator and viewed on 
a video wavdorm monitor and vector­
scope (sec M onitoring Equipment). 

The required test signals consist of 
multiburst on Field 1, Line 18, color bars 
on Field 2, Line 18 and a composite signal 
on Field 1, Line 19. The composite signal 
contains a stair step with superimposed 

color subca rrier frequ ency, a 2T sine 
squared pulse, a 12.5T sine squared pulse 
and white bar. Normally the composite 
signal is a lso fed to Field 2, Line 19 at 
the remote control point. However, FCC 
regulations permit insertion of the com­
posite test signal of field 2 to be inserted 
at the transmitter to provide a comparison 
of the degradation of the signal caused by 
the microwave up-link against that con­
tributed by the transmitter. Alternatively, 
a licensee may insert any suitable test 
signal on Field 2, Line 19, either at the 
transm itter or at the remote control point. 
The alternate test signal should have ap­
proximately th e sa me APL as the com­
posite test signal. 

A block diagram of a representative 
vertical interval test signal generating 

system is shown in Figure 5. The com­
posite video output signal from Studio 
Master Control is fed to a Tektronix 
Model 147 Option 01 television signal 
generator. This unit genlocks to the in­
coming signal and is capable of deleting 
an incoming VITS signal. It inserts all of 
the required test signals with the exception 
of color bars which are provided by the 
Tektronix Model 146 Generator. In the 
event that the composi te test signal of 
Field 2 is inserted at the transmitter input, 
a second T ektronix 14 7 Option O 1 signal 
generator is needed at the transmitter 
location. The monitoring equipment re­
quired for observation of the vertical 
interval test signal at the remote control 
point is described above under Remote 
Monitoring Equipment. 

Figure 5. Vertical Interval Test Signal Generating System 

COMPOSITE 
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catalog 8.4702 

• Fail-safe design 

• Meets TV remote control 
requirements 

• Thirty metering channels 

• Sixty control functions 

• Computer-type logic circuitry 

RCII Remote Control System, Type BTR-30Al 
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n 
With 30 metering channels and 60 indi­

vidual cont ro l functions the all solid-state 
BTR-30A I R emote Control System han­
dl es most of today's remote control re­
quirements. This catalog sheet describes in 
particular the television application of the 
BTR-30A I system. A choice of system 
options permit interconnection between 
the television transmitter and the remote 
control location either by a voice quality 
wire line or by an audio channel on the 
microwave STL system with telemetry 
returned vi a a sub-carrier multiplexer on 
the TV aural channel. Fail-safe fa cilities 
a rc provided in accordance with FCC reg­
ul ations, including a one hour delayed 
action fail- safe timer which is activated 
automatically by the loss of telemetry of 
any of the required transmitter para­
meters. 

All Solid State 
The circuitry of the BTR-30Al is of 

modu lar contruction, using carefully 
chosen combinations of integrated circuits 
and discrete components. Only one stepper 
relay is used in the transmitter unit. Sep­
arate switching decks are provided on the 
stepper to provide complete isolation be­
tween controlled circuits and between 
metered circuits in the transmitter. Solid­
state, co mputer-type logic circuitry is used 
in the studio unit in place of a stepper 
relay or mechan ical logic devi ces thus 
increasing reliability. The studio unit is 
essentially noiseless. 

Quick Access to Circuitry 
Some features of the Model BTR-30Al 

are of special interest. An indi cation of 
the stepper rel ay position is provided on 
the front panel of the transmitter unit. 
This is especially useful during calibra­
tion. Color-coded push-button switches 
on the transmitter unit a re used for local 
control. The LOCAL/ REMOTE buttons 
are illuminated red and green for quick 
indication of system status. Swing-away 
front panels on both units provide access 
to all printed circuit modul es, and all 
initial and routine adjustments are mad e 
from the front of the equipm ent. An ex­
tension board is provided for testing each 
module. 

Five-Input Alarm System 
Included with the BTR-30A l is a five­

input alaPm system. A contact closure is 
used to activate any one of the five inputs. 
This can be utilized for continuous survei l­
lance, sensing such things as illegal entry, 
temperature, flooding and the like. The 
alarm signals are returned to the studio 
as part of the telemetry information. 
When an alarm cond ition exists, a visual 
indica tion is given at the control point 
by the amber ALAR M lamp. 

Audio Tones for Control and 
Metering 

The Model BTR-30Al requires one two­
way, communications-grade signa l circuit 
between the studio and the transmitter 

site. Two function s, desi gnated ON/ 
RAISE and OFF / LOWER, can be per­
formed on each of thirty control channels 
selec ted by individually numbered push­
buttons. A rl')etcred indica tion of the func­
tion being contro ll ed can be observed 
simultaneously. The frequencies used arc 
FAIL/ SAFE 920 H z, ON/ RAISE 790 
H z, an d OFF / LOWER 670 H z. High-Q 
temperature-stabilized toroidal inductors 
and capacitors arc used in all oscill ator 
and tone d etector circuits to assure drift­
free operat ion. Control outputs are 
ava ilable from the BTR-30A l in the 
form of norma lly open contact closures. 
Contacts in the BTR-30A I are rated 
for 50-watt non-inductive loads. 

Linear, Voltage-Controlled 
Oscillator 

Telemetry is accompli shed by convert­
ing the D C sa mpl e voltages from the 
transmitter to a frequency in the 22 H z 
to 36 H z spectrum by means of a linear 
voltage-contro lled oscillator. This signal is 
re layed to the studio unit and converted 
back to a DC voltage proportional to the 
input sa mple for di splay on one of the 
4" panel-mounted meters. Multiturn cali­
bration controls arc provided on the trans­
mitter unit. 

Fa i I-Safe Design 
Fail-sa fe provisions meet FCC regula­

tions fo r both control and telemetry. 

Fai l-sa fe protection will be activa ted 

12VB 
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with th e loss of primary power or con­
tro l inform a ti on reception to the tran s­
mitt er unit o r m a lfunction o f the 
eq ui pmr nt itself. The 920 H z fa il-sa fe 
tone genr ra ted in the studio unit a lso 
ac ti,·a trs the stepper relay at the tr:ms­
mitter uni t. The tone is mom enta r ily 
int errupt ed , crea ting, in effec t , short­
dura ti on pul ses " ·hich control th e stepper. 
/\11 interrupti on of approximately 20 
second s trips the fail- safe circuitry and 
pla ces th e transmitter in a non-radiat­
in,e; mode. 

Fa ilure o f the electroni cs assoc iated 
\\'ith th r tr lr metry system will be detected 
in thr studio unit. This " ·ill th en act i,·ate 
a sepa rate signa l " ·hich " ·ill th en be con­
, eyed o,·cr th e control circuit to the trans­
mitt er unit. U pon receipt of thi s signa l, 
a co mm and \\'ill be appli ed to the BRF-1 
fail-sa fe unit. The BRF-1 is a sepa ra te 
ra ck mounting unit normally installed di-

Tra nsm itter-contro I 
Type BTR-30Al. 
window at upper 

rec tly beneath th e transmitter unit. The 
BRF-1 contains an clrct roni c one-hour 
clock \\'hi ch , when full y cycl r d , will acti­
, ·a tc a relay ,,·hose contac ts ,,·ill pl ace the 
transmitter in a non-radi a ting mode. 

In addition to the input from the trans­
mitter unit o f the l3TR-30A I system, the 
BRF- 1 has four se pa ra te inputs for the 
sample , ·oltages from th e metering sensors 
within th e transmitter. The voltage from 
each of these sensors, a fter amplifica tion 
when required for the pa ram eter being 
metered, is a pplied to the BRF-1 and 
included in th e fail-sa fe loop. /\ failure of 
a sensur or a failure in the electronics of 
th e m etering system will then acti,·ate the 
one-hour tim er. A switch on the BRF-1 
enabl es an operator a t the transmi tter to 
revert to loca l manual control. 

Restoration of a defective sensor o r of 
the telemetry systr m within the one-hour 
time interval wi ll rese t the clock. To 

<-; p ~ 
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unit, 
a 
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pr rmit no rm a l transmitter startup, the 
BRF-1 cont a ins the n rcessa ry logic so that 
t hr sta rt comma nd to the one-hour ti me r 
is gated o ff whr n the t ransmitt r r has 
been pu rpo,cly tu n H'd off. 

For Wire or Radio Link 
T,rn basic w rsions of the T ype DT R-

30/\ I a rc ;l\·a il a bl r; onr fo r " ·ire int ercon­
nec ti on and one fur radio ( STL ) se1'\'i cc. 

Wire Service 
Fo r " ·ire scn ·ice, onl y a singlr , ·oicc­

g rad c telephone circu it (full dupl ex ) is 
required for int r rconn rct ion. DC conti­
nu ity is 11 0 / rr quircd. Thr 22 llz to 16 ITz 
tclcm r try info rm a tion is returned to the 
stud io unit by m eans of an ampli tud c­
modul a tr d 1280 H z signa l. Thus, a ll audi o 
signa ls a ppea ring on th r telephone lin e 
a rc confin r d to the 670 ITz to 1280 H z 
spec trum. 
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·--- "--- REMOTE CONTAOl. Cf:NTER TRANSMITTER UNIT MODEL 9TA·30A 

Fold-down front panel in 
transmitter-control unit 
provides quick access 
to all modules. Note 
10-turn potentiometers 
on panel. 
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Swing-aside front panel 
exposes the largely in­
tegrated circuitry of the 
Studio Unit. Note modu­
larized construction and 
neat layout. 
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STL Service 
For \\'irelcss interconnection, the tones 

carrying control and fail-safe information 
from the studio to the transmitter unit 
may be introducPd into a separate audio 
subcarrier channel on the TV microwave 
STL system. The return path for the tele­
metry information can be via a 39 kHz 
subearrier inserted into the aural channel 
of the tclcvison transmitter and recovered 
by a Type TMR-2 VHF Multiplex Re­
cei\-cr at the remote control point. The 
Multiplex Recci\·Pr contains a subcarrier 
demodulator which reco\-ers the 22 Hz to 
'.l6 Hz telemetry information for use by 
the RTR-30Al Studio unit. 

Accessories 
Meter extension panels arc available to 

add one, two or three meters to the basic 
3-meter complement of the BTR-30A I or 
to prO\·ide duplicate meter display at an 
obsen·ation point away from the studio 

Rear view of transmitter-con­
trol unit showing barrier-strip 
connections fo r t he 60 control 
and 30 metering functions. 

I Typical BTR-30Al printed­
circui t modules. Note in-

l
tegrated circui t devices 
and uncrowded layout. 

I 
I 
I 
I 

control unit. The meter extension panel 
occupies 3-½ inches of rack mounting 
space. 

An SCS-2 Status Indicator System 
augments th~ basic remote control system 
and provides status indication or quick 
acting fault alarm for 14 functions. The 
SCS-2 consists of two units; a transmitter 
unit located at the transmitter and a 
receiver unit at the remote control point. 
Each unit occupies 3-½ inches of rack 
mounting space. The SCS-2 transmits 
s,atus information by means of a three­
lcvel, frequency shift keyed signal. A 2700 
Hz signal is shifted to either 2500 Hz or 
2300 Hz. The signal consists of a sync 
pulse fol lowed by 14 pu lses to indicate 
the status of each channel. Since the pulse 
train is tran,mitted every 400 milliseconds, 
the response time for indication of an 
alarm is less than 0.5 second. 

Normal condition is indicated by the 
SCS-2 when an external pair of normally 

closed contacts is attached to each of the 
14 input circuits. Simple restrapping of 
any channel allows a pair of normally 
open contacts to be used. Fourteen status 
lights provide visual indication at the 
studio unit. A switch on the front panel 
allows selection between automatic reset 
or latching operation. In automatic reset, 
the light remains on for the duration of 
the alarm. In the latching mode, the light 
stays on until manually reset. One pair of 
SPDT relay contacts terminated at the 
rear of the receiver unit is avai lable for 
triggering an external alarm to indicate 
when an alarm condition exists on any 
channel. 

The SCS-2 may be operated over a 
separate one way audio circuit. If desired, 
the BTR-30A I and SCS-2 can be operated 
ovpr a common circuit by using an HL T-1 
Hybrid Line Termination Panel at each 
end of the interconnecting circuit. The 
insertion loss of each HL T-1 is 6 dB. 
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RAI SE 
OSC ILLATOR 

LO WER 
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STEPPER 
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FAIL-SAF E 
OSCILLATOR 

OPTIONAL 
SUBCARRIER 
GENE RATOR 

OU TPUT 
AMPLIFIER 

3 0 
METERING 

TELEMETERING CALIBRATE 
CONTR OLS R20l- R230 25K 30 

INPUT OUTPUT ~~-~ 

"R EAD " 

arjficatiol'"\ r-

METERING 
PROCESSOR 

22-36 Hz 

Metering .................... .... .30 telemetry channels, plus calibration 
Control Functions .................... 60; 30 ON / RAISE, 30 OFF/ LOWER 
Meters ............. 3, taut-band with carefully controlled ballisti cs. 

Provisions for 7 external meters 
Metering Stability ............ Better than 1 % with weekly checks 
Telemetry Input Requirements ........ lV-lOV DC for full-scale 

deflection. Input impedance 20,000 ohms 
Telemetry Frequencies: 

Aud ible ..... ............................................................................... 1280 Hz 
Subaudible ................................................ .. .................. .. 22 Hz-36 Hz 

Control Frequencies ......... ................................ . FAIL-SAFE-920 Hz; 
ON / RAISE-790 Hz; OFF/ LOWER-670 Hz 

Interconnection Requirements: 
Wire ....... .... Ordinary vo ice-grade two-way telephone line, 

600 ohms, 20 dB allowable loss from 650 Hz-1350 Hz. 
(DC continuity not required) 

Radio (STL) 
Control Circuit ....... .... separate audio subcarrier channel 

on TV STL system, 600 ohm input and output 
Telemetry Circuit .......... Telemetry return path capable of 

handling 22-36 Hz, sinusoidal 
Transmitter Control Unit Output ...... ....... 0 dBm, 500 ohms 
Studio Unit Input ..... 0 dBm, 8,000 ohms nominal 

Calibration Reference .. . ................................. Zener diode 
Semiconductor Devices .................. AII silicon diodes, integrated 

circuits and JEDEC registered transistors 

Ordering Information 
BTR-30Al Remote Control System 

For Voice Quality Wire Line Service ............... ES-561466-ATV-1 
For Control via TV Relay Audio Channel 

and Telemetry via Subcarrier or 
TV Aural Channel ................................ .. ............ ES-561446-ATV-12 

Communications Systems Division 

ALAR M 

ALAR M SIG NALS -'-"_co_o_rn_, 

I // 
,.-✓ 

CAL IB . 

Operating Temperature Range ...... .................... -10°F to + 140°F 
(-12 °C to 60°C) 

Power Requirements ........... 120/ 240 V, 50/ 60 Hz, Studio Control 
Unit-15W, Transmitter Control Unit-25W 

Dimensions: 
Studio Unit ......... . . ........ 10½" (267mm) H, 19" (483mm) W, 

8½" (216mm) D 
Transmitter Unit ................................. 8¾" H, 19" W, 10½" D 

(222 x 483 x 267 mm) 
Weight (shipping, approx.). .......... ............................... 60 lbs. (27kg) 

Shipping Volume (approx.). ............................... .. 2.2 cu ft. (0.67 m:1) 

Accessories 
SCS-2 Status Indicator System, 14 Channel 

Studio Unit .......... .............................. . ...................... M 1-561467 
Transmitter Unit ................. ... ... ...... .......... . ... M 1-561468 

HLT-1 Hybrid Termination Unit............. . ....................... Ml-561466 

Meter Extension Panel for 1 Meter ................................ M 1-561445-1 
Meter Extension Panel for 2 Meters ............ .................. M 1-561445-2 

Meter Extension Panel for 3 Meters........ . .......... M 1-561445-3 

Meters for Extension Panel. ................................. . M 1-561444 Series 

TMR-2 VHF Multiplex Receiver for 
Telemetry via 39 kHz Aural Subcarrier ..... . ..... M 1-561183 

BRF-1 TV Transmitter Remote Control 
Fail-Safe Unit... .................................................... ............... Ml-561484 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 non Broadcast 
Systems 
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TV Remote Control Interfacing Equipment 

Requirements for interfacing to a llow 
operation and metering via remote con­
tro l will be determined by the type of 
transmitter in use. Generally, the basic 
remote contro l system provides a single 
contact closure for a control function and 
terminals for a nominal one volt sample 
for each metering point. If transmitter 
contro l and metering points arc not com­
patible with th is requirement, it will be 
necessa ry to use interfacing relays and/or 
metering samplers. 

Reference to the following description 
of remote control accessories will al low 
selection of required items for imple­
menting a new system or expansion of 
an existing one. 

Relays & Socket Ml-561448* 
The following relays are available to 

provide isolation or interfacing logic be­
tween the remote control unit and the 
controll ed equipm ent. They may a lso be 
used to provide increased current han­
dling capacity of the control system. 

*Ml COIL CONTACTS TYPE 
561448-1 24V. DC DPDT Momentary 

@ 5Amp. Contact 
561448-2 115V. AC DPDT Momentary 

@ 5Amp. Contact 
561448-3 24V. DC DPDT Latching 

@ 5Amp. Type 
561448-4 24V. DC DPDT Time Delay 

@ 5Amp. 0.1 to 2.0 
sec. 

Relay Panel Ml-561449 
Each panel requires 3½ inches of 

19-inch rack space and will hold up to 
eight relays of the MI-561 448 type. 

DC Amplifier Ml-561461 
A DC chopper stabilized amplifier is 

used where voltage amplification and/or 
isolation is required. It allows sampling 
of sensitive DC meter ci rcuits in such 
equipment as a frequency monitor and 
rcflectometer. As the input is floating, the 
circuit to be sampled can be positive, 
negative or isolated from ground. Gain 

of the MI-561461 ampli fier is such that 
15 micro-amperes fl owing through a 2200 
ohm resistor will produce an output of 
1.5 volts DC. 

Amplifier Mounting Panel 
Ml-561480 

Each panel requires 5 ¼ inches of 
standa rd 19-inch rack space and provides 
mounting for two DC amplifiers MI-
561179 or MI-561461. 

Power to Linear Convertor 
Ml-561179 

The Ml-561179 is comprised of two 
sections. The first section is essentially 
the same as Ml-561461 DC am plifier 
and performs the same function of pro­
viding an output voltage proportional to 
the input sample for remote metering. A 
sample of this output is fed to a second 
sect ion consisting of a linearizing circuit 
to provide a second output voltage which 
is proportional to the an ti-log of the in­
put sample. This linear output may be 
used for feeding the ADP-220 Automatic 
Logging System. A typica l use for this 
device wou ld be to both meter and auto­
matically log a TV power output sample 
at a remote location. 

Plate Current Metering Unit 
Ml-561481 

This device is to be install ed in series 
with the plate voltage line of a TV trans­
mitter when required , to provide a plate 
current sample for remote metering. 

These units are available as follows: 

Ml-561481-1 ........................... .......... 0-1.0 Amp. 

M 1-561481-2 ..................................... 0-2.0 Amp. 

M 1-561481-3 .................................... 0-5.o Amp. 

M 1-561481-4 .................. .................. 0-10.0 Amp. 

M 1-561481-5 .................................... 0-20.0 Amp. 

Plate Voltage Metering Unit 
Ml-561482/561483 

This unit consists of a well insulated 
resistor network to obtain a metenmg 
sample directly proportional to the plate 

voltage and may be used in circu its up 
to 10,000 volts DC. 

These units are available as follows: 

M 1-561482-1 .............................. 1 KV to 3 KV 
Typical, 4.5 KV max. 

M 1-561482-2 . . ............. 3 KV to 5 KV 
Typical, 7.5 KV max. 

M 1-561482-3 . . .................. 5 KV to 7 KV 
Typical, 10 KV max. 

M 1-561482-4 ........... ................. 7 KV to 10 KV 
Typical, 15 KV max. 

M 1-561483 ...... . ............. 10 KV to 20 KV 
Typical, 25 KV max. 

Line Voltage Kit Ml-561463 
This kit includes a packaged unit con­

taining a transformer, rectifier and filter­
ing units for samplng 120 volt or 240 
\"Olt AC single phase line voltages. 

Tower Light Monitor Kit M 1-561462 
This accessory unit is designed to moni­

tor AC line currents between 2 and 20 
amperes in a tower li ghting circuit. Since 
cu rrent is sam pled , the remote metering 
may be calibrated to indi cate the num­
ber of obstruction lights in operation and 
the fl ash rate of a beacon. 

Note Tower lighting systems vary widely 
depending on tower height and lo­
cation. Compli ance wi th SCC re­
quirements for determining correct 
operation of tower lighting may 
require a more elaborate monitoring 
system. 

Hybrid Multi Systems Combiner 
Ml-561479 

Provides hybrid line units to combine 
three equipments ( control and metering, 
automatic logging and status alarm sig­
nals) on a single telephone line. 

Temperature Sensing Kit Ml-561465 
This unit provides an accurate means 

of measuring temperatures of the trans­
mitter building, air inlet, air outlet or 
simil a r temperatures over a range of 0°F 
to l 40°F. A well regulated power sou rce 
of + and - l 0 volts D .C. a t 50 mA is 
required. 

lWB 

Communications Systems Div ision 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ncn Broadcast 
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+ &O 8() 

C 0 ' '' 

;, " Covers any VHF or UHF channel 
, •. ',' • TF/ 

• Off-the-air monitoring of visual and aural c frequency 
ll l f\l~IO '-WH,, 1< 1K 

TFT """""'"'" • Up to 18 months between calibrations 
;; 

0'""' " 
~ 

,..,, 0,-0 ..,,., n • "'' '"" Built-in aural modulation calibrator 
0 "f'il • • 

• Portable or rack-mount 

TV Frequency/Modulation Monitor, Type TFT-701 

Description 
The TFT-701 is a solid state VHF­

UHF TV monitor for monitoring aural 
and visual frequency and per cent 
aural modulation. Because of its built-in 
sensitivity and selectivity, the 701 can 
remotely monitor transmitters up to 30 
miles away, using a rooftop antenna. 

What's more, the TFT-701 requires fre­
quency calibration only every six months 
for UHF and every 18 months for VHF. 
This is accomplished by the use of a pre­
cision 5 MHz oven-controlled crystal 
oscillator which synthesizes the local 
oscillators and has a typical aging rate 
of I PPM/year. 

In addition to a peak reading modu­
lation meter, the TFT-701 incorporates 
two peak flashers which measure and 
display plus and minus peak modulation 
simultaneously. Flashers are calibrated 
from 50% to 129%, in one per cent 
increments, with front panel thumbwheel 
switches. Calibration accuracy can be 
checked at any time with the front panel 
pushbutton modulation calibrator. 

Add itiona I features include: 

• Digital display of frequency 
errors 

• IC and silicon transistor design 

• Provision for automatic 
logging 

• Usable as a 6-digit precision 
frequency counter to 10 MHz 

ANT. 

CHANNEL 
FILTER 

BALANCED 
MIXER 

VHF - UHF 
FREQUENCY SYNTHESIZER 

(FACTORY ADJUSTED 
TO ASSIGNED CHANNEL) 

5 MHz 
OVEN-CONTROLLED 

XTAL DSC. 

.-_021 °_038 ' 

-----U• 

41 MHz 
If 

AMPL . 

50 MH, 

4.2 MHz 

3RD 
M IXER 

SIG. 
LEVEL 

INTER-
4.5 MHz CARRIER 

AURAL 
CARRIER 

11 .75 MHz 
ACTIVE 
FILTER 

7.25 MHz 
ACTIVE 
FILTER 

PULSE 
COUNTING 

DISCRIMINATOR 

MOD-CAL 

BLOCK DIAGRAM - TV MONITOR - MODEL 701 

PEAK 

PEAK 
COMPARATORS 

PEAK 
RECTIFIER 

METER CKT 

AUDIO AMP . 

• 
DE-EMPHASIS 

MODULATION 
METER 

Patent Pending 
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Specifications 
RF Input 

Frequency range ....... . ..................... Channels 2 through 69 

Sensitivity .. ...... Approx 250 µv, 60 dB automatic gain control 
range and 40, dB fixed attenuator for monitoring at trans­

mitter site 

Image rejection ......................................................................... - 60 dB 

Spurious response ......................... ........................................... - 80 dB 

Local oscillator radiation ........................ Conforms to FCC rules 

Input impedance ........................................ ...... ................ .75 ohms 

Input connector ... ......................... BNC 

Aural and Visual Frequency Measurement 

Digital display .. .......... Zero to ±9.99 kHz in 10 Hz increments 
from assigned center frequency 

Accuracy: 
Channels 2 through 13 ........ .. ...................... ±500 Hz/18 months 

Channels 14 through 69 ............................................ Hz / 6 months 

Frequency standard 
Internal ........ Uses a high precision, oven-controlled 5 MHz 

crystal oscillator. One MHz output is provided on the 

front panel, for calibration against WWVB or a pre­
cision frequency source 

External ..... ........... ........... 5 MHz input connector on rear panel 

Inter.Carrier Spacing Frequency Measurement 

Digital display ............... Zero to ±9.99 kHz in 10 Hz increments 

Accuracy 

Frequency standard .. . 

Aural Modulation Meter 

from 4.5 MHz 

....... ±100 Hz/ 5 years 

. ... Same as Aural and Visual 
Frequency measurement 

Modulation range ........ Meter reads full scale on 33.3 kHz de-

viation. Scale calibrated to 100% at 25 kHz deviation, 133% 
at 33.3 kHz deviation. Also includes dB scale (0 dB= 100%) 

Ordering Information 

Communications Systems Division 

Frequency response ................................ ±0.1 dB, 50 Hz to 15 kHz 

Accuracy ......... .......... ±4% over entire scale for modulation 
frequencies between 50 Hz and 15 kHz 

Meter characteristics .. ....... ...... .True peak reading scale and 
ballistics conform to FCC requirements 

Remote metering .............. ........................................ Output provided 

Aural Modulation Peak Indicators 

Peak flasher lights indicate plus and minus peaks simultane­
ously .. Peak levels are digitally set by thumbwheel switches, 
in 1 percent increments from 50% to 129% 

Response time ........ 5 µsec pulse with 1 µsec rise and fall time 

Modulation Calibrator 

Built-in aural modulation calibrator indicates ±100% 
modulation 

Accuracy ... .. ····••········································ ·····+2% 

Audio Output 

Output level ...... .............. Two volt RMS minimum into 600 ohms 
at 100% modulation and 1 kHz. Distortion is 0.25% at 

100% modulation .. Residual noise at least 65 dB below two 
volts RMS. 75 µs de-emphasis network provided 

SCA Output 
Available as an option 

Physical and Environmental Specifications 

Size ........................... ............ .. ....... ................. .. .11" w x 811 h x 15" d 

Weight ................... .. .................................... ... .. 22 pounds (approx.) 

Power ............. .................... .115 / 230 V, 50-400 Hz, 45 watts max. 

Cabinet .... .. Portable or rack mount (with adaptor) 

Operating temperature ................................ 0° C to <;Q ° C 

TFT-701 TV Frequency and Modulation Monitor 
(Specify desired channel) 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 non Broadcast 
Systems 
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ROIi catalog 8.4717 
PRELIMINARY 

• Corrects transmitter delay characteristic 

• More than 100 equalization "curves" 

• Provides independent "high", "low" 
and "receiver" equalization 

• Integrated-circuit isolation amplifiers 

Video Delay Equalizer System, Type TTS-1 

Description 
The Type TTS-1 Delay Equalizer 

System is designed to provide envelope­
delay corrections to the tolerance required 
for all known television transmitter sys­
tems. It consists of five, separate, plug-in 
modules in a standard module-frame 
assembly. The entire unit requires but 51/4 
inches ( 133 mm) of rack space and con­
nects at any point in the program line 
between Master Control and transmitter 
input. 

Improves Air Picture Sharpness 
and Color Registration 

Precision contact of the equalization 
applied to program video before it goes 
to the transmitter input counteracts the 
distortions introduced in modulating the 
video onto a carrier and the bandshaping 
that the vestigial sideband filter imparts. 
Without delay equalization, the "air" 
picture of a television transmitter lacks 
sharpness in the luminance and color in­
formation fails to register with the lumi­
nance information. Also, a11 unequalized 
signal prevents proper demodulation of 
the chrominance information in the color 
receiver. With a Type TTS-1 in the pro­
gram line to the transmitter, the "air" 
picture is sharp and well-registered with 

better color fidelity at the edges of picture 
elements. 

More than 100 
Equalizati on "Curves'' 

The Equalizer provides 72 low-frequency 
( 18 "coarse"; 4 "fine") delay correction 
values and 39 high-frequency ( 3 "coarse"; 
13 "fine") correction values. This range 
of control assures equalization of the many 
operational systems involved. 

The delay adjustment in the low­
frequency equalizer ranges from zero to 
350 ns delay in 25 -ns steps with prime 
break points at 800 kHz, 1.5, 2.0, 2.5, and 
3.0 MHz. The range of high-frequency 
equalization extends from zero to 1000 ns 
at 4.2 MHz in 39 steps. 

Bui lt-in Fau lt Detection 
Since the equalizer is an active element 

in the program line, there is always the 
possibility of malfunction that could in­
terrupt the signal to the transmitter. So 
that the TTS-1 cannot be responsible for 
lost program time in the extremely rare 
event of malfunction, it contains a fault­
detector system that automatically by­
passes the entire equalizer system from 
input to output. Whenever output level 

drops 4 dB below input level, this system 
switches to bypass in less than 200 milli­
seconds following signal loss. And, the 
signal level difference between input and 
output is the only condition that initiates 
automatic bypass. 

Convenient Operational Check 
Included as part of the Receiver Equal­

izer module is a cumulative monitor fa­
cility. Through appropriate switching, it 
connects the monitor test point to any of 
five internal points: input amplifier, low­
pass filter output, low-frequency equalizer 
output, high-frequency equalizer output 
and the receiver equalizer output. Such 
monitor facilities make signal tracing for 
equalizer checking fast and easy. 

Integrated-Circuit 
Isolation Ampl ifiers 

One of the reasons for the Delay 
Equalizer's high performance level is the 
isolation amplifier used in the signal path 
between the filter and each of the three 
equalizers. These seven amplifiers use in­
tegrated-circuit devices for extra dependa­
bility and long life. The filter and equal­
izer networks arc passive, all-pass, con­
stant resistance circuits. 

2VB 
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Specifications (CCIR, Mor N, FCC)* 

Input Output 
Connector .......... . ........................................................ BNC Coaxial Connector .. ................... ....................................... BNC Coaxial 
Impedance .......... . ............................. .75 ohms (adjustable) Impedance Level ............................................. .75 ohms (source) 
Level ........... ................................................................ ........... 1.0 V p-p At Main Output 

Gain Change Between Settings ........................ Less than 0.5 dB (Aux Outputs unterminated) ........................ 1.lV p-p max. 
At Main & Aux 1 

Frequency Response (0 to 4.18 MHz) ............................ ±0.5 dB (Aux 2 unterminated) ...................................... 1-0V p-p max. 
at 4.75 MHz (with filter in) ................................................ - 20 dB 

Differential Gain (10 to 90% APL) ................................ 1% or less 
At Al I Outputs 

(all terminated) ............................... .. ........... 0.75 V p-p max. 

Differentia I Phase ........................................................... 1 ° or less Low Frequency Delay Correction 
Coarse ............ . ............................................................. 18 levels 

Delay Correction ....................................... Independent hi, lo and 
receiver correction (see below) 

Fine .......................................................................................... 4 levels 
(curves on request) 

Square Wave Tilt (50 Hz to 100 kHz) ........................ 1% or less High Frequency Delay Correction 
Fau It Detector Subsystem Coarse .................................................................................... 3 levels 

Reaction Time .................................................... 200 milliseconds Fine ........................................................................... ......... .13 levels 
Switching Threshold .................................... Output level 4 dB (curves on request) 

below input level 
Power Requirements ................ 95-125 or 190-250V, 50 / 60 Hz, 60W. *Systems for other standards available on special order 

Ordering Information Type TTS-1 Delay Equalizer System (Includes 4.75 MHz 
low-pass filter, for rack mount) ............................. ... ES-560651 

Communications Systems Division 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 

Systems 
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• Facilitates TV transmitter tests 

• Mounts in standard module frame 

I • Self-contained power supply 

• Regenerated pulses-bridging inputs 
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1-~-----------------1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RCII Sync and Blanking Adder 

Description 
The ES-597267 Sync and Blanking 

Adder unit is designed to genera te a com­
posite vid eo signal from a continuous AC 
type input signal. It is design ed primari ly 
as an aid for testing television trans­
mitters. 

The Sync and Blanking Adder module 
adds the fo llowing capabi lities to an RCA 
Type BW-5/BWU-5 Sideband R esponse 
Analyzer : it all ows sideband response to 
be conveniently measured with the trans­
mitter modulator clamp circuit in nor­
mal operation; it provides switched sc-

lection to mid-characteristic or 22.5 or 
67 .5 percent modulation levels permit­
ting rapid frequency response vs. bright­
ness level measurements; and it provides 
switched selection of standard black and 
standard picture level for observation of 
output regulation and blanking level sta­
bility. Furthermore, when used with an 
external audio oscill ator set at 59 Hertz, 
it provides test for low frequency dynamic 
video characteristics. 

along with other modularized equipment 
such as TA-33 Video Amplifiers or TA-
34 Pul se Amplifiers, etc. It contains its 
own solid state power supply. 

Sync and blanking are regenerated 
within a black and background adder 
before they are used . This makes the unit 
insensitive to variations of pulse input 
levels and eliminates distortion whi ch may 
be present on the input pulses. 

AC coupling is provided at the sync 
and bl anking inputs. The impedance of 
each pu lse input is greater than 6000 
Ohms, and therefore a loop-through con­
nect ion may be made to other equipment. 

Plug-In Modularized Construction 
The Sync and Blanking Adder may be 

mounted in a standard module frame 

Specifications 
Input Characteristics: 

Video Input ............. ....................... 0.25 V peak-to-peak to 0.50 V 
peak-to-peak nominal of video sweep from Sideband Re­
sponse Analyzer 

Input Impedances: 
Video Connection ............... ......................................... .. ... .75 Ohms 
Sync Connection ........... .. .. .. .. ............. Greater than 6000 Ohms 
Blanking Connection ........................ Greater than 6000 Ohms 

Sync Level . . ......... ............... .4 Volts peak-to-peak nominal 
Blanking Level ............. 4 Volts peak-to-peak nominal 
Audio Input Level ................... 0 to 1 Volt peak-to-peak nominal 

(59 Hz) 
Audio Input Impedance ........................ 600 Ohms (unbalanced) 
Output Characteristics: 

Output Level ....... ....... .1 Volt peak-to-peak composite, Video 
nominal (100 IEEE units video and 40 IEEE units sync) 

Other Characteristics: 
AC Power Input .. ............................ .. .. .. 115 V AC, (50 Hz, 2 Watts 

Dimensions Overall: 
Module .................... ................... 4.7" high , 1.8" wide, 13.2" deep 

(11.9 cm, 4.6 cm, 33.5 cm) 

Commercial Electronic Systems Division 

Mounting Frame .................... 5¼" high, 19" wide, 14.9" deep 
(13.3 cm, 48.2 cm, 37.9 cm) 

Weight: 
Module ...... ......... .............................. ........................... 2 lb. (0.91 kg.) 
Mounting Frame .......................... ........................ . .14 lb. (6.35 kg.) 

Semi-Conductor Complement: 
Transistors ........ 8-2N3646, 5-2N3640, 1-2N3638, 1-2N2102 
Diodes ............. . .................... 4-UT112, 1-UZ815, 1-1N752, 

1-1N747, 1-1N4372 
Accessories 
Mounting Frame (One required) ........ ........................ Ml-557300 
Power Control Module, 115 V AC .. .. ............................ Ml-556648-1 
Madu le Extender .................................................... .. ... .. ... M 1-557301 
Blank Modules ............................................. .. ................. Ml-557302 
Termination, 75 Ohms, 1.0% ....................................... Ml-26759-45 

mat ion 
Sync and Blanking Adder ..................... .. .. .... ............... ES-597267-B 

Complete including: 
1 Sync and Blanking Adder Module .. .............. Ml -597706 
1 Connector Plate Assembly 

(UHF Connectors) .......................... ...................... Ml-556641 

3TB 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 RCII Broadcast 
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• Requires No external power supply 

• No maintenance or 
periodic adjustment 

• Fits either 31/a- or 1%-inch line 

• Input circuit compensated 
for uniform RF pickup 

VHF Monitoring Diode, Ml-19051-8 

I Description 

I 
I 
I 
I 
I 
I 
I 
I 
I 

The Type MI-19051-B Monitoring 
Diode is completely self-contained and 
designed to mount on the transmission 
line between the output of a visual trans­
mitter and a sideband filter. The video 
output of the Monitoring Diode, when 
fed to a master monitor (or equivalent), 
permits quantitative and qualitative eval­
uation of the "air" picture. The diode 
unit offers excellent linearity and frequen­
cy response and is useful at all VHF TV 
channels. 

Ml-19051-B consists of a double diode 
with its cathodes capacitively coupled, 
by probe, to the transmission line's inner 
conductor. The diode plates connect 
through a load resistor network to a 75-
ohm output circuit. The output network's 
75-ohm impedance matches coaxial-cable 
impedance and provides optimum per­
formance in color systems. Filament 
power for the diodes comes from a built­
in transformer which requires a 115-volt 
AC power source. The unit fits 31/s- and 
l¾-inch rigid transmission line. 

Specifications 
Frequency Range .............................................................. 41-223 MHz 

Output Impedance ............. ................. ................................... .75 ohms 

Output Voltage ............................ 0.75 volt-1.0 volt (adjustable) 

Dimensions (overall) ....... .7-5/16" long, 31/s'' wide, 3-3/16" high 
(184 x 79 x 81 mm) 

Weight ............................................................................ 3 lbs. (1.4 kg.) 

Tube Complement ............................................................ 1 RCA 6AL5 

Ordering Information 
VHF Monitoring Diode .................................................... M I-19051-B 

IIGn Broadcast 
RCA I Broadcast Systems Division I Camden, New Jersey, U.SA 08102 Equipment 

7UB 
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catalog 8.4726 

• Compact-requires 
little space 

• Easily installed 

• Precise adjustment 
of output voltage 

• Output impedance 
matches test equipment 

non UHF/VHF Di rectiona I Couplers 

Description 
The RCA VHF / UHF Directional 

Couplers are designed to afford a means 
for coupling external monitoring equip­
ment to the outputs of both VHF or 
UHF television transmitters to facilitate 
measurements required in conjunction 
with tuning, operating and maintenance 
of the transmitter. By installing several 
couplers in the output transmission lines, 
it is possible to coupl e measuring or mon­
itoring equipment to the transmitter out­
put at either side of the sideband filter 
(or Filterplexer), or at the Diplcxer 
output. 

RCA Directional Couplers, Ml-1 9396-
IB, Ml-27389 and Ml-27390 whi ch con­
tain a coupling loop, are designed for 
mounting in a section of 61/a - or 31/a -inch 
transm ission line respectively. Angle and 
penetration scales on the coupler assem­
bly enable pn;cise adjustments to be 
ma de of the loop position. The coupler 
includes etched scales for accurately set­
ting the depth of penetration of the RF 
coupling loop, and the angul ar position 
of the coupling loop for calibrat ion of 
the output voltage at the particular chan­
nel desired . The unit is capable of coup-

ling adequate signal voltages with a 
VSWR of 1.03/ 1.0 or less. 

The directional property of the coupler 
permits sampling on a transmitter output 
line without any of the attendant varia­
tions in frequ ency response observed with 
non-directional couplers. The monitor 
voltage obtained with a directional coup­
ler in a transmitter output line is a 
sample voltage of the amplitude desired 
of either the incident or refl ected wave, 
as chosen. In addition, the directional 
coupler presents a source impedance to 
the monitor cable essentially equal to the 
characteristic impedance of the monitor 
cable and independent of cable length . 

Units such as the Sideband R esponse 
Analyzer (BW-5B, or BWU-5B ), De­
modulators (BW-4B or BWU-4B ) and 
Monitoring Diodes utili ze directional 
coupl ers to provide signal sampling for 
these instruments. Refl ectom eters for 
VSWR and power output measurements 
require a coupler for incident and one 
for reflected wave readings. 

The Directional Couplers are easily 

affixed to transm1ss10n line when proper 
holes are cut. A 12-inch section of various 
flanged or unflanged 31/a- and 61/a -inch 
transmission lines with hole for the 
coupl er mounting can be provided by 
RCA for more convenient install a tion as 
shown in the table. When proper holes 
are cut in the existing transmission line, 
Ml-27389 may be mounted in any type 
61/s-inch transmi ssion lines while the 
MI-27390 coupler is designed for all 
31/a -inch lines. The ungassed directional 
coupl er for 31/a -inch line is Ml-1 9396-IB. 
The directional couplers are 4½ inches 
long and extend approximately 3¾ 
inches above the coupler housing. The 
overall height is slightly more than 4½ 
inches and the diameter approximately 
I ¾ inches. The coupler has a % -24 
thread by ¾ -inch deep to fit an "N" 
type plug connector with dust cap. They 
are provided with allen head locking 
screw ( which may be on either side ) and 
both horizontal and vertical scales to in­
dicate angle and penetration settings. 
Both have a fixed composition resistor 
ra ted 50 Ohms ± 1 percent which may 
be renewed when necessary. 

6TB 
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DIRECTIONAL COUPLERS AND LINE SECTIONS FOR USE 
WITH RCA TYPE TRANSMISSION LINES 

Transmission Ml-19089 Ml-19313 Ml-19314-C Ml-19387 
Line Type (unflanged) (unflanged) 

Mounted Coupler 
Drawing Fig. 1 Fig. 2 Fig. 2 Fig. 1 

Diameter "A" 5 3,, 
TT 31/e" 61/e" 81/e" 

Length "B" 12" 12" 12" 12" 

"C" Dimension 
(max.) fill" lG 6ll" JG 8-'-" 1G 8t\r" 

Coupler "D" *M I-19396-lB M I-19396-lB Ml-27389 Ml-27389 

Connector "E" Ml-19089-lOA - - M I-19387-lOA 
I- -

Coupling "F" - Ml-19313-8 M l-19314C-7 -
I-

Flange "G" M 1-19089-11 - - M 1-19387-11 
~ --Flange "H" M 1-19089-11 - - M 1-19387-11 

Line Section Ml-19089-22 Ml-19396-3 M l-19314C-25 M 1-19387-20 
I- -

Impedance 
(Ohms) 50 51.5 51.5 75 
~ - -

TV Service VHF and UHF VHF VHF VHF and UHF 

Pressurization *No No No Yes 

*Specify Coupler Ml-27390 if pressurization is required . 

l ' . 
I f----<>----<J----; ~ 
1--•----I 

Fig. 1 Fig . 2 

Fig . 3 

Directional Coupler M 1-19396-18 mounted on 31/e" line. 

Ml-27791-D Ml-27792-D M I-561566-D Ml-27793-D Ml-27791-K 

Fig. 3 Fig. 3 Fig. 3 Fig. 3 Fig. 2 

4½" 75/e" lOt\r" 11½" 31/e" 

12" 12" 12" 12" 12" 

fi1.1llf 
ltl 8t\r" 9 1, II 9 1,, ,,.., 6H " 

*M I-19396-lB Ml-27389 Ml-561577 Ml -561578 M I-19396-lB 
- f-

M l-27791-D4D M l-27792-D4D M l-561566-D4D M l-27793-D4D -

- - - - M I-27791-K4A 

M l-27791-D4B M l-27792-D4B M l-561566-D4B M I-27793-D4B -
M l-27791-D4A M l-27792-D4A M l-561566-D4A M l-27793-D4A --
M l-27791-D9A M l-27792-D9A M l-561566-D9A M I-27793-D9A M I-27791-K9A 

t--

50 75 75 75 50 

VHF and UHF VHF and UHF VHF and UHF VHF and UHF VHF -
*No Yes Yes Yes No 

Directional Coupler M 1-27389 mounted on 61/e" line. 

Specifications 
VSWR ........ 1.03/1.0 or less, for normal voltage coupling ranges 

Dimensions ............... ............................... See diagrams and tables 
Ambient Temperature .................................................................. 45°C 

Weight .............................................................................................. 5 lbs. 

Stock Identification: 
Directional Coupler 

(for 31/a" ungassed transmission line) ............ Ml-19396-18 
Directional Coupler 

(for 61/e" transmission line) ................................ M 1-27389 
Directional Coupler 

(for 31/e'' pressurized transmission line) .......... Ml-27390 
UHF Transmission Line Section (12" long, 

50 Ohm, 31/e" M 1-19089 Series of Line) for 
mounting either 31/s" Directional Coupler ...... Ml-19089-22 

VHF Transmission Line Section (12" long, 
51.5 Ohm, 31/e'', M I-19113-NF Series of Line) for 
mounting Ml-19396-18 Directional Coupler .... Ml-19396-3 

Coupler and 12-inch 
Transmission Line Housings .................................. See Table 

Commercial Electronic Systems Division RG' ft 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 • ■ 
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J!<:TO ~ ,FREQUENCY STANDARD 
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,t; ., 

"' 

0

1 1 ±• 
~ . • Reduces co-channel Interference 

dl • Extends effective coverage area 
t-J 

(i 
-:; - • For VHF and UHF transmitters 

• Easy, inexpensive Installation 

• Stability: five parts in 10 billion 
~ ♦ o} C) 

Precise Carrier Frequency Control System, Type TFC-18 

Description 
T he Type TFC-1 Precise Frequency 

Control System controls the visual carri er 
frequency of any television broadcast 
transmitter to an accuracy of five parts in 
ten billion*. Arranged so tha t it connects 
to the transmitter exciter via the crystal 
socket, the system fits a ll RCA-bui lt VHF­
or UHF-TV transmitters and, with cer­
tain adaptations, transmitters carrying 
brands other than RCA. 

The basic system consists of an elec­
tronic frequency standard, an r-f ampli­
fi er, a harmoni c genera tor and an r-f 
coupling head. Two package options in­
clude the basic system plus equipment tha t 
a llows measurement of the controlled fre­
quency either against the co-channel sta­
ti on ( Option I ) or aga inst the carri er 

frequency of NBS station WWVB ( Option 
II ). ( See Accessories ). 

Reduces Co-Channel Interference 
Precise carrier frequ ency contro l mini­

mizes the fami liar frin ge-area picture­
destroying random beatnote between two 
or more TV sta ti ons opera ting in different 
markets on the same channel ass ignm ent . 
The system ma inta ins a fixed frequ ency 
"offset" between the two ca rriers. For op­
timum results, the frequency offset should 
be an even mu ltip le of the T V-frame fre­
qu ency, nominally 10 or 20 kHz. Care­
full y maintained a t a vari at ion of less 
than 5 Hz, the two carri ers form 10 or 
20 kHz beatnote tha t m inimizes mutual 
in terfercncc. 

Improve Fringe Area Service 
Since co-chann el interference affects 

the audi ence in the coverage fringes, re­
ducing or elim inating the main clement of 
co-channel in terference improves the pic­
ture qua li ty in these areas and extends 
coverage. 

For VHF or UHF Transmitters 
Adaptable to any transmitter, R CA or 

otherwise, the Precise Frequ ency Control 
system generates a super-stabl e sinuso idal 
waveform at a frequ ency near 5 MHz. 
T hi s tim e base is then multip li ed to the 
assigned carri er frequ ency. Transmitter 

*Spec ifk at ion actua ll y ± 5 pa rts x 1o~w pe r da y fo l. 
low ing 30 days of continuous operat ion. {see 
Specifications) 

lVB 
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operation procedures are unchanged from 
before precise frequency control. 

Easy Inexpens ive Installation 
Except for a connection to the transmit­

ter ( via the transmitter's crystal socket) 
the Precise Frequency Control system is 
completely independent for easy, inexpen­
sive installation. It requires but a few 
watts of commercial power for operation 
( see Specifications). The frequency-stand­
ard unit houses a ni-cad battery power 
supply kept on "floater" charge, which 
powers the super-stable oscillator and its 
ovens. In the event of power interruption 
this battery supply operates the unit for 

Specifications 
Frequency Sta bi I ity 

24 hours and longer. Thus, in the event of 
power failure, stability is maintained and 
no warm-up process is required when 
power is restored. 

Replaces Crystal in Visual Exciter 
The only electrical bond between the 

system and the transmitter is a coaxial 
connection to the transmitter's crystal 
socket. The connector supplied with the 
system merely plugs into the crystal socket. 
As a result, return to "normal" exciter 
operation is quick and easy, should need 
ever arise, with a simple interchange of 
plug and crystal holder. 

Guaranteed .......................... ±5 x 10-10 Hz per day after 30 days 

FREQUENCY 
STANDARD 

Ml- 560473 continuous operation 
Typical .............................................. ±4 x 10·9 over 30-day period 
Output ........................ More than adequate to drive transmitter 

crysta I stage to fu 11 output 

Measuring Equipment Options 
The basic system includes no measure­

ment equipment so that those who already 
possess the instruments involved ( a field 
intensity meter, an audio oscillator, a fre­
quency counter and an oscilloscope) need 
not duplicate them. For those who need 
the measurement apparatus, there are two 
options: one that compares the "local" 
VHF oscillator frequency with that of the 
co-channel carrier. The second compares 
the "local" oscillator with the carrier fre­
quency of NBS station WWVB. There are 
two versions of the second option: one for 
VHF and another for UHF frequencies . 

TO TRANSMITTER 

BASIC EQUIPMENT 

RF 
COUPLING 

HEAD 

Dimensions ........................ Requires 10½" (267 mm) rack space 60 kHz WWVB FROM TRANSMITTER 
Weight ............................................................................................ 25 lbs. 
Power Requirements ........................ 115V ±10%, 50/60 Hz, 25W 

Accessories 
Option I 

Co-Channel Frequency Comparator Option (VHF Only) 
Field Intensity Meter ................................ RCA Type BW-107 
Audio Oscillator ...................... Hewlett-Packard, Type 200AB 
Frequency Counter ...... .............. Hewlett-Packard, Type 521A 
Oscilloscope .................................................. RCA Type WO-918 
Selective Amplifier ........................................................ M 1-34056 

Option 11 (VHF) 
WWVB Frequency Comparator Option (VHF Only) 
Very Low Frequency Comparator .............. Hewlett-Packard, 

Type 117-A 
Frequency Counter ................ Hewlett-Packard, Type 5245-M 
VHF Heterodyne Converter .......................... Hewlett-Packard, 

Type 5253-B 
Option II (UHF) 

WWVB Frequency Comparator Option (UHF Only) 
Very Low Frequency Comparator ................ Hewlett-Packard, 

Type 117A 
Frequency Counter ................ Hewlett-Packard, Type 5245-M 
UHF Heterodyne Converter .... Hewlett-Packard, Type 5254-B 

Ordering Information 

r-----'L---~ ---------- r-----''-------, 

VLF 
COMPARATOR 

H-P 
117-A 

FREQUENCY COUNTER HETER. 

100 
CONVER'TR 

kHz 
l

0
l
0

l
0

l
0

l
0

l
0

l
0

l
0

I 

5254-A 
FOR VHF 

5253-B 
H-P 5245-M FOR UHF 

MEASURING EQUIPMENT (VHF OR UHF) 

Precise Frequency Control System Block 
Diagram. Measuring equipment is optional. 

R-f Coupling Head for RCA TV transmit­
ters plugs into transmitter crystal socket. 

Precise Frequency Control System, 
Type TFC-1B .................................. ... ........................... ES-560242 

Communications Systems Division 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 

Systems 
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ca t4518 

• Combines dummy TV antenna and 
RF power-measurement functions 

• Easily installed-occupies little space 

• Power indications given 
directly in Watts 

• Wide choice of ratings (1.2 to 50 kW) 
from 54 to 223 MHz 

VHF RF Loads and Wattmeters 

Description 
VHF RF Loads and Wattmcters arc 

designed for use in measuring the power 
output of the aural and visual sections of 
VHF television transm itters. The load 
properly terminates the output of either 
the visual or aural transmitter and gives 
a measurement of the average RF power. 
It may a lso be used as a dummy antenna 
fo r transmitter tuning. A choice of rati ngs 
is ava il able for any frequency between 
54 MHz and 223 MHz and for any pow­
er level. 

The RCA Series of RF Loads and 
Wattmeters consist of a resistor clement 
for terminating a transmission line in its 
charac teris tic impedance, a Thruline 
Unit, and a meter for measuring power 
dissipated. 

The clements for loads of 5 kW and 
less are non -inductive resistors immersed 
in a liquid coolant which ca rri es the heat 
to the air via cooling fins. The loads with 
capacities greater than 10 kilowatts use 
elements in which the coolant, ordinary 
tap water, flows within the element. To 
prevent accidental or inadvertcn t over­
heating for lack of water, suitable pro­
tective interlocks are provided. 

The power measuring section consists 

of a short length of transmission line 
(Thruline ), a meter, and a wattmcter 
clement. A socket is provided on the side 
of the transmission- l in e-coupling section 
to accommodate a ca librated wattmeter 
clement, whi ch, wh en coupled to the 
transmiss ion l ine, develops a DC current 
proportional to the forward wave voltage 
;icross the load resistor. This current is 
suppli ed to a meter ca librated to indi-

Accessories 
Inner Connector for M l-27791K 

catc directly the power di ssipated in the 
load. 

The wattmcter clement is a rcfl ccto­
mcter whi ch consists of a coupling loop, 
a crystal detector, and a filter network. 
The wattmeter element may be rotated 
180 degrees in the transm ission line 
housing. This permits it to indicate the 
inc ident power to the load, or the re­
flected power from the load. 

Ungassed Line ....... ................................................... M l-27791K-4B 

Inner Connector for Ml-19313 Coaxial Line .......... Ml-19313-10 

Coupling, Straight ........................................................ M 1-191136-8 

Coupling, Straight ....................................................... Ml-19314C-7 

Reducer, 31/s" to 15/s" Coaxial Line ...................... M l-19113C-7 

Reducer, 61/s" to 31/s" 
for Ml -19113 Transm ission Line .......................... Ml-19314C-13 

Water Saver (replacement) .......................... ............ .. M 1-27349 

av!! 
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These three photographs represent the 
entire l ine of loads and wattmeters. At 
left is the 300/1200-watt, air-cooled unit; 
in the center, the caster-equipped, 
water-cooled unit available in three 
power-handling capabilities: 10-, 25- and 
50-kW. At far right is the 5-kW air-cooled 
load shown with its severa I accessories. 
All loads except one are available from 
stock; the 50-kW load is built to order. 

Ml-19196-L/H 
Frequency Range ................... ........ 54 to 108 MHz 

Power Rating (Ave.) 
(5000 ft. max. elev.) 

108 to 216 MHz 
.............. 12C0 watts 

RF Input Impedance ................... 50 / 51.5 ohms 
AC Power Input ............................. None req'd 
Power Consumption ........................ None req'd 
Ambient Air Temperature: 

Maximum ....................................... .45°C 
Min imum ....................................... .15 °C 

Mounting ........ ........ ........................... Horizontal 

Coolant Capacity ........................... .1.7 gallons (6.5 I) 

Water Required ......... ....................... Air cooled 

Water Connections .......................... None 

Weight ............................................... .48 lbs. (22 kg) 
Dimensions, Overa 11: 

Depth ............................................ 321/,," (837 mm) 
Width .............................................. 63/s" (162 mm) 
Height .............................................. 10¾" (273 mm) 

Ordering Information 
300/1200-Watt RF Load & Wattmeter for VHF Trans­

mitter up to 2-kW picture rating; load is air­
cooled and equipped with 31/a", 50/ 51.5-ohm un-

Ml-561422-L/H 
54 to 108 MHz 
108 to 216 MHz 
5 kilowatts 

50 / 51.5 ohms 
110 V, 50 / 60 Hz 
27 watts 

45 °c 
40 °c 

M 1-561739-L/ H 
50 to 108 MHz 
108 to 216 MHz 
10 kil owatts 

50/ 51.5 ohms 
115 V, 50 / 60 Hz 
Neg ligible 

60°C 
s0 c 

Horizontal, vent Floor (fixed or 
plug upward portable) 

2 gallons (7.6 I) 
dielectric coolant 

Air cooled 3.5 gpm (8 °C) 
8 gpm (60 °C) 

None ¾ " pipe 

62 lbs. (28.12 kg) 100 lbs. (45 kg) 

31-29 / 32" (810 mm) 20" (508 mm) 
7¾" (197 mm) 24" (609 mm) 
155/a" (397 mm) 44" (1040 mm) 

Ml-19267-L/H 
50 to 125 MHz 
100 to 250 MHz 
25 kilowatts 

50 / 51.5 ohms 
115 V, 50/ 60 Hz 
Neg ligi ble 

60 °C 
5°C 
Floor (fixed or 

portable) 

54to 108 MHz 
108 to 216 MHz 
50 kilowatts 

50/ 51.5 ohms 
115 V, 50 / 60 Hz 
Neg ligi ble 

60 °C 
s0 c 
Floor (fixed or 

portable) 

6 gpm (5 °C max.) 8 gpm (5 °C) to 
to 8 gpm (60 °C) 10 gpm (60 ' C) 

¾" pipe 

110 lbs. (50 kg) 

20" (508 mm) 
24" (609 mm) 
44" (1040 mm) 

¾" pipe 

110 lbs. (50 kg) 

20" (508 mm) 
24" (609 mm) 
44" (1040 mm) 

10-kW RF Load & Wattmeter for VHF Transmitter 
up to 17.5-kW picture rating; load is water-cooled 
and equipped with 31/a", 50/ 51.5-ohm unflanged 
fitting. Includes M 1-27349 Water Saver ........ M I-561739-L/ H 

flanged fitting . ..... . ............................................. M I-19196-L/ H 

25-kW RF Load & Wattmeter for VHF Transmitter 
up to 40-kW picture rating; load is water-cooled 
and equipped with 31/a'', 50/ 51.5-ohm unflanged 

5-kW RF Load & Wattmeter for VHF Transmitter up 
to 6-kW picture rating; load is air-cooled and 
equipped with 31/a", 50 / 51.5-ohm unflanged 
fitting .... .. .................... .................. ................ .............. M I-561422-L/ H 

Communicat ions Systems Div ision 

fitting .......................................................................... Ml-19267-L/ H 
50-kW RF Load & Wattmeter for VHF Transmitter 

up to 84-kW picture rating; load is water-cooled 
and equipped with 31/a'', 50/ 51.5-ohm unflanged 
fitting ............................................................................ Custom Bui It 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 non Broadcast 
Systems 
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• Convenient and 
simple to operate 

• Single frequency method 
of measurement 

• Direct reading dial 

• Excellent performance­
Envelope delay 0 to 0.67 
microseconds; 
accuracy ±3 percent, 
+0.01 microseconds 

• Choice of rack or 
portable mountings 

11-------------
1 RCJI Envelope Delay Measuring Equipment, Type BW-8A/8Al 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Description 
The BW-8A/8Al Envelope Delay 

M easuring Equipment is designed for field 
measurement of the incremental slope of 
the phase-versus-frequency characteristic 
( usuall y referred to as envelope delay ) 
of television transmitter systems. It can 
also be used to measure the absolute de­
lay of video equipment. By maintaining 
proper phase relationship between the 
vari ous frequencies in the TV system, 
such effects as leading white, trailing 
smear, ringing and misregristration can 
be corrected . 

The BW-8 equipment is a small chassis 
mounted unit, easy to use. It provides a 
low frequency phase reference in order 
to measure the relative envelope delay 
in the region from 1.3 MHz to 4.3 MHz 
or 1.3 to 6.0 MHz as referred to the av­
erage delay between O and 189 kHz or 
187.5 kHz (F A) - The instrument is direct 
reading. All operating controls are located 
on the front panel for ease of operation. 

The unit may be housed in a standard 
rack mounting where it occupies only 
10½ inches. 

When measuring a video a~plifier or 
any other equipment having input and 
output at video frequ encies, no auxiliary 
equipment is required . When a complete 
transmitter is being measured the only 
auxiliary unit required is an RF demodu­
lator to feed the video signal to the re­
ceiver portion of the BW-8. The RCA 
BW-4 Series of Visual Sideband Demodu­
lators or MI-19051-B/!9364 Diode De­
modulator can be used for this purpose. 
When sync and blanking are d esired, they 
may be obtained from a studio sync gen­
erator, fed to the BW-8 generator section 
and combined with the BW-8 generator 
signal components to supply a composite 
test signal. 

Built-in Power Supply 
The BW-8 Envelope D elay Measuring 

consists of a generator that feeds the sys-

tern to be measured, and a receiver section 
which evaluates the envelope delay of the 
signals after they have passed through 
the system under test. The generator sec­
tion -provides two signal sources. One is 
a reference frequency ( FA) derived from 
an internal crystal oscillator or from the 
twelfth harmonic of the horizontal sync 
frequency supplied from an external 
source. The second is a carrier signal ( F c) 
which may be varied . The receiver sec­
tion contains two amplifier-limiter chains 
to detect and amplify video from the 
unit under test. A phase shifter consist­
ing of an RLC network may be switched 
into either amplifier chain to permit 
compensation of ei ther positive or nega­
tive time delay. It is calibrated to read 
delay in microseconds. The generator sec­
tion occupies the left section of the chas­
sis, the receiver chains are on the right. 
An electroni cally regulated power supply 
is built in on the rear of the chassis. 

8TB 
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TA-9 
STABILIZING e-e 
AMPLIFIER 

TRANSMITTER 
INPUT EQUIPMENT 
INCLUDING PHASE 
ANO AMPLITUDE 

CORRECTING 
NETWORKS 

Wsw-eA ENVELOPE DELAY I 
I MEASURING SET 

RECEIVER SECTION INPUT 

GENERATOR SECTION 

lb:::_ 

Front Panel Control 

I 
I 

__:!j 

RANS MITTER 
UNDER 
TEST 

QNC. VSB FILTER 

DEMODULATOR 

R . F. 

LOAD 

be measured with an accuracy of ± 3 
percent ± 0.01 microseconds. 

The VTVM (null indicator) is con­
nected to a 5-posi tion switch . Position 1 
measures peak amplit ide of the output 
test signal fed to the transmitter. Posi­
tion 2 measures the amplitude of the sig­
nal at the input of the receiver. Position 
3 is for balancing the VTVM and posi­
tions 4 and 5 are fo r use as a null indica­
tor fo r the phase detector . Position 4 is 
of lower sensitivity for initial balancing 
of the phase detector. By m eans of an­
other switch, the phase shifter network 
can be in troduced into either one of the 
two receiver chains, allowing compensa­
tion of positive or negative phase delay. 

All controls of the BW-8 Envelope D e­
lay M easuring Set are located on the front 
panel, those of the generator being on 
the left side and those of the receiver on 
the right. The output and input connec­
tors, as well as the external sync input, 
the power connector and the fuse holder, 

are located on the rear of the chassis. The 
dial on the left controls the carrier fre­
quency F c and is directly calibra ted . The 
right-hand dial drives a precision 3-turn 
potentiometer that controls the phase 
shifter. The dial is calibra ted in delay, 
from 0.01 to 0.68 microseconds and may 

Other controls located on the front 
panel include an AC line switch ; "Sync 
Am pl itude" which regula tes the amount 
of sync incorporated in the test signal; a 
"Zero Set" used to balance the VTVM 
when its switch is in position 3; and a 
"Delay Set", used to bal ance the delay 
of the measuring set when the operation 
switch is in the "di rect" posi tion. 

Specifications 
Performance 
Envelope Delay .......................................... 0 to ±0.67 microseconds 
Frequency Range: 

BW-8A ............................................ .......................... 1.3 to 4.3 MHz 
BW-8Al .................................................................... 1.3 to 6.0 MHz 

Reference Frequency: 
BW-8A .... Average Envelope Delay between 0 and 0.189 kHz 
BW-8AL..Average Envelope Delay between 0 and 187.5 kHz 

Delay Accuracy ........................................ ±3% ±0.01 microseconds 
Carrier Frequeny Accuracy ............................ ±2% ±0.05 MHz 
Output Test Signal ................................ 0 to 2 Volt, peak-to-peak 
Output Impedance .......................................................... ...... 75 Ohms 
Input Test Signal ............................ 0.1 Volt, peak-to-peak min. 
Input Impedance ..................................................... .75 Ohms ±2% 
Horizontal Sync and Blanking ........ 1 Volt peak-to-peak, min. 
Input Impedance (Sync) ....................................... .75 Ohms ±1 % 
Power Requirements: 

BW-8A ........................ 105-125 Volts AC, 50/60 Hz, 180 Watts 
BW-8Al ............................ 115/ 230 Volts, 50/60 Hz, 180 Watts 

Tube and Semi-Conductor Complement: 
4-6U8, 1-6BA7, 1-5687, 2-6AN8, 2-6AW8, 1-5R4-GY, 
1-6AS7-G, 1-6AG5, 1-0C3, 1-2N585, 2-lNlO0, 3-1N90 

Ordering Information 

Commercial Electronic Systems Division 

Mechanical 
Mounting .................................................................. Standard 19" rack 
Operating Conditions ........................ 5°C to 45 ° C (41 °F to l13°F), 

0-95% relative humidity 
Dimensions (Overall) ................ 19" wide, 10½" high, 14½" deep 

(48.26 cm, 26.67 cm, 36.83 cm) 
Weight... ....................................................................... 35 lbs. (16.33 kg.) 

Accessories 
Type BW-4Cl VHF Visual Sideband Demodulator .... ES-34048-A 

Type BW-4Cl VHF 
Visual Sideband Demodulator (CCIR) ............. ......... Ml-826557 

Type BWU-4Cl UHF 
Visual Sideband Demodulator .................................. ES-34049-C 

Type BWU-4C1 UHF 
Visual Sideband Demodulator (CCIR) ...................... Ml-826559 

VHF Monitoring Diode ........................................................ Ml -19051-B 

UHF Monitoring Diode ........................................................ Ml-19364 

Type BW-8A Envelope Delay Measuring Set 
(1.3 to 4.3 MHz) ................................................................ Ml-34063 

Type BW-8Al Envelope Delay Measuring Set 
(1.3 to 6.0 MHz) ·················-·············································Ml-34068 

Front and Cooper Streets, Gamden, New Jersey, U.S.A. 08102 RCII Broadcast 
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I 
I .,..~ • Accurately measures TV transmis-

~ 

sion facility amplitude vs. frequency • 
I 
I 

r~ response - "'::, 
'""" 

j • Indispensable for aligning visual 
ffilGBO[] TV ""'•band Re 

TYJk!I BW-sc1 SOonae Anelner transmitter broadband RF circuits 

• Continuously variable marker can 1-. • 
~ -. be positioned on either sideband 
.... l'.I... ::,, 

"'" •~.,, • When used with optional Sync and 

I 
Blanking Adder, ES-597267-8, meas-

'~1 ures frequency response at prede-
\(o.lht"kltG • termined brightness levels with 

at,~"' transmitter clamp circuits operating 

I 

I RGfl TV Sideband Response Analyzers, BW-5Cl/BWU-5Cl 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Description 
The TV Sideband Response Analyzer 

BW-5Cl/BWU-5Cl m easures the overall 
amplitude-versus-frequency characteristic 
of a television transmitter. In conjunc­
tion with an oscilloscope it separates 
and visually presents the upper and lower 
sideband response. Its primary use is for 
tuning the over-cou pled broadband RF 
circu its of television transmitters and 
measuring their amplitude response char­
ac terist ic. Since it includes a video sweep 
oscill ato r, it can also be used in adjusting 
vid eo amplifiers, modul a tors, etc. The 
Type BW-5Cl Analyzer is required for a 
VHF TV station and Type BWU-5Cl 
Analyzer for a UHF station. 

The Sideband R esponse Analyzers pro­
vide for the di splay, on a suitabl e oscil­
loscope, of the entire sideband frequency 
response ca pabilities of any TV transmit­
ter including its sideband filter. Such 
visual presen tation permits immediate 
evaluat ion of transmitter adjustment 

without laborious point-to-point curve 
plotting, and facilitates the adjustments 
by indicating the effectiveness of the ad­
justm ents as they are made. 

Quality Video Sweep Oscillator 
The BW-5Cl Analyzer consists of 

video sweep generating circuits to provide 
transmitter modulation; calibrated marker 
circuits to develop a continuously variable 
frequ ency marker; synchronized receiver 
circuits to develop vertical deflection for 
the oscilloscope and to insure a narrow 
passband for a high definition sideband 
response presentation ; sweep generating 
circuits, whi ch include retrace, blanking, 
and phasing faci lities, to develop hori­
zontal d eflecti on for the osci lloscope; and 
power supply circuits a ll assembled on a 
recessed box chass is su itable for assembly 
in a relay rack. Operating controls for 
the unit are a ll mounted on the front 
panel which is held in posi tion by two 
captive knurl ed screws a t the top edge. 

Complete Accessibility 
The panel can be swung down to give 

access to the interior for case of main­
tenance. A three-contact connector on 
the panel provides connection to an oscil­
loscope. Other connections to the unit 
a re mad e at the rear of the chassis. The 
necessary output cables, power cord, and 
connectors are a ll supplied with the 
equipment. 

BWU-5Cl Analyzer 
The BWU-5Cl includes all the equip­

ment furnished by the BW-5Cl and in 
addition has an RF input section, MI-
34005-C, built on a 5 ½ -inch panel and 
chassis designed to mount in a standard 
19-inch rack. The RF unit with tubes in 
place, power cord , and output cable, a re 
required to modify the BW-5C I for op­
erat ion on UHF television channels. Ex­
cept for the frequency ranges covered, 
the equ ipments function similarly. 

8TB 
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Specifications 
Electrical (BW-5C1) 
SIDEBAND RESPONSE ANALYZER, Ml-34000-Cl 
RF Input 

Frequency ............................ 55.25-83.25 MHz (channels 2 to 6) 
175.25-211.25 MHz (channels 7 to 13) 

Voltage .......................................... .............................. 0.5 to 1.0 Volt 
Impedance ............................ .. ...................................... 50 / 51.5 Ohms 

Outputs 
Receiver Signal 

Output Termination ...... High impedance oscilloscope input 
Linearity ...................... Error referred to 14-Volt carrier pip 

Indicated Actual Response 
-25 dB -24 dB 
-30 dB -28 dB 
-35 dB -33 dB 

Noise Level ............... ..... Greater than 50 dB below 14 Volts 
Receiver Gain Control Range ......................................... .10 dB 

Video Sweep 
Voltage ........................................... 0 to 2 Volts peak-to-peak 
Frequency ......................................... .10-0-10 MHz sweep width 

continuously adjustable 
Center Frequency ........................................ Adjustable ±2 MHz 
Sweep Rate ................................................ Power line frequency 
Repetition Rate ........................ 2 times power line frequency 
Frequency Response .................... ±0.5 dB 10 kHz to 5 MHz 

±1.0 dB 50 kHz to 7 MHz 
Distortion .................................... Less than 3% at 2 Volts pp 

Oscilloscope Sweep 
Open Circuit Voltage .............................................. 4.5 Volts pp 
Frequency ...................................................... Same as power line 
Wave Form .................. .................................. Same as power line 
Internal Impedance ............................................. .12,000 Ohms 
Phase Adjustment ................................................................ ±70° 

Operating Conditions .............. 5°C to 45°C ambient temperature 
0-95% relative humidity 

Supply Voltage .......................................... 105-125/ 208-250 Volts AC 
Supply Frequency .................................................................... 50-60 Hz 
Power Consumption ............................................................ 200 Watts 
Power Receptacle .... !" male motor-plug (power cord supplied) 
Power Supply ........ , ................. Internal (260 Volts DC regulated) 
Mounting-Relay Rack .............. 10½" high, 19" wide, 14½" deep 

(26.67 cm, 48.26 cm, 36.83 cm) 
Color ........................................................................................ Silver gray 
Weight ................................... ... .................................... 58 lbs. (26.7 kg) 

Electrical (BWU-5C1) 
R-F INPUT UNIT, Ml-34005-C 
Input and Output Impedances .......................................... 50 Ohms 
Frequency Range ...................... 450 to 900 MHz (channels 14 to 83) 
Overall Bandwidth .................................................................... .. 20 MHz 
Response ................ ± 1 dB within 10 MHz of center frequency 

±½ dB within 5 MHz of center frequency 

Commercial Electronic Systems Division 

Linearity ............ . .. .Within ±1 dB for input signals 
to the attenuator ranging from 0.1 to 3.0 Volts. (Normal 
converter input is 1 Volt with input of 2.0 Volts to the 
attenuator). 

Output ........................ 0.3 Volt across 50 Ohm load with 2.0 Volt 
rms input to attenuator (channel 2) 

Power Supply .............................................. 110/ 220 Volts, 50 / 60 Hz 
single phase, 35 Watts 

UHF Converter 
Dimensions .................................. 19" wide, 5¼" high, 7¾" deep 

(48.26 cm, 13.34 cm, 19.68 cm) 
Weight. ...................... ................................................. 14 lbs. (6.35 kg) 

Accessories 

Directional Coupler for 31/s'' Line ............................ M I-19396-lB 

Directional Coupler for Pressurized 31/s" Line ...... M 1-27390 

Directional Coupler for 61/s" Line .............................. Ml-27389 

VHF Transmission Line Section 12" Long 
(For mounting Ml-1939618 Coupler 
in M l-19113NF Line) .................................................. M 1-19396-3 

UHF Transmission Line Section 6" Long 
(For mounting either M 1-1989618 or 
M 1-27390 in M 1-19089 Line) ................................ ..... M 1-19089-22 

VHF-UHF 61/s" Transmission Line Section 
(For mounting M 1-27389 Coupler 
in M 1-19387 Line) ........................................................ M 1-19387-20 

Refer to Catalog B.4726 for details and other 
combinations of the above. 

Sync and Blanking Adder ........................................... ES-597267-B 

(Permits use of BW-5Cl - BWU-5Cl with transmitter in 
composite video mode) Refer to Catalog B.4720 

Ordering Information 
Type BW-5Cl, Sideband Response Analyzer-

Channel 2-13 .................................................................. M I-34000-Cl 
(Includes 10 ft. power cord, 35 ft. output cable, input and 
output connectors and 6 dB pad.) 

Note: Directional coupler required, but is 
not furnished-see accessories. 

Type BWU-5Cl, Sideband Response Analyzer-
Channel 14-83 ...................................•............................ ES-34009-C 

(Includes M I-34000-Cl Analyzer and M I-34005-C crystal 
controlled converter. Specify operating channel when 
ordering.) 

Note: Directional coupler required, but is 
not furnished-see accessories. 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 
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7 

'] 
• Provides video source for high 

quality monitoring 

• High quality envelope detector-linear 

I 
I 

~l phase-and-amplitude characteristics 

• Built-in, integrated-circuit, 

I 
vertical interval chopper 

• Makes possible accurate measurements 
for system evaluation 

I • Available for any channel (54-890 MHz) 

I 
I Visual Sideband Demodulator, Types BW-4Cl/BWU-4Cl 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Description 
The R CA BW-4Cl/ BWU -4C I Visual 

D<'modubtor is designed for usr at the 
te!C\·ision transmitter loca tion as a mrans 
o[ obtai ning a vid eo signal. This signa l 
ca n ii<' rq~a rd r d as an accurate rr prcscn­
t:i ti on or th e \·idco information contain ed 
in th e moclulatccl picture ca rrier as it 
<'xist s in th e [eccl li ne to th r antenna sys­
tem . Th r clrmodulator is used as a meas­
uring instrumrnt to a llow ves tig ia l 
sideband amplitud e and del ay measure­
ments ( including differences a t various 
luminance le\·els) on transmitter fac il ity; 
as a video source for continuous accurate 
,,·;l\·cform monitoring; and as a video 

r:----------i 
I I LOCAL CONVERTER I 

OSOCWOR CSM5'S i 

R. F 0 
INPUT 

* USE D IN UHF CON VERTER ONLY 

source for driving a color monitor to pro­
vide a h igh quality color rece iver for 
vi ewing the transmitted signal. 

The Model s BW-4CI and BWU-4Cl 
D emodu lators arc identical with the ex­
ception of th e built-in convrrtcrs used for 
VHF or UHF channels. T hey arc basical­
ly supcrhctcrodyne rece ivers with con­
trolled IF and RF charac trri sti cs. A sound 
notch is provided for monitoring the 
transmitted signa l with aura l ca rrier pres­
ent in the transm ission line. Insertion of 
the no tch provides d elay cha racteristics 
compatible with industry standard re­
ceiver delay characterist ics. , ,Yith the 

ATTENUATOR 
PA D 

.,--- ----------7 
✓ I 

/ ~---- / 
--W-IN- G----.._o_u-OT>+'</>--..,ir SOUND 1 

TRAP IN NOTCH 

B+ 
FILAMENT BIAS 

A. C. 
INPUT 

notch operating, the aural carrier is re­
j ected to 50 dB and inter-modula tion 
produ cts with 75% saturated colors arc 
typica ll y better than 40 dB clown. 

For FCC/ CCIR Standa rds 
The IF frequency is 25 .0 MHz [or 

vi sual ca rr ier and 20.5 MITz for sound 
ca rrirr ( FCC standa rds) . The 111:iximal­
ly Aa t IF amplifi r r cascade (FCC stan d­
ard ) provid es uniform frequency res ponse. 
Low and high frequen cy video delay er­
rors introduced in the l01ver skirt and 
nyqui s, slope regions of the IF passband 
;ire delay correc ted in an a llpass network 

CHOPPER 

0 

L F. 
AMPLIFIER 

VIDEO 
DETECTOR 

VIDEO 
OUTPUT 

VIDEO 
AMPLIFIER 

DELAY 
EQUALIZER 
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m the video ou tput circu itry. Units can 
be suppli ed using an IF frequency of 

26.0 MHz visual carrier for CCIR stand­
ards B, G and H. 

Series Tuned Wing Trap 
A series tuned trap is adjusted to pro­

vide maximum skew symmetry on the 
nyquist slope. This a llows optimum fre­

quency response in the video frequency 
region around 0. 75 MHz, the frequency 
at which the vestigial sideband recedes. 

The wing trap, as this circuit is named, 
precedes the IF ilmplifier and sound re­
jection circuits and is drive by the mixer 
output of either the VHF or UHF con­
,·erter. 

Each converter contains a crystal con­
trolled osci ll ator, multipliers, and mixer. 
The converter receives power from the 

main IF power chass is on which the reg­
ulated DC su pply is located . .'\ single­
phase, fu ll-wave bridge rectifier uti lizing 
sili con diodes is employed. 

A vertical interval electron ic chopper 
provides reference in format ion synchron­
ously in the vertical bl anking interval. 

Standard Rack Mo4nting 
The BW-4C l /BWU-4Cl is designed 

Specifications 
Electrical (FCC Standards)* 
Frequency Range: 

for rack mounting in a standard BR77 or 

BR84 equ ipment rack. It connects to the 
transmission line through a directional 

coupler ( not supplied, use RCA catalog 
number MI-19396B or equivalent). The 
coupler must be compatible with the 
transmission line used. Normally, the 
coupler is installed at a point following 
the vestigial sideband filter or filterplexer, 
where the lower sideband attenuation has 
been established . 

The video output of the demodulator 
is adjustabl e by the use of an attenuator 
located on the delay equali zer assembly 

at the rear of the unit. In the OUT posi­

tion, 2.0 volts of video is obta ined for 
use with measuring equipment Stich as 

the BW-8A or BW-8A I Envelope Delay 

Measuring Set. For routine monitoring, 
( when the unit is used as a hi gh quality 
receiver with the sound notch turned on) 
the video attenuator switch is placed in 
the "in" position to provide 0.8 to I volt 

peak-to-peak output. 

Excellent Detection Linearity 
The demodul ato r can be used for ac­

curate measurements of trans ient re­

sponse, amplitude and delay response of 
the transmission system. With the sound 

notch in the OUT pos1t10n, the delay 
equalized characteristic is typically +40 
-0 ns between 20 kHz and 1.5 MHz ref­

erenced to the lower frequency. It is 
typically ±20 ns from 1.5 to 4.3 MHz 
when used to measure FCC standards. 

Amplitude response is typical ly ±0.3 dB 
from 50 kHz to 4.3 MHz. Due to excel­
lent detection linearity, accurate measure­

ments can be made on television wave­
forms intended for system evaluation. 

Ideal for Rapid Transmissi on Tests 
The sine squared performance with K 

factor is better than 2% ( sound notch 
"out") on both the T pulse and the 2T 
pulse on a standa rd transmitter. This 
makes the demodulator ideal for rapid 
transmi ssion tests. Inherent system limita­
tion can be readily observed. Quadrature 
distortion limitations of the transmission 

system can be readily seen by modulating 
the transmitter with a sinusoidal signal in 
the single sideband region (0.75 MHz to 
4.18 MHz) and a high modulation depth. 
Differential gain is less than I dB to 
12½% reference white modulation. Dif­
ferential phase is typica ll y 1.5 °. Low fre­
quency tilt is typica ll y better than 1 %. 
Output hum and noise are more than 50 

dB below standard output. 

With sound notch in .................... Fol lows within ±30 ns of 

BW-4Cl ........................................ Channels 2 to 13 (54-216 MHz) 

standard receiver curve over chrominance sideband fre­
quencies to 3.8 MHz. The tolerance increases linearly 
with respect to frequency to +200, - 0 ns at 4.0 MHz. 
Fixed low frequency delay of 50 ± 15 ns present BWU-4Cl ................................ Channels 14 to 83 (470-890 MHz) 

RF Input Required ........................ Approximate ly 1.0 Volt (rms) 
into 20 dB attenuator 

Video Output ............ 2.0 volt max. peak-to-peak across 75 ohms 
from chopper zero reference to sync peak (sync negative) 

Amplitude vs. Frequency Response 
With sound notch out .......................... ± 0.5 dB from 0.20 MHz 

to 4.5 MHz 

With sound notch in ............................ ±0.7 dB from 0.20 MHz 
to 4.0 MHz 

Differential Gain ............... .10% between reference white, 12.5% 
and peak of sync, 100% 

Phase vs. Amplitude ................ Three (3.0) degrees or less for 
modulating signals having luminance levels from 12.5% 

to 75% of sync peak 

Low Frequency Response ................ Less than 2% tilt on 50 Hz 

Envelope Delay 
square wave 

With sound notch out .................... Flat within ±30 ns up to 
4.18 MHz compared to the average delay between 0.05 

MHz and 0.20 MHz 

Ordering Information 

Communications Systems Division 

Output Hum and Noise ........................ 50 dB rms below 2 volts 
peak-to-peak output 

Intermodulation ....... .40 dB below 2 volts peak-to-peak output 

Sound Rejection ........................ More than 50 dB aural signal 
rejection at ±25 kHz deviation from carrier frequency 

Power Source Requ ired ................................ 105 to 125 volts AC, 
50 / 60 Hz, 250 Watts (3 A slo-blo fuse) 

*For various CCI R Standards, on request. 

Mechanical 
IF, Video and Power Supply Chassis: 

Dimensions (overall) ............... .19" wide, 14" high, 14" deep 
(483 x 356 x 356 mm) 

Weight ..................................................................... .43 lbs. (19.5 kg) 

Environment: 
Ambient Temperature ..................................... ........ .15 °C to 45°C 

Relative Humidity ............................................................ 0 to 95% 

VHF Visual Sideband Demodulator, Type BW-4Cl 
Requires directional coupler and coupler mounting. Spe­
cify type of transmission line used, channel number 
{7-13) and off$et, if any .............................................. ES-34048-C 

UHF Visual Sideband Demodulator, Type BWU-4Cl 

Requires directional coupler and coupler mounting. Spe­
cify type of transmission line used, channel number 
(14-82) and offset, if any ................................... ......... ES-34049-C 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 
Systems 
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Vertica I Interval 

Description 
The Verti ca l I nte rval Elec tronic Chop­

per ( VIEC ) is an all-el ec troni c device used 
to establish a "zero-modulation" reference 
point in the nlf'a surcment of televi sion ­
transmitter modulation depth. It i'eplarcs 
the mechanica l chopper ( previously in­
cluded as standard equipment) in the 
RC/\ Type IlW-1 and RWU-4 Precision 
Sideband Demodulators. For use \1·ith 
111onitoring diodes and TV tuner systems, 
the VIEC requires a power-supply unit 
(sec Ordering Information ) which mounts 
on transmi ssion line or outboard 011 a 
tuner chassis. 

Aids in Modulation-Depth 
Measu rement 

In effect, the VIEC neates three suc­
cessive '\,·hite" pul ses- one on each of 
three lines-near the encl of the vertical 
blanking interval. D isplayed on a C RO, 
the three \1·hite " pulses" serve as a zero­
modu lation ( or zero-signal ) reference 
point on the CRO screen (see drawing 

catalo B.4933 
PRELIMINARY 

• Aids in modulation-depth measurement 

• For demodulator, diode or tuner systems 

• Establishes accurate zero-modulation level 

• Short-term chop unobtrusive yet precise 

• Mounts in BW-4 (and BWU-4) demodulators 

Electronic Chopper I -;11-~ 

and off-CRO-screen photo ) . With such a 
reference, the relationship of various mod­
ulation parameters become quantitative. 

Chops Only During 
Vertical Blanking 

Un like mechanical choppers, the VIEC 
chops a video waveform but three times 
during each picture field, between succes­
sive I-I-sync pu lses, just prior to the end 
of the verti ca l blanking interval (sec 
drawing ) . Since the chopper short-circuits 
th e demodulated video waveform, it gen­
erates - in effect - a zero-modulation, 
" white" pu lse some 7 mi croseconds long 
during three successive l ines in each fie ld 
during blanking. However, because the 
chopper affects only d emodulated video, 
the " white" test pu lse never gets on-air. 

Chop Unobtrusive Yet Precise 
As a result of the chopper's short duty 

cycle in the blanki ng interval, its use has 
no effect on the demodulator's sync-

triggering or sync-tip and backporch­
clamp circuits. T his increases measure­
ment precision demonstrably. 

Adjustable Chopper Timing 
Ordinarily adj usted so that the three 

pu lses fa ll on the last three lines of verti­
ca l blanking, the t iming adjustment range 
a ll ows placement of the pulses somewhat 
"earli er" than usual for whatever oc­
casion warrants it . This control is a so­
called "screwdriver" adjustment as op­
posed to a "front-panel" control. 

All Electronic-Fully Solid State 
A far cry from the 60-Hz mechanical 

chopper it replaces, the V I EC uses elec­
tronic techniques with solid-state devices 
to generate the chopper action. As a re­
sult, the VIEC avoids the drawbacks of 
mechanical devices - contact bounce, 
wear, noise ( electrical and acoustical ) vi­
bration and mass - and generates a far 
more usable function. 

2VB 
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Oscillographic reproduction of vertical interval with 
chopper in operation. See drawing below. 

Line representation 
of "chopped" verti­
ca I i nterva I. 

0 

25 

50 

75 

100 

I 
Specifications I 
Number of Pulses per Cycle . ................. . .. .................. ..... 3 
Pulse Duration (nominal) ....... ............. . ......... 7 µs 
Pulse Timing (nominal) ............................ 7 µs later than trailing I 

edge of H-sync pulse 
Power Requirements .......... .................................. 117 V, 60 Hz, 5 W 

Ordering Information 
Vertical Interval Electronic Chopper: 

For use with BW / BWU-4 Sideband Demodulator ... . ES-560564 
For use with monitoring diodes or Conrac AV-12E 

Tuner (includes power-supply assembly) ............ ES-560563 

CHOPPER 
"PULSES"-

•I 

0 f­z 
w 

25 ~ 
w 
Q. 

50 z 
0 

75 !i 
...J 
:::::, 

100 8 
::E 

I 
I 
I 
I 
I 
I 
I 
I 

VIEC installed at rear of Conrac AV-12E Tuner. Chopper unit at left; power supply unit at right. 

Communications Systems Division 
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R■n catalog B.6955 

• Lowers VSWR, improves picture quality 

• Switches parallel transmitter outputs 
with minimum load change 

• Factory assembled, optimized and tested 

• Reduces transmitter system installation cost 

• Styled to match RCA transmitters 

0PTO Switcher for Paralleled VHF Transmitters 

noc:rrintion 

The RCA OPTO Switcher ( Optimized 
Parallel Transmitter Output switching 
system) is an attractively packaged as­
sembly of output combiners, motorized 
coaxial switches and a manual patch 
panel designed especially for use with 
RCA parallel highband and lowband "F"­
Line VHF television transmitters. OPTO 
Switcher components are optimized for 
best VSWR across the channel and 
shipped to the installation site as a simple, 
integrated unit with no further adjustment 
required. 

Versatili ty 
As can be seen in the block diagram, 

the OPTO Switcher provides extreme 
versatility for switching outputs in a 
typical two-transmitter system. The visual 
and aural outputs of each individual 
transmitter are switched as a unit. Basic 
switching modes are as follows: 

1. Normal paralleled mode ( combined 
visual and combined aural into 
antenna). 

2. Transmitter # 1 aural and visual on 
the air, Transmitter #2 aural and 
visual into separate test loads. 

3. Transmitter #2 aural and visual on 
the air, Transmitter #1 aural and 
visual into separate test loads. 

4. Manual patching. 
Variety of options depending upon 
antenna combinations, i.e., split-fed 
antennas, spare antennas, quadrature­
fed antennas, etc. 

3VB 
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Superior VSWR Performance 
Since the OPTO Switcher components 

are assembled and optimized at the fac­
tory and not in the field, statistical addi­
tion of component VSWR's, normal with 
on-site installations, no longer exists. As 
a result, the VSWR through any switch­
ing mode is reduced to 1.02: 1 or less.* 
This low VSWR minimizes the effect of 
transmitter loading changes with mode 
switching. Also, it minimizes the need for 

transmitter retuning with mode switching, 
a feature of particular value with remote 
control operation. Field installation of 
switching facilities and cutting of connect­
ing line sections is minimized. 

Reliability 
Motorized coaxial switches m the 

OPTO Switcher provide simple, fast and 
reliable switching of r-f energy, with op­
erations in excess of I 00,000 cycles pos­
sible before failure. 

Typical motor-driven coaxial switch used in the OPTO Switcher. 
This is 31/s-inch size; the OPTO Switcher uses three 15/s-inch and 
three 31/s-inch switches arranged as shown in drawing at right. 

Powered Through Transmitter 
Power for the OPTO Switcher motors 

is provided through RCA "F"-Line 
Transmitters which are also equipped 
with controls for operation of the unit. 
When the OPTO Switcher is used with 
other transmitters, some custom work is 
necessary to interface the unit with trans­
mitter power and control circuits. 

*Reflections of components, shown in dotted lines, 

c 

which are external to the OPTO Switcher are not 
included in this figure. 
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Typical OPTO Switcher scheme for quadrature-fed antenna systems using sideband filters. 
Components shown in solid lines are within OPTO Switcher cabinet. 
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SCHEMATIC OF MOTORIZED SWITCH 

POS. I 
CONNECTS PORTS I a 2, 3 8 4 

POS. 2 
CONNECTS PORTS 2 a 3, I a 4 

Typical OPTO Switcher scheme for single-line antenna system. Scheme shown uses a 
filterplexer for combining aural and visual signals. 
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Specifications 
R-f Connections: 

Visual input and 
output connections ...... ...... 50-ohm, 31/a'' Line (M l-27791K) 

Aural input and 
output connections ............ 50-ohm, l5/a" Line (M 1-561565) 

Power Requirements ........... .115V 50/ 60 Hz from RCA "F"-Line 
transmitter; other transmitters require custom consider­
ation. 

Interlocking ..... ......... Interfaces with "F"-Line transmitters; 
other transmitters require custom interfacing 

Ordering Information 

Communications Systems Division 

VSWR ................ . ..... 1.02:1 or less, any input to any output, 
when terminated in a perfect match 

Dimensions ................................................... 30" W x 44" D x 77" H 
(762 mm x 1118 mm x 1956 mm) 

Weight ..... . ... ......................................... .1200 lbs. (approx.) 

Shipping Dimensions ..... 

Shipping Weight 

OPTO Switcher: 

(543 kg) 

·························_34n W x 48" D x 8511 H 
(864 mm x 1219 mm x 2159 mm) 

. ..... ... ...... .................. 1300 lbs. (approx.) 
(590 kg) 

For low-band "F"-Line Transmitters only* ............ ES-561802 
For high-band "F"-Line Transmitters only* ............ ES-561803 

*OPTO Switcher uses certain coaxial components ordinarily 
supplied as part of the transmitter. When an OPTO Switcher 
is part of the transmitter order, these components are 
deleted from the transmitter equipment, incorporated into 
the OPTO Switcher unit, optimized and tested as a un it 
before shipment. 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 RCJI Broadcast 
Systems 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 

catalog 8.4530 

• Requires only a single transmission line 
to the antenna 

• Economical-combines functions of vestigial 
sideband filter and constant-impedance notch 
diplexer 

• Insertion loss less than 0.5 dB 

• Pre-tuned at factory 

• Choice of ceiling or wall mounting 

I RCII 25/30-KW VHF Low & Mid-Band Filterplexer 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Description 
R CA's VH F Fil terplexer, Ml-19 179, 

represents a combination vestigial side­
band filter and constant-impedance notch 
di plexer. It is used to a ttenuate the lower 
sideband of a double sideband visual 
transmitter and to feed the outputs from 
the visual transmitter and the aural trans­
mitter si multaneously through a single 
coaxial line to an antenna . 

The filtcrplexer consists essentially of 
two bridge-baluns connected by two 
equal lengths of interconnecting coaxial 

Specifications 

t ransm1ss10n line and three filter c ircuits 
(cavi ti es ) on each of the two intercon­
necting coaxial transm ission I ines. The 
fi rst and second caviti es are used to 
obtain the vest igial response charac teris­
tics of the visual input whi le the third is 
tuned to the sound frequ ency. As in the 
constant-impedance notch di plexer and 
the vestigial sideband filt er, the visual 
signal is fed into the bridge-balun circuit 
and travels directly to the antenna input 
terminals. On antennas using a two line 
feed such as the Superturnstil c this filter­
pl exer will permit the use of a single line 
whi ch may result in a considerable saving 

in line cost. The single line a lso reduces 
the wind load on the tower. 

T he inserti on loss is less than I dB out 
to a point 4 MHz above the pi cture car • 
ri er frequ ency. T he ves tigial sideband 
charac teristics a rc a lso main ta ined by 
havi ng the lower sideband frequencies 
at tenu ated to more than 20 dB fro m the 
low edge of the channel 1.25 MHz to 
4.25 MHz below the pi cture carri er. 

The unit is designed for either ceiling 
or wall mounting. H owever, mounting 
requirements must be specified before 
assembly. 

Frequency ...................... .. ....... .VHF channels 2 to 6 as specified, Maximum Visual Input Stand ing Wave Ratio .................. .. 1.1:1 
pre-tuned and tested at the factory 

Maximum Power: 
Ml-19179/19179A .......... .. 25-kW peak visual, 15-kW peak aural, 

at 7500 feet elevation 
Ml-19179B ........................ 30-kW peak visua l, 6-kW peak aural, 

at 7500 feet elevation 
Efficiency: 

Aural ............................ ................................... ............... 95% (0.2 dB) 
Visual ............... ...... ....................................................... 95% (0.2 dB) 

(Visual losses included in RCA transmitter peak power 
rating) 

Connections: 
Input Impedance (aural and visual) .... .............. 50/51.5 Ohms 

31/s" unflanged coaxial line (Ml-19113) 
Output Impedance .................................................... 50/51.5 Ohms 

31/s'' unflanged coaxial line (Ml-19113) 
Mounting .................. .. .. ....... ....................... Ceiling or wall (specify) 
Isolation: 

Visual Input to Aural Input at Visual Carrier ................ 30 dB 
Aural Input to Visual Input at Aural Carrier ................ 30 dB 

Commercial Electronic Systems Division 

Minimum Input Bandwidth (both sidebands) ................ 9 MHz 
Ambient Temperature ...... .................... -l0 °C min. to 45°C max. 
Blower .............. 230 Vo lts, 0.8 Amp., 60 Hz, connect in parallel 

with aural PA blower 
Interlock Actuator .. ........................... .lOOµA with 4000 Ohm load 
Interlock, Air ........ 5 A, 230 Volts, aural transmitter connection 
Weight (max.) ................. ....................................... 1200 lbs. (544.3 kg) 
Dimensions: 

(maximum for channel 2) ...... 130" long, 100" wide, 35" high 
(330.3 cm, 254 cm, 88.9 cm) 

25-kW VHF Low Band Fi lterplexer, 51.5-Ohm ............ M 1-19179* 
25-kW, VHF Low Band Filterplexer, 50-Ohm 

(for use with TT-15FL) .................................. .. .. .. .. .. .... Ml -19179A* 
30-kW, VHF Low Band Filterplexer, 50-Ohm 

(for use with TT-30FL) ................................................ M l-19179B* 
* Specify channel frequency and desired mounting. 

6TB 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 RCII Broadcast 
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catalo B.4532 

• Requires only a single transmission line 
to the antenna 

• Economical-combines functions of vestigial 
sideband filter and constant-impedance 
notch diplexer 

• Insertion loss less than 0.5 dB 

• Pre-tuned at factory 

• Choice of ceiling or wall mounting 

non 35-KW VHF High-Band Filterplexer 

I Description 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RCA's 35-kW VHF High-Band Filter­
plexer, Ml-561530, is designed to prop­
erly attenuate the lower sideband of a 
doubl e sideband visual transmitter and to 
combine the outputs of the visual trans­
mitter into a single output. It thus com­
bines the functions of a vestigial side­
band fi lter and a constant-impedance 
notch dipl exer in a single complete unit. 
The filterplexer may be used with 35-kW 
transmitters or with lower powered trans­
mitters. I t is especially recomm ended for 
use with the newer antennas requiring a 

single line input, such as the RCA 
Traveling Wave types. 

The 35-kW Filterpl exer consists essen­
tia lly of two bridge-baluns connected 
by two equal lengths of interconnecting 
coaxial transmission li ne each incorpo­
rating three filter circuits or cavi ties. The 
first and second cavities are used to ob­
tain the vestigial response characteristics 
of the visual input whi le the third is 
tuned to the sound frequency. As in the 
constant-impedance notch dipl exer and 
the vestigial sideband filter, the visual 

signal is fed into the bridge-balun circuit 
and travels directly to the antenna input 
terminals. 

The insertion loss is less than 1 dB out 
to a po int 4 MHz above the picture car­
rier frequency. No opera ting adjustments 
are necessary as the unit is pre-tuned at 
the factory. 

The unit is designed for either ceiling 
or wall mounting. However, mounting 
requirements must be specified before 
assembly. 

Specif" cation::: Aural Carrier Standing Wave Ratio ........................................ 1.3:1 

Frequency ........................... .VHF channels 7 to 13 as specified, 
pre-tuned and tested at the factory 

Power Rating ........................... 35 kW (peak visual), 7 kW (aural) 
or 25 kW (peak visual), 12.5 kW (aural) at 8000 ft. elevation 

Efficiency: 
Aural .............................................................................. 92% (0.4 dB) 
Visual ............................................................................ 96% (0.2 dB) 

(Visual losses included in RCA transmitter peak power 
rating) 

Connections: 
Input Impedance (aural and visual) ................ 50 / 51.5 Ohms, 

31/s" unflanged, coaxial line (Ml -19113, Ml -19313) 
Output Impedance .................... 50 / 51.5 Ohms, 31/s'' unflanged, 

coaxial line (Ml -19113, Ml-19313) 
Maximum Visual Input Standing Wave Ratio .................... 1.1:1 

Ambient Temperature ........................ -l0°C min. to 45°C max. 

Isolation: 
Visual Input to Aural Input at Visual Carrier .............. .. 30 dB 
Aural Input to Visual Input at Aural Carrier ................ 30 dB 

Blower ................................. .230 Volts, 50/60 Hz, 0.8 Amp. 1/J HP 
Dimensions: 

(max. for channel 7) ................ 90" long, 87½" wide, 24" high 
(228.6 cm, 222.25 cm, 60.96 cm) 

Mounting ................................................... .Wall or ceiling (specify) 
Weight ........................................................ 1000 lbs. (453.6 kg) max. 

35-kW VHF Fi lterplexer (Channels 7 to 13) ...... .. ...... M 1-561530* 

* Specify channel frequency and desired mounting. 

6TB 

Commercial Electronic Systems Division non 
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catalog B.4533 
PRELIMINARY 

• Combine visual and aural carriers 
to the antenna 

• Economical-
combine functions of VSBF 
and constant-impedance 
notch diplexer 

• Visual insertion loss 
less than 0.27 dB 

• Pretuned to your channel at factory 

• Choice of ceiling or wall mounting 

• Eight-cavity filter for optimum 
lower-sideband shaping 

35- and 50-kW VHF High-Band Filterplexers I. ____________ ~ 
I 
I 
I 
I 
I 
I 

Description 
The 35- and 50-kW VHF High-Band 

Filterplexcrs described here arc desi gned 
to properly a ttenua te the lower sideband 
of a doubl e-sideband vi sual transmitter 
output and to combin e the outputs of the 
vi sual and aural transmitters into a single 
output. They thus combine th e functi ons 
of a vestigial sid eband filter (VSBF ) and 
a constant-impedance notch dipl exer in a 
single compl ete unit. The filt erpl exers 
may be used with 35-, 50-kW or with 
lower-powered transmitters. They arc 
especially recomm ended for use with an-

tcnnas requiring a single transmiss ion-line 
input, such as RCA Traveling W ave or 
" Butterfly" types. 

The filtcrplexers consist essenti a ll y of 
two bridge-ba luns conn ected by two equal 
lengths of coa xi a l transmission line each 
incorporating four filter circui ts or cavi­
ti es. The first three caviti es obtain the 
vestigial sideband response characteristics 
of the visual while the fourth is tuned to 
the aural carri er frequ ency. As in the 
constant-impedance notch diplexer and 
the ves tigia l sid eband filter, the visual 

signal is fed into the bridge-balun circuit 
and travels direct ly to the antenna input 
terminals. 

The insertion loss rela tive to picture 
ca rri er is less than 0.5 dB from 0.75 MHz 
below to 4.0 MHz above. No operating 
adjustm ent s arc necessary as the unit is 
pretun cd at the factory . 

The unit is designed for either cei ling 
or wall mounting. If wall mounted, the 
unit's long dimension should be parall el 
to the floor ( as shown in illustration 
above). 

6VB 
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Specifications 
Frequency ..... . .... VHF channels 7 to 13 as spec ified, 

pretuned and tested at factory 
Power Rating: 

50-kW Filterplexer ............... 50 kW (peak visual), 10 kW 
(aural) up to 8,000 ft. (2438m) above sea level 

35-kW Filterplexer ...... ............ .35 kW (peak visual), 7 kW 
(aural) up to 8,000 ft. (2438m) above sea level 

Efficiency: 
Aural ... .. ... .. ............................................................... 90% (0.46 dB) 
Visual .................. ... ................. . .... 94% (0.27 dB) 
(visual losses included in RCA transmitter peak power 

rating) 
Connections: 

Input Impedance (aural and visua l) .......................... 50 ohms 
(31/a" unflanged coaxial line, M l-27791K) 

Output Impedance: 
50-kW Fi lterplexer ... 

35-kW Fi lterp lexer 

............ ......... .50 ohms (61/a" unflanged 
coaxial line, M 1-561579) 

... 50 ohms (31/a" unflanged 
coaxial line, Ml-27791K) 

Ordering Information 

Communications Systems Division 

Maximum Visual Input Standing Wave Ratio ................... 1.06:l 

Aural Carrier Standing Wave Ratio ... 1.2:l 

Ambi ent Temperature ............................... 0°C min. to 45 °C max. 

Isolation: 
Visual Input to Aural Input at Visual Carrier ......... .30 dB 
Aural Input to Visual Input at Aural Carrier ... 30 dB 

Blower ............................ 230 vo lts, 50 / 60 Hz, 1.7 amp., 113 HP 

Dimensions: 
(max., for channel 7) ............... 96 x 57 x 34¼ inches 

(2438 x 1445 x 870 mm) 
......................... Wall or ceiling Mounting 

Weight ..... 

Shipping Data: 
Dimensions 
Weight ...... . 

. ......... .1200 lbs. (544 kg) approx. 

... 104 x 68 x 45" (2640 x 1725 x 1140 mm) 
.... .1400 lbs. (635 kg) approx. 

50-kW VHF Fil terplexe r (Channels 7 to 13) ........ ... Ml -561702* 

35-kW VHF Fi lterplexer (Channels 7 to 13) ......... ...... M 1-561703* 

*Specify channel frequency. 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 
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I RCII 

catalo B.4534 

• Combines functions of vestigial sideband filter 
and constant impedance notch diplexer 

• Especially engineered for each channel 

• No operating adjustments-pre-tuned in factory 

• Economical-requires only a single transmission 
line to the antenna 

50-KW VHF High-Band Filterplexer 

I Description 

I 
I 
I 

RCA's 50-kW VHF Hi gh-Band Filter­
pl cxcr, MI-27 316-H, co mbinPs the vestig­
ial sideband filter and constant-impedance 
notch diplcxcr function in a single 
complete unit. It is usPd to properly at­
tenuate the lower sideband of a doubl e 
sideband visual transmi tter and to feed 
the outputs from the visual transmitter 
and the au ral transmitter si multaneously 
through a single coax ial line to an 
antenna. 

The filtcrplexrr may be used with 

50-kW transmittPrs or with lower pow­
ered transmitters. The MI- 27316-H is 
reco mm ended for use with the newer an­
tennas requiring a single lin e inpu t, such 
as the R CA Traveling Wave type. 

Appreciable savings arc realized where 
long transm ission runs are needed to 
reach tower or antenna, since only one 
line is required . The single line also 
grea tly reduces wind load on the tower. 

The filterpl exer combines the high 
qu ality performance charac teristics of 

both a sideband filter and a diplexer. 
The in sert ion loss is less than I dB out 
to a point 4 MHz above the picture car­
ri er frequency. The inputs are designed 
to have a constant foput impedance over 
the band of frequencies produced . No 
operating adjustments are necessary as 
: he uni t is, pre-tuned at the factory. 

Thi s unit is designed for either ceiling 
or wall mounting. However, mounting 
requi rements must be specified before 
fac tory assembly and test is completed. 

I Specifications 

I 
I 
I 
I 
I 
I 

Frequency --VHF channels 7-13, as specified, pre-tuned 
and tested at the factory 

Maximum Power .................. .50 kW (peak visual) 30 kW (aural) 
at 8000 ft. elevation 

Efficiency: 
Aural .............................................................................. 92% (0.4 dB) 
Visual ............................................................................ 94% (0.3 dB) 

(Visual losses includea in RCA transmitter power rating) 
Connections: 

Input Impedance (aural and visual) 
50 / 51.5 Ohms .. . .... Unflanged coaxial line (Ml -19113) 

Reject Load 
50/ 51.5 Ohms ............... Unflanged coaxial line (Ml-19113) 

Output Impedance 
50/ 51.5 Ohms ............... Unflanged coaxial line (Ml-19314) 

Maximum Visual Input Voltage Standing Wave Ratio: 
Lower band edge to 5.25 MHz 

above lower band edge ...................................................... 1.1:l 
5.25 MHz above lower band edge to 5.43 MHz 

above lower band edge .. .................................................. 1.15:1 
Maximum Aura l Input VSWR at Aural Carrier .................... 1.3:1 

Isolation: 
Visual Input to Aural Input at Visual Carrier ............ 30 dB 
Aural Input to Visual Input at Aural Carrier ............ 30 dB 

Weight: 
Fi lterplexer ........................................................ 955 lbs. (433.2 kg) 
Fluid Cooler ...................................................... 210 lbs. (95.25 kg) 

Dimensions (maximum for Channel 7) ... ......... 90" long, 87½" 
wide, 33" high (228.6 cm, 222.25 cm, 83.82 cm) (incl. heat 
exchanger) 

Power Requirements: 
Fan Motor ................................................ 230 V, 60 Hz, 2.1 Amp. 
Pump Motor ..... . ........... 230 V, 60 Hz, 2.1 Amp. 

Fluid Cooler ................ Uses distilled water )n a closed system 
(capacity approximately 7 gallons) 

Ambient Temperature ........................ -l0°C min. to 45°C max. 

Ordering Information 
50-kW VHF Fi lterplexer ...................................................... M 1-27316* 

* Specify channel frequency and desired mount ing. 

6TB 
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catalog B.4514 

• Effective suppression of harmonic radiation 
when used with RCA VHF transmitters 

• Performance complies with all FCC requirements 

• Pre-tuned at factory for optimum VSWR 

• Attenuation 30 dB or greater 2nd thru 4th har-
monies of channel, 20 dB or greater 5th thru 
7th harmonics of channel 

RCff VHF Harmonic Filters 

Description 
The VHF Harmonic Filter in conjunc­

tion with other RF components, sup­
presses all harmonic radiation, 3 MHz 
above VHF channel limits to -60 dB 
or more in conformity with FCC require­
ments. The MI-27317-L/H filter is used 
with all RCA transmitters with a TV 
peak power output of 12.5 kW or less, 
the MI-27318-A-L/H filter is specified 
for RCA transmitters of more than 12.5 

kW TV peak power rating. Two filters 
are required for VHF transmitters, one 
for the aural, and one for the visual 
output. 

The VHF Harmonic Filters, MI-27317 
and 27318-A consist of a series of trans­
mission line elements with a uniform 
outer diameter conductor, a stepped in­
ner conductor, and one shunt stub. The 
conductors are both fabricated of cop­
per. The terminals are the same as un­
flanged transmission line. Attenuation of 

Accessories 

all harmonic radiation 3 MHz above 
channel limits is accomplished by means 
of an M-derived half T-section, several 
low-pass filter sections and a constant-K 
half-T section. This type of design pro­
vides a broadband within the desired 
pass band with a sharp high frequency 
cutoff and high attenuation of frequen­
cies above the pass band. The harmonic 
filters ,are of the reflective rather than 
dissipative type, and should be inserted 
in series with the transmission system. 

Specifications 
FCC 

Channel 
Frequency 

Band 
54-216 MHz 

Coupling, Straight, 31/a" coaxial line .......................... Ml-19113-8 

Frequency ................................ CH. 2-13 
Maximum Power 

(7500 ft. max. Altitude): 
Ml-27317-L ............................ Cr. 2-6 54-88 MHz 12.5 kW peak 
Ml-27317-H ............................ Ch. 7-13 174-223 MHz 12.5 kW peak 
Ml-27318-A-L ........................ Ch. 2-6 54-88 MHz 50 kW peak 
Ml-27318-A-H ........................ Ch. 7-13 174-216 MHz 50 kW peak 

Input and Output .......................... 50/51.5 Ohms, 31/a" unflanged 
coaxial line, M 1-19113 

VSWR .......................................................................................... 1.10 max. 
Attenuation ................ 30 dB or greater, 2nd thru 4th harmonics 

of the channel; 20 dB or greater, 5th thru 7th harmonics 
of the channel 

Mounting .................................. Horizontal position recommended 
Recommended Location .......................... Between power amplifier 

and monitor unit 
Alternate Locations .............. Visual output filter may be located 

between vestigial sideband filter and diplexer 
Ambient Temperature ................................................ 45°C. maximum 
Dimensions: 

M I-27317-L/ H .............. 56 to 175" long (depending on channel) 
x 31/a" O.D. with 11" to 26½" stub approx. 811 from one end 

Ml-27318-A-L/ H .......... 56 to 176" long (depending on channel) 
x 61/a" O.D. with 14" to 27" stub 113/il' from one end 

Adaptor, Inner Conductor, 
for M 1-19313 coaxial line .............................................. M 1-19313-10 

Ordering lnformatio'.l 

FCC Channel 
2 
3-4 
5-6 
7-9 

10-13 

2 
3-4 
5-6 
7-9 

10-13 

12.5 KW RATING 

Frequency Band 
54-60 MHz 
60-72 MHz 
76-88 MHz 
174-192 MHz 
192-216 MHz 

50 KW RATING 

54-60 MHz 
60-72 MHz 
76-88 MHz 
174-192 MHz 
192-216 MHz 

Designation 

M 1-27317-2 
M 1-27317-3 
M 1-27317-5 
M 1-27317-7 
M 1-27317-10 

M l-27318-A2 
M l-27318-A3 
M l-27318-A5 
M I-27318-Al 
M I-27318-AlO 

6TB 
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RCn VHF Vestigial Sideband 

Description 
An RCA Vestigial Sideband Filter is 

an int<'gral part of each VHF T<'levision 
Transmitter. It serves to attenuate the 
lower sidC'bancls of the visual transmitter 
and provides a constant impedance load 
for th<' output stage of the visual power 
amplifier. The filter also protects the 
services in the frequency band below the 
television ch:rnncl against interference. 
Sev<'ral type sidC'band filters arc designed 
for the various power ratings of trans­
mitters; they are specially engineered for 

Ordering Information 
Stock No. Power Chan. Part of RCA 

ES-27233-* 2 kW 2-6 TT-2BL 

Ml-19114-B* 5 kW 7-13 TT-5EH1 

each channel. These fixed-tuned, factory 
adjusted filters eliminate many operat­
ing adjustments on the transmitter. 

The vestigial sideband filter passes the 
visual upper sideband signal energy of 
the television channel from the power 
amplifier to the antenna feed system. 
The small amount of energy that falls 
below the assigned visual carrier is dissi­
pated in an absorbing resistor. Several 
types of filters arc now in use. MI-
19114-B, ES-27233, ES-27234 and MI-

Transmitter 

ES-27234-* 12½ kW 2-6 TT-6EL, TT- l 2EL 

ES-27234A* 15 kW 2-6 TT- l 5FL 

Ml-19085-L * 25 kW 2-6 TT- 12-EL, TT-25EL 

Ml-27799-* 25 kW 7-13 TT-l 2EH, TT-12 / l 2EH, TT-25EH 1 

Ml-19085A-L* 30 kW 2-6 TT-30-FL 

Ml-27315-H* 50 kW 7-13 TT-25 / 25EH l , TT-25 / 25L 

* Sales orde r mus t add customer's assigned channel number fo ll owing letter or dash. 

catalog 8.4516 

• Factory tuned and adjusted for the 
specified operating TV channel 

• Designed to provide the proper 
side-band shaping for color 
transmission 

• Provides constant load impedance 
to the visual transmitter 

• Results in desired side-band 
characteristic, independent of 
transmitter tuning 

Filters 

27799 are a combination of a low pass 
and a high pass filter to give constant 
impedance characteristics, while MI-
19085-L, and MI-27315-H use a bridge 
arrangement with balanced high pass 
filters. The combination of the high pass 
and the low pass filters in parallel pre­
sents a constant input impedance to the 
radio frequency energy. 

The filters are coaxial transmission 
line networks. The input and output con­
nections have standard dimensions for 
31/a -inch and 1 ¾-inch unflanged trans­
mission lines. The units have a charac­
teristic impedance of 50/ 51.5 Ohms. 
The power amplifier of the visual trans­
mitter is matched with a standing wave 
ratio of 1.1 to 1 or better. The sidebands 
that fall below the television channel arc 
attenuated by 20 dB or more when used 
with RCA transmitters. The sideband 
filters may be mounted in various posi­
tions, but should be located near the 
transmitter. The ambient temperature of 
the air about the filter shou ld not exceed 
a maximum of 45 degrees C. Blowers 
provide cooling air for filters operating 
in the higher power ratings. 

6TB 
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RCff VHF Vestigial Sideband 

Description 
An RCA Vestigial Sideband Filter is 

an integral part o,f each VI-IF Television 
Transmittrr. It seives to attenuate the 
lowrr sid rb;rnds of the visual transmitter 
and provides a constant impedance load 
for th e ou tput stage of the visual power 
amplifi rr. The filtrr also protrcts thr 
services in the frequency band below the 
telc,·ision channel against interference. 
Scvrral type sidrband fi lters arc d esigned 
for the variou s power ratings of trans­
mitters; they are specia lly enginerred for 

Ordering Information 
Stock No. Power Cha n. Pa rt of RCA 

ES-27233-* 2 kW 2-6 TT-2BL 

Ml-19114-B* 5 kW 7-13 TT-5 EH1 

eac h channel. These fixed-tuned, factory 
adjusted filters eliminate many operat­
ing adjustments on the transm itter. 

The vest igial sideband filter passes the 
visual upper sideband signal energy of 
the television channel from the power 
amplifier to the antenna feed system. 
The small amount of energy that falls 
below the assigned visual ca rrier is dissi­
pated in an absorbing resistor. Several 
types of filters are now in use. MI-
19114-B, ES-27233, ES-27234 and MI-

Transmitter 

ES-27234-* 12½ kW 2-6 TT-6EL, TT-l 2EL 

ES-27234A* 15 kW 2-6 TT- l 5FL 

Ml-19085-L * 25 kW 2-6 TT-12-EL, TT-25El 

Ml-27799-* 25 kW 7-13 TT- l 2EH, TT-12 / l 2EH, TT-25EH1 

Ml- l 9085A-L * 30 kW 2-6 TT-30-FL 

Ml-27315-H* 50 kW 7-13 TT-25/ 25EH l, TT-25 / 25L 

* Sales order must add customer's assigned channel number following letter or dash . 

catalog B.4516 

• Factory tuned and adjusted for the 
specified operating TV channel 

• Designed to provide the proper 
side-band shaping for color 
transmission 

• Provides constant load impedance 
to the visual transmitter 

• Results in desired side-band 
characteristic, independent of 
transmitter tuning 

Filters 

27799 arc a combination of a low pass 
and a high pass filter to give constant 
impedance characteristics, while MI-
19085-L, and MI-27315-H use a bridge 
arrangement with balanced high pass 
filters. The combination of the high pass 
and the low pass filters in para ll el pre­
sents a constant input impedance to the 
radio frequen cy energy. 

The filters arc coaxial transmission 
line networks. The input and output con­
nections have standard dimensions for 
31/s -i nch and l ¾-inch unAangcd trans­
mission lines. The units have a charac­
teristic impedance of 50/51.5 Ohms. 
The power amplifier of the visual trans­
mitter is matched with a standi ng wave 
ratio of 1.1 to I or better. The sidebands 
that fa ll below the television channel arc 
attenuated by 20 dB or more when used 
with RCA transmitters. The sideband 
filters may be mounted in various posi­
tions, but should be located near the 
transmitter. The ambient temperature of 
the air about the filter should not exceed 
a maximum of 45 degrees C. Blowers 
provide cooling air for filters operating 
in the higher power ratings. 

6TD 
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RCff VHF Television Diplexers 

Description 
The Diplexer is a device constructed 

of transmission line sections which per­
mits feeding both the aural and visual 
counterparts of the television signal to 
the same antenna without detrimental 
crosstalk. This permits use of one an­
tenna for radiating both aural and visual 
signals. The Diplexer is designed particu­
larly for use in transmission lines for 
Superturnstile and Super-Gain antennas; 
however, it can be used with any TV an­
tenna which utilizes a quadrature phased 
dual transmission line. 

The diplexing systems vary in size and 
weight depend ent upon the frequency 
band used. The input and output im­
pedances of each system matches the 
standard transmission line characteristic 
impedance. It has a low insertion loss­
less than 0.1 percent because it uses no 
tuned traps or other circuits carrying 
high circulating current. The power 
handling capacity is correspondingly high 
because the power dissipated is roughly 
equivalent to that of an equal length of 
transmission line of the same dimensions. 

catalog 8.4 719 

• Permits feeding 
both aural and visual signals 
to one transmitting antenna 

• Compact-
can be mounted overhead 
with transmission line 

• Enclosure keeps out dust 

• Furnished precut to channel­
no adjustment required 

The following dipl exers arc recom­
mended for use with the various type 
RCA television transmitters: 

MI-19390-TT-2BL, TT-5EH1, TT-

6EL, TT-12EH,_ TT-12EL 

MI-19390-A- TT-ISFL 

MI-19391-TT-25EL 

MI-19391-A-TT-30FL 

MI-19394- TT-25EHI 

6TB 
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INPUT 

Ml-19390 / Ml-19390-A 
CHANNEL p Q 

2 1071/,6 55 ¾ 
3 97 Yi6 501!{6 
4 891/,6 46 ¾ 
5 781/,6 41 :¾'6 
6 73 ¾'6 38 1/,6 
7 371/,6 201!{6 
8 36 ¾'6 20 !{6 
9 35 ¾'6 19 Yi6 

10 34 r.'6 19 !{6 
11 331/,6 181!{6 
12 32 u6 18 3{6 
13 3113{6 1713{6 

VISUAL INPUT 

TO ANTENNA 
~~ 

Ml-19391 / Ml-19391-A 
CHANNEL p Q 

2 1091/,6 575/a 
3 991/,6 521){6 
4 911/,6 485/a 
5 801/,6 43¾'6 
6 75¾'6 4_01/,6 

Ml-19394 
CHANNEL p Q 

7 391/,6 221!{6 
8 38 ¾'6 22 !{6 
9 37 ¾'6 21 1/,6 

10 36 ¾'6 21 !{6 
11 35 1/,6 201!{6 
12 341/,6 20 ¾'6 
13 331¾'6 1911/i6 

Outline drawings with dimensions shown in inches. 

Commercial Electronic Systems Division 

Specifications 
M 1-19390/ 19390-A 
Frequency ............................................................................ 54-216 MHz 
Maximum Power .......................................................................... 15 kW 
RF Input and Output: 

Ml-19390 ............................................ ~.51.5 Ohms, 1%" unflanged 
coaxial line (Ml-19112) 

Ml-19390-A ............................................ 501 Ohms, 1%" unflanged 
coaxial line (M 1-561565) 

RF Efficiency .................................................................................. 99.9% 
Attenuation .............................................................................. 0.004 dB 
Visual lnput... ....................................................... VSWR less than 1.05 
Aural lnput... ....................................................... VSWR less than 1.15 
Weight ................................................ 12 to 30 lbs. (5.4 to 13.6 kg.) 
Mounting ............... ............................................................. Any position 
Dimensions .......................................................... See outline drawing 

Ordering Information 
15 kW VHF TV Diplexer .............................................. M 1-19390-* 
15 kW VHF TV Diplexer (for use with TT-15FL) .... M I-19390-A-* 

* Ml number to inc lude cha nne l, i.e .: Ml-19390-2 for FCC channe l #2, etc. For 
non-FCC assignments-specify visua l and aural carrier frequencies. 

Ml-19391/19391-A 
Frequency .............................................................................. 54-88 MHz 
Maximum Power ............................................................................ 50 kW 
RF Input and Output: 

M 1-19391 ..................................... .50/51.5 Ohms, 31/s" unflanged 
coaxial line (Ml-19113) 

M I-19391-A ............................................ 50 Ohms, 31/s" unflanged 
coaxial line (M I-27791-K) 

RF Efficiency ......................................... ......................................... 99.9% 
Attenuation .............................................................................. 0.004 dB 
Visual lnput... ..................................................... VSWR less than 1.05 
Aural lnput... ....................................................... VSWR less than 1.15 
Weight ............................................... .120 to 175 lbs. (55 to 80 kg.) 
Mounting ............................................................................ Any position 
Dimensions ............................................... ........... See outline drawing 

Ordering Information 
Low Band 50 kW Diplexer ............................................ M 1-19391-* 
Low Band 50 kW Diplexer 

(for use with TT-30FL) ............................................ M I-19391-A-* 

Accessories 
Adaptor, Inner for Ml-19313 Coaxial Line .................. Ml-19313-10 
Coupling, Straight .......................................................... Ml-19113-C8 
Reducer, 61/s" to 31/a" Coaxial Line ............................ M I-19314-CB 

* Ml number to inc lude channe l, i.e.: Ml-19391-6 for FCC cha nnel #6, etc. For 
non-FCC assignments-specify visual and aural carrier frequencies. 

Ml-19394 
Frequency ....................................................................... .174-216 MHz 
Maximum Power ............................................................................ 50 kW 
RF Input and Output .................... 50 / 51.5 Ohms, 31/a'' unflanged 

coaxial line (Ml-19113) 
RF Efficiency .................................................................................. 99.9% 
Attenuation ........................................... ................................... 0.004 dB 
Visual lnput... ..................................................... VSWR less than 1.05 
Aural lnput... ....................................................... VSWR less than 1.15 
Weight ........................................................ 48 to 60 lbs. (22 to 27 kg.) 
Mounting ..................... ....................................................... Any position 
Dimensions .......................................................... See outline drawing 

Ordering Information 
High Band 50 kW TV Diplexer ........................................ Ml-19394-* 

Accessories 
Adaptor, Inner for Ml-19313 Coaxial Line ................ Ml-19313-10 
Coupling, Straight .......................................................... Ml-19113-C8 
Reducer, 61/s" to 31/s" Coaxial Line ............................ M I-19314-CB 

• Ml number to include channe l, i.e .: Ml -19394-7 for FCC cha nnel #7, etc. For 
non-FCC ass ignments-specify visual and aural carrier frequenc;es. 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 RCII Broadcast 
Equipment 
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I catalog B.4104 

I 

I • Complete line of VHF antennas for 
Channels 2-13 

• Gains from 2 to 18 

• Tailored vertical patterns where required 

I • Input power ratings up to 100 KW 

• Grounded for lightning protection 

• Electrical beam tilting for optimum performance 

I Multiple station operation by means of • 
stacking and diplexing 

:I • Directional patterns obtainable 

I VHF Superturnstile Antennas 

I Description 

I 
I 
I 
I 
I 
I 

The RCA Supcrturnstile Antenna be­
cause of its excellent characteristics, fine 
performance record and low cost is the 
most widely used VHF antenna in the 
television industry. The detailed electri­
cal and mechanical characteristics of I 9 
antennas having gains from 2 to 18 are 
listed in the Tables I and II. These will 
provide data needed for: 

I. The choice of the proper antenna 
for a given terrain situation and also 
to obtain the proper ERP 

2. Data for filing purposes 

3. Data for tower design 

4. Information with regard to acces­
sory equipment 

5 . Shipping and rigging data 

The antennas are made in three bands 
designated L, M, and I-I in the type 
number as follows: 

L- Low band channels 2, 3 

M- Medium band channels 4-6 

I-I- High band channels 7-13 

The pole, radiators, and the junction 
boxes including the three section trans­
former are the same for each band group. 
The only change made for individual 
channels arc the spacer plates which 
change the spaci ng between the pole and 
the radiator, and the fcedline lengths. 

Radiators 
The radiator is the typical batwing 

which is about 0.6 wavelength in height. 

One pair of radiators mounted i_n line on 
the pole have a tip to tip spacing of 
about 0.5 wavelength. Exact dimensions 
arc given in Table II. The special shape 
provides excellent bandwidth. Two radi­
ators mounted in line (N-S ) have th,.. 
approximate hor izontal pattern of a di­
pole. When two pa irs of such radiators 
(N-S and E-W) are placed in a 90-dcgrce 
space and phase relationship they pro­
duce a pattern which is essentially omni­
directional. 

The electrical equivalent of two pairs 
of radiators mounted at right angles to 
each otlH'r (N-S and E-W) is that of two 
crossed dipoles with a vertical separation 
of approximately one-half wavelength. 
This minimizes upward and downward 
radiation so that the mutual inductance 

8TB 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

between adjacent radiators is quite low 
whi ch facilitates the stacking of radiators. 

Feed System 
The Superturnstile feed system is of 

th e branching type in whi ch each radia­
tor is fed with a separate Styroflex cable. 
The radiators are carefull y matched to 
maintain a minimum VSWR on the 
cabl es. The Styroflex cables from each 
radiator are brought together in a junc­
tion box . For antennas of six stacked 
sections or less, two junction boxes are 
normally used, one for the North-South 
system of radiators and another for the 
East-West system. The impedance of the 
combined cables in the junction box is 
stepped up to 5 l ½ Ohms by means of a 
three-section transform er which has very 
wide band characteristi cs. 

A twelve section antenna consists sub­
stantially of two six section antennas as 
far as the feed system is concerned. 
Hence a twelve section antenna has four 
junction boxes with associated trans­
formers. Four 31/a -feed-lines are brought 
down below the tower top. These four 
lines are combined into two by means of 
a combining network which is usually 
loca ted in the tower top. Space must be 
provided in the tower top for this net­
work. The dim ension "T" in Tabl e II is 
the distance below the tower top to the 

point of connection of the main feeder to 
the combining network. 

Gain 
The gain of one section of the antenna 

consisting of four radiators is approxi­
mately one over a dipole. The gain in­
creases roughly by one for each added 
section. For instance, a six section an­
tenna will have a gain over a dipole of 
about six. Exact values are given in Table 
I. Gains from 2 to I 2 are provided for 
the low and medium bands and from 2 
to 18 for the high band. Antennas with 
gains between I 2 and 18 are custom 
antennas. 

Vertical Patterns 
The vertical pattern is the relative fi eld 

strength transmitted in a given vertical 
plane. Since vertical stacking always 
produces pattern nulls unless special pro­
visions are made, it becom es necessary 
to fill these especiall y for the high gain 
antennas. Experience has shown that pat­
tern "fi ll " is usually not required for an­
tennas with gains up to six for height 
above the terrain of about 1000 feet. For 
antennas having a gain of twelve and 
above, several alternate means are pro­
vided. Typical patterns are shown on the 
last page. 

1. The standard antenna provides a 
70/30 power split which fills in the odd 
nulls ( first, third, etc.). The remaining 
nulls wi ll be in the same general location 
as for a six bay antenna discussed above 
and usually will not require special 
treatment. 

Antennas having a power split of both 
50/50 and 70/30 are availabl e for all an­
tennas with a gain of 12 for all channels. 
Typical vertical patterns for these con­
ditions are shown. 

2. For the high band only, the TF-
12BH provides an exceptionally heavy 
fill. Such a fill may be desirable when 
the service area starts at the base of the 
antenna and for heights over terrain sub­
stantiall y greater than 1000 feet. The 
large amount of fill reduces the gain of 
the antenna approximately 20 percent 
und er that of the I 2AH antenna with a 
70/30 power division. Exact values are 
given in Table I and a vertical pattern 
for Channel 10. 

Beam Tilt 
Beam tilt can be provided in the twelve 

section antennas. Beam tilt can be both 
electrical and mechanical. When electri­
cal beam tilt is used, the phase of the 
upper six layers is advanced beyond the 

Closeup of Superturnstile showing typical feedline dress. View of Junction Box Assembly. 

BLEEDER VALVES 
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lower six by changing the relative fe ed 
line length in the combining network. 
This produces the same beam tilt in all 
directions at the expense of approximately 
7 percent gain in the main lobe. Exact 
values can be obtained on request. For 
great heights over the terrain, beam tilt 
may be valuable in increasing the local 
field while reducing it slightly above the 
horizontal. A graph shows the regular 
and one degree beam tilt pattern for a 
l 2AH antenna at Channel 10. The MI 
number of the beam tilting section is 
listed in Table II (E and F) for the 12-
section antennas. 

TV Power Rating 
The superturnstile antenna ratings 

given are based on the visual power at 
the peak of the synchronizing pulse which 
is known as the TV power rating. 

This is based on the fact that the black 
level power is 0.6 of the peak visual 
power and that the aural power accord­
ing to present standards is 0.2 of the 
peak visual power. For conditions other 
than assumed, the total average power 

should not exceed 0.8 times the peak 
visual power or the ratings will be ex­
ceeded. The rating is based on an am­
bient temperature of 104 degrees F. in 
still air. 

Impedance 
The antenna proper has been designed 

to meet a voltage standing wave specifi­
cation of 1.1. In the light of recent in­
vestigations it seems desirable as an 
alternate to change the nature of this 
specification in the interest of obtaining 
the best picture. Variabl e transformers 
located below the junction box trans­
formers can be installed and optimized 
for picture quality. In this process the 
VSWR will become higher at the band 
edges but the overall result may be more 
desirable. 

Emergency Features 
The Superturnstile Antenna has built­

in emergency features. This is not gen­
erally true of other antenna types. 

The standard system is used in most 

cases since it provides for emergency op­
eration and uses the bridge diplexing 
system for combined visual and aural 
operation into the antenna . For emergen­
cy operation in case of failure of the 
E-W transmission line (for instance), the 
E-W transmission line is repl aced at the 
dipl exer by a RF Load and Wattmeter, 
so that the N-S side of the antenna con­
tinues to radiate with a figure-8 coverage 
pattern. The bridge diplexer is the least 
expensive type of diplexer. See detailed 
information in this ca talog. 

The single-line system is used where 
the transmission line length is very great. 
Systems (A) and ( B) are shown on the 
following page. 

LEGEND: 
Cl N .................... Constant impedance notch 

diplexer or filterplexer 
C .................................................. Combining tee 
A ........................................................ Aural input 
V ...................................................... Visual input 
Q .......................... Quadrature phasing length 
Filterplexer ................ Combination vestigial 

sideband filter and constant imped­
ance notch diplexer. 

http://www.SteamPoweredRadio.Com
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A 8 C D E 
STANDARD SYSTEM 

USING BRIDGE OIPLEXER 
SINGLE- LINE SYSTEM, USING 

CIN OIPLEXER OR FILTEAPLEXER 
STANDARD SYSTEM 4-LINE SYSTEM 
BRIDGE DIPLEXER BRIDGE OIPLEXER 

SINGLE- LINE 
CIN OIPLEXER 

F 
2-LINE 

CIN OIPLEXER 

2 
0 

~ .... 
"' 

N-S E-W N-S 

Q 

A 

EMERGENCY OPERATION 

FIGURE-8 PATTERN 
FROM ANTENNA 

E-W 

C Q 

V 

NONE 

--- · ---- ·- ------T T C 

C 

z Q 
0 

~ C 
... 

T 
V A V A 

"' 

EMERGENCY OPERATION 

FIGURE-8 MODIFIED NONE CIRCULAR 

PATTERN FIGURE-8 PATTERN HALF POWER 

Transmiss ion line systems for feeding 
antennas of six or less layers of radiators. 

Transmission line systems for feeding 
antennas of more than six layers. 

The ( C) standard system is used in 
most cases since it provides fo r emergen­
cy operation and uses the bridge dipl ex­
ing system for co mbin ed visual and aural 
operation into the antenna. If one line 
fai ls it is replaced at the dipl exer by a 
RF Load and Wattrneter. 

T he ( D ) system provides greater fl exi­
bili ty by the addition of two more trans­
rn ission I in es. 

Tl1e ( E ) system can be used where the 
transrn ission line length is very great and 
where other emergency antenna faci liti es 
a re avai lable. 

T he ( F ) system results in a half-power 
circul ar pa ttern for emergency opera tion. 

LEGEND: 
C .................................................. Combining tee 

T.. ............................ Beam ti I ting adjustment 

Q ........................ Quadrature phasing length 

A ........................................................ Aural input 

V ...... ................................................ Visual input 

CIN ...................... Constant impedance notch 
diplexer. A filterplexer (combined 
vestigial sideband filter and diplexer) 
may also be used. 

Meehan ica I Characteristics 
The pole is mad e of steel tubing. Sec­

tions of various diam eters are telescoped 
and joined by swaging. For shipping pur-

poses, the poles are made in convenient 
lengths which are assembl ed by means 
of welded fi eld joints using res t collars 
for positive seating. The number of sec­
tions in which the pole is shipped (N) 
and the weight of the heaviest section 
( P ) is given in T able II to assist the 
erector. The pole is shipped with one 
coat of red lead . 

The radiators are made of steel tubing 
and solid round stock, and are hot dip 
galvanized. They are spaced from the 
pole by hot dip galvanized steel spacer 
pl ates and are thus firmly ground ed. 

Feed System 
The junction boxes are mad e from a 

brass forging whi ch eliminates the poros­
ity often associated with castings. Each 
box can accommodate twelve styroflex 
feed-lines, six below and six above. The 
junction box and the three section trans­
form er is made to precise mechanical 
dim ensions. The design represents many 
years of accumulated experience. Great 
care has been taken to avoid electrolysis 
at the junction points of di ssimilar 
metals. Supporting brackets, and some 
hardware is hot dip galvanized . The 
balance of the hardware is stainless steel. 
The feedlin es are iridited styro fl ex cable 
cut to the precise length required for 
each channel. Complete instructions for 

assembling the feed system should be 
closely followed so as to obtain optimum 
perform ance. The d esign and assembly 
detail s whi ch have been accumulated 
over many years have an important bear­
ing on performance. 

Lighting Provisions 
A plate is provided for mounting the 

300-millimeter beacon which, however, 
is not furni shed with the antenna. A 
beacon cable ~hich comes out of the 
bottom of the pole is also provided. In­
stall a tion inside the pole avoids compli­
cations in the feed system. For the 
TF-12AM and l 2AL only, additional 
obstruction lights are provided. A separ­
a te cable is provided which goes through 
the center of the pole and comes out of 
the bottom. 

Deicing 
The Superturnstile antenna has a low 

impedance feed point and is not too 
criti cal to ice. In geographical regions 
where ice does form , it is advisable to 
deice the area between the verti cal mem­
ber of the radiator and the pole. Thi s is 
acco mplished by a heater constructed of 
a resistance unit mounted in a high 
ni ckel steel casing which mounts inside 
the vertical m ember. Each radiator re-
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quires heating power as follows: Ch. 2-3, 
750 Watts; Ch. 4-6, 500 Watts; and Ch. 
7-13, 200 Watts. The MI number of the 
deicer required is given in Table I. Each 
MI number includes four heaters, a 
junction box, connecting cables, and 
necessary hardware. The quantity of 
MI's required correspond to the number 

of sect ions in the antenna. The total num­
ber of kilowatts required for d eicing is 
a lso given in Table I. The deicers may 
be operated automatically by a unit lo­
cated at the level of the antenna which 
operates in the temperature range where 
ice is known to form. The Control Unit 
is identified as MI-27369. 

RCA Superturnstile antennas include a lightning protector, feedlines and beacon. 

Wind Load 
Table II lists th e wind reactions R 1, 

R 2 , R,1, the mom ent arms D 1 , and D 2 , 

and overturn moment M in kip feet 
( thousands of foot pounds). The symbols 
are explained in the Definition of Me­
chanical Symbols. All values for gains 
of 2 to l 2 are based on 50 pounds per 
square foot ( psf ) on flats and 30 psf on 
rounds (50/30). Antennas designed for 
higher wind loads can be obtained on 
request. 

Custom Superturnstile Antennas 
The Superturnstile antenna is very 

versatile and can be furnished for many 
special applications. Some of these are 
as follows: 

Gain: Other gains than those listed can 
be furnished if required. Single section 
antennas are available for standby use. 

Vertical Patterns: The various standard 
choices are shown. Patterns for special 
conditions can be achieved by ampli­
tude and phase variations on request. 

Horizontal Patterns: Peanut shape and 
figure eight patterns can be obtained. 
Their use will require a notch diplexer 
instead of the bridge diplexer normal­
ly ..ised. 

Power Handling: Antennas can be built 
for greater power ratings within limits. 

Wind Load: Antennas can be built for 
greater wind loads for hurricane areas 
or other special situations if desired. 
This can be done without altering 
electrical performance or mechanical 
dimensions in Table II. 

Emergency Provisions: Antennas having 
gains of less than 12 can be split to 
provide emergency antennas so that 
the upper half, lower half, or both can 
be used. 

Stacking: Within certain limits antennas 
for several channels can be stacked 
above each other. This can be done 
rather easily for two six section anten­
nas if the channels are in the same 
band group-low, medium or high 
since the antenna is practically a stand­
ard unit. Stacking can also be accom­
plished for antennas in different bands. 
In some cases the Superturnstile can 
be combined with other types such as 
the traveling wave or UHF antennas. 

Diplexed Antenna Systems 
As TV stations multiply and restric­

tions on the number and height of towers 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 

Table I-Electrical Data For RCA Superturnstile Antennas 
I 

Circu-
Power Gain for Channels larity Antenna 

Type W ithin Max. 

No. ES No. 2 3 4 5 6 7 8 9 10 11 12 13 ± dB VSWR 

TF-2BL 27246 1.9 2.1 2 1.1 I 
TF-2BM 27269 1.9 2.1 2.2 2 1 .1 

TF-2BH 27270 2.1 2.1 2.2 2.2 2.2 2.3 2.4 2 1.1 

I Gain dB 2.79 3.22 2.79 3.22 3.42 3.22 3.22 3.42 3.42 3.42 3.62 3.80 

TF-3EL 27265 2.9 3.1 2 1.1 

TF-3EM 27266 2.9 3.1 3.3 2 1.1 

I Gain dB 4.62 4.91 4.62 4.91 5.18 
TF-4BL 27267 4.0 4.1 2 1.1 

TF-4BM 27268 4.0 4.2 4.4 2 1.1 

Gain dB 6.02 6.12 6.02 6.23 6.4:! 

TF-5CL 27264 4.9 5.1 2 1.1 I TF-5CM 27245 4.9 5.3 5.4 2 1.1 

Gain dB 6.90 7.08 6.90 7.24 7.32 
TF-6AL 19292 5.9 6.1 2 1.1 

TF-6BM 19291 6.0 6.4 6.5 2 1.1 

I TF-6AH 19213-C 6.2 6.3 6.7 6.7 6.8 6.8 6.9 2 1.1 

Gain dB 7.71 7.85 7.78 8.06 8.13 7.92 7.99 8.26 8.26 8.33 8.33 8.39 

TF-12AL5 19294 11.4 11.5 2 1.1 

TF-1 2AM5 19295 11.8 12.0 12.1 2 1.1 

TF-12AH5 19296 I or 12AH-P 19296-M 11.5 11.7 12.1 12.4 12.1 11 .8 11 .7 2 1.1 

Gain dB 10.57 10.61 10.72 10.79 10.83 10.61 10.68 10.83 10.93 10.83 10.72 10.68 

TF-12BH 19297 
or 12BH-P 19297-H 9.6 9.6 10.0 10.5 10.5 9.8 9.8 2 1.1 

Gain dB 9.82 9.82 10.0 10.21 10.21 9.91 9.91 2 1.1 I TF-18AH6 

1 Qua ntity of Mi's requ ired corresponds to nu mber given in Type Num- 4 35 kW each half, total power limited to 50 kW by combining network 

I ber as fo r instance 2 for TF-2BL 5 Gain figures are for 70 / 30 power d ivision. For 50 / 50 power division 

2 Power Supply: Under 12 kW 230V 1 phase or 3 phase; 460V 1 phase gains are 4% higher 

or 3 phase 6 Gain fo r Channels 7-13 depends on channel and amount of null fill 
12 kW or over 230V 3 phase; 460V 1 phase or 3 phase desired 

3 50 kW each half. Tota l power limited to 50 kW by combining network 7 Based upon using 20 % aura l power I 
Table II-Mechanical Data For Superturnstile Antennas I 

Type A B C D1 Dz E F H1 Hz H * H4 J K L M N p 

I 3 

TF-2BL 27.6 9.0 2.7 18.0 6.0 38.0 32.0 16.5 37.5 50/30 7% 8% 20.0 29,2 2 880 

TF-2BM 22.6 6.9 2.7 12.0 8.0 34.7 26.8 14.0 31.l 50/30 5.0 7% 21.5 16.4 2 384 

TF-2BH 9.3 3.2 3.0 6.0 6.0 19.8 13.8 7.6 16.8 50/ 30 5.0 5.0 19.8 3.9 2 252 

TF-3EL 44.6 9.0 3.7 21.0 8.0 58.0 50.0 26.0 55.6 50/ 30 5.0 11 ¾ 32.0 54.2 3 1754 I TF-3EM 36.7 6.9 ' 3.7 18.0 8.0 49.8 41.8 22.0 46.1 50 / 30 5.0 9% 28.7 33.4 3 790 

TF-4Bl 61.6 9.0 2.7 27.0 12.0 78.0 66.0 33.5 71.5 50 / 30 5.0 14.0 32.0 100.4 4 3048 

TF-4BM 50.7 6.9 2.7 25.0 10.0 64.8 54.8 28.0 59.1 50 / 30 5.0 11 ¾ 28.7 69.0 4 1112 

TF-5CL 78.6 9.0 2.7 37.0 16.0 99.0 83.0 42.0 88.5 50/30 5.0 18.0 31.0 190.9 5 3048 

TF-5CM 64.7 6.9 2.7 31.0 16.4 85.2 68.8 35.0 73.1 50 / 30 5.0 14.0 31.0 115.3 5 2279 I TF-6AL 95.6 9.0 3.7 43.3 20.0 121 .0 101.0 51.5 106.5 50/30 5.0 20.0 26.2 287.7 6 2760 

TF-6BM 78.7 6.9 2.7 36.5 16.4 99.2 82.8 42.0 87.1 50 / 30 5.0 16.0 29.0 173.0 6 2588 

TF-6AH 33.2 3.2 2.6 18.6 10.0 47.3 37.3 19.3 40.3 50/30 5.0 8% 26.7 31.2 6 996 

TF-12AL 197.6 9.0 2.7 85.0 30.0 19395-C 19395-D 232.0 202.0 121.9 207.5 50 / 30 5.0 26½ 26.0 1428.0 12 6982 

TF-12AM 162.7 6.9 2.7 68.5 24.0 19395-E 19395-F 190.8 166.8 100.8 171.1 50/30 5.0 25.0 28.7 860.0 12 5648 I TF-12AH 68.5 3.2 3.0 32.2 11.5 19395-A 19395 84.4 72.9 44.3 75.9 50/30 5.0 12¾ 26.7 127.0 12 2213 

TF-12AH-P 68.5 3.2 5.5 34.0 19395-A 19395 75.4 46.8 78 .4 50/ 30 5.0 12¾ 26.7 132.7 12 1749 

TF-12BH 68.5 3.2 3.0 32.2 27395-A 27395 84.4 72.9 44.3 75.9 50 / 30 5.0 12¾ 26.7 127.0 12 2213 

TF-12BH-P 68.5 3.2 5.5 34.0 27395-A 27395 75.4 46.8 78.4 50/30 5.0 123/4 26.7 132.7 12 1749 

TF-18AH 108.7 3.2 3.0 48.7 20.0 128.2 108.2 54.9 111.2 50/33.3 5.0 16.0 30.6 349.0 18 7104 I 
*H3 for 70-30 power division. Fo r 50-50 power division; the dimensions become TF- 12AL 101.5; TF-12AM 84.0; TF-12AH 37.3; TF-12AH-P 39.8 

I 
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TV 
Power 
Rating 

kW 

12.37 

10.67 

6.57 

34_47 
34.47 

45.87 

45.87 

50.07 

50.07 

50 
50 
48.17 

503 
503 

504 

50 

50 

1620 
1370 
660 

2580 
1860 
3720 
2760 
5160 
3720 
6630 
4740 
1680 

16,800 
12,540 

3950 
3900 
3950 
3900 
7165 

dBk 

10.89 

10.25 

8.12 

15.36 
15.36 

16.60 
16.60 

16.99 
16.99 

16.99 
16.99 
16.82 

16.99 
16.99 

16.99 

16.99 

16.99 

4860 
2055 

660 
6772 
4185 
8370 
6900 

11,932 
7030 

14,380 
10,540 

3125 
47,600 
35,800 
11,070 

11,Q70 

17,446 

Dual RF 
Input Lines 

Ml No. 
or type 

kW Re• 
quired2 

for 
Deicers 

Deicersl 
Ml No. 

7/e,50 Ohm 6 
Styroflex 
7/e·50 Ohm 4 
Styroflex 
7,le ·50 Ohm 1.6 
Styroflex 

19313 9 
19313 6 

19313 12 
19313 8 

19313 15 
19313 10 

19313 18 
19313 12 
19313 4.8 

19313 36 
19313 24 

19313 9.6 

19313 9.6 

19313 

6480 
3425 
1320 
9352 
6045 

12,090 
9660 

17,092 
10,750 
21,010 
15,280 

4805 
64,400 
48,340 
15,020 

15,020 

24,611 

s 

63.5 
44.2 
30.2 
18.8 
30.2 
18.8 
37.0 

19009-81 

19009-Cl 

19009-J2 

19009-81 
19009-Cl 

19009,81 
19009-Cl 

19009-81 
19009-Cl 

19009-81 
19009-Cl 
19009-J2 

19009-81 
19009-Cl 

19009-J2 

19009-J2 

19009-J2 

T 

-0.5 
-0.5 
-0.5 

- 11.6 
- 9.6 
+3.8 
+3.3 
+o.9 
- 2.7 
+1 .9 
-6.7 
+ 1.0 

-24.9 
-12.2 

- 16.3 
- 4.8 

- 16.3 
- 4.8 
-4.2 

w 

2.2 
.85 
.38 

2.3 
1.5 
3.6 
2.4 
5.2 
3.7 
7.0 
5.0 
1.5 

40.0 
22.0 

4.0 
3.8 
4.0 
3.8 

10.7 

MECHANICAL 

SYMBOLS 

FOR 

SUPERTURNSTILE 

ANTENNAS 

B 

Definition of Mechanical Symbols 

Symbol Units Definition 

A 
B 
C 
01 
0 2 
E 
F 
H1 
H2 
Ha 
H, 
I 
J 
K 
L 
M 
N 
p 

R1 
R2 
Ra 
s 
T 

w 
y 

feet 
feet 
feet 
feet 
feet 

feet 
feet 
feet 
feet 
psf 
inches 
inches 
feet 
Kip-feet 

pounds 
pounds 
pounds 
poµnds 
feet 
feet 

tons 
inches 

Antenna aperture length 
Tip to tip radiator dimension 
Distance from lowest portion of lowest radiator to tower top 
Distance from tower top to center of wind loaded area of antenna 
Distance from tower top to bottom of bury section 
Ml number for Beam Tilting Section for 1 degree 
Ml number for Beam Tilting Section for 0.5 degree 
Overall pole length including bury section and pole socket plate 
Height of pole (only) above tower top 
Height of Electrical Center above tower lop 
Height of Antenna above tower top including lightning protector 
Wind pressure for which the antennd is designed 
Pole diameter top section 
Pole diameter bottom section 
Shipping Length of longest pole section 
Overturn moment- R, D, (thousands of foot-pounds) 
Number of sections in which pole is shipped 
Weight of heaviest pole section 
Wind reaction at center of wind loaded area 
Wind reaction at lower end of bury section 
Wind reaction at tower top (R, + R,) 
Vertical height required below tower lop for combining network 
Location of transmission line input connection to antenna below (-) or 
above (+) tower top 
Weight of complete antenna includ ,ng bury section if used 
Clearance hole diameter required in tower top for antenna or feed sys· 
terns. Consult Instruction Book for clearance hole and drilling for guide 
flange and pole socket. 
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ORIGINAL 
PATTERN 

FOR 
CH-4 

180° 

90' 

STATION 

N-S E-W 

BATWINGS BATWINGS 

PORT __... ___ __._ 4 

BROADBAND 
COMBINER 

Dual radiation pattern capability of the Superturnstile 
Antenna. Peanut pattern was obtained by a relatively sim­
ple phase adjustment of one of the two diplexed signals. 

Block diagram of diplexed antenna system. 

Diplexed Superturnstile serving channels 
4 and 6, showing rigid 31/s-inch transmis­
sion lines feeding the combiner, and 7/s­
inch Styroflex lines that feed batwing 
elements. 

incr<'ases, antPn na-shar in g- may become 
common practice in the near future. The 
RCA Sup<'rturnstile has proved ideal for 
dipl excd op<'ration in Rochest<'r, Dallas, 
Mexico C ity and other cities. 

Experience has shown that neither sta­
tion sacr ifi ces performance, efTcctive an­
tenna height, power ga in, coverage or 
picture quality. All important aspects 
will be the same for both stations as if 
individual antennas and towers were 
used . 

Components of a diplexed Superturn­
st il e System arc illustrated in the block 
diagram. Filtcrplexers accept both the 
aural and visual signals from two trans­
mitters and diplex them onto individual 
insulated copper transmission lin es. At 
the tower top, the signals are then fed 
through isolators to a broadband com­
biner that diplcxes both chann els on the 
feed lin es to the East-vVest and North­
South antenna clem ents of the Supcr­
turnstile. 

This technique is appli cable to any 
two high band channels found in a given 

market or channels 4 and 5 or channels 
4 and G. 

Equipment Supplied 
RCA Standard Superturnstile anten­

nas are shipped unassembled. The equip­
ment suppli ed wi ll consist of the 
following: antenna pole, radiators ( 4 per 
section ), nec<'ssary hardware. for assem­
bly, li ghtnin g protector, feed-lines, junc­
tion boxPs, pole socket and guide Aange 
( except for the TF-12AM and 12AL 
where they are a part of the tower) and 
combining networks for 12-section anten­
nas, and complete assembly instructions. 

The assembly and erection of the an­
tenna are not included as part of the 
sPrvices suppl ied, however, assembly 
supervision and electrical checkout by a 
qualified RCA Service Company engi­
nePr is included. This will in cludes tests 
before the antenna is raised to the tower 
top. The services of the RCA Service 
Company engineer assure the customer 
of minimum assembly time, correct in­
stall ation and a comprehensive final test. 

Communications Systems Division 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ncn Broadcast 

Systems 
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catalog B.4108 

• Available in 1ains of 9, 12, 15 and 18 
on VHF channe~s 7 throu1h 13 

• "High-fill" null-free vertical pattern 

• Excellent horizontal pattern circularity 

• Directional patterns available 

• High power-handlin1 capacity 

• Ruued, simple desi1n 

• Single feed point 

• Inherently low standin1 wave ratio 

• Low wind load 

ROff VHF Traveling Wave Antenna 

Description 
The Traveling Wave Antenna pro­

vides an answer for the need of a VHF 
high-band antenna which combines ap­
preciable improvements of electrical 
characteristics with mechanical simplicity 
and economy, especially in high-gain, 
high-power applications. 

The RCA Traveling Wave Antenna 
is designed for operation on VHF chan­
nels 7 through 13 and is supplied with 
power gains of 9, 12, 15 and 18. Other 
gains can be supplied on a custom basis. 
At the higher gains this antenna pro­
vides an economical means to achieve 

316 kW ERP when using a 25 kW trans­
mitter. In the lower gains, because of its 
high power-handling capability it meets 
the requirements of broadcasters who 
prefer to use less gain in the antenna 
and higher transmitter power to achieve 
316 kW ERP. 

Because of its inherently null-free ver­
tical pattern, the Traveling Wave An­
tenna provides excellent close-in cov­
erage, with uniformly high field strength 
throughout the service area. Beam-tilt 
can be provided if desired with no change 
in the null-fill. Its horizontal pattern, 
with a specification of ±I dB or better, 
is truly omnidirectional. Various types 

of directional patterns are also available. 
Power rating of the antenna is 50 kW at 
all channels and gains. 

The RCA Traveling Wave Antennas 
are designed for tower mounting by 
means of a flange attached to the bottom 
of the antenna. In all antennas the same 
proven methods and materials are used, 
giving high quality service and long- time 
durability. 

All antennas are furnished with inputs 
to match the customer's transmission 
line. When ordering, inputs should be 
specified as 61/s -inch- 75 Ohm, 3¼-inch 
-50 Ohm Universal, 31/s-inch-51.5 Ohm 
Teflon, etc. 

12RB 
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Principles of Operation 
The RCA Traveling \,\Tave Antenna is 

essentially a large coaxial transmission 
line having its outer conductors slotted. 
Currents on the outer conductor pro­
duced by the energized slots result in the 
desired radi at ion characteristics. The steel 
shell comprising the outer conductor, 
provides the needed mechanical strength 
as well as acting as the radiating surface. 
Large diameter copper tubing, supported 
by a plate across the bottom of the steel 
shell and shorted at the top, acts as the 
inner conductor. 

The signal, entering from the side, 
near the base, turns upward through a 
broadband tee connection, and is ex­
tracted across the successive slots through 
the action of capacitive probes projecting 
radially inward from one side of each 
slot. An equa l percentage of the power 
arriv in g at each pair of slots is extracted 
and radiated by the pair. The result is 
the exponential decrease along the length 
which produces a null free pattern. To 
simulate the ideal action of an infinitely 
long antenna, in which no energy would 
be reflected toward the source to form 
echos or distortion in the pattern, and to 
limit the length to a practical value, two 
pairs of "top loading" slots are used at 
the upper encl. T hese absorb the small 
amount of power remaining and radiate 
it. 

The slots are arra nged in pairs at each 
level , with the pairs separated by a quar­
ter wavelength along the length of the 
antenna. Successive pairs occupy planes 
at right angles to each other. Orientation 
of pickup probes is such that all slot pairs 
in a given plane are fed in phase. 

The quarter wavelength separation of 
pairs accomplishes two results. In con­
junction with the space-quadrature ar­
rangement of successive pairs of slots, it 
affects a turnstile type feed which oper­
ates to give a truly circular pattern. Also, 
in the same fashion that insulators spaced 
each q uarter wave in a transmission line 
tend to cancel each other, so the slot pairs 
tend to ca ncel reflections of energy from 
other slot pairs, resulting in an inher­
ently low VSWR at the input to the an­
tenna. 

The potentially serious impeda nce dis­
continuity at the point where the signal 
enters the input connection and turns 
upward into the anten na is eliminated 
by the design of the T -co nnection which 
introduces practically no mismatch be­
tween 174 and 220 MHz. 

Two RCA Traveling Wave and one Custom Superturnstile 
Antenna shown installed on world's first three-antenna cande­
labra which overlooks entire city of Baltimore. 

End view of Traveling 
Wave Antenna showing 
method for supporting 
inner conductor with 
maximum number of 
slots. When half as 
many slots are em­
ployed, the dielectric 
pins extend from the 
wall. 
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Sections of pedestal type Traveling Wave Antenna showing slot patterns and tuning plates 
uncovered and covered with protective plastine covers. 

Absence of external feedlines or other 
protruding members, in addition to the 
shape of the radiating surface also aid in 
the obtaining of the excellent circularity 
of radiated pattern. 

Pattern bandwidth is achieved by 
proper design of the slots and their effect 
on the wave traveling inside the tube. 
The compensation which takes place 
maintains constant electrical spacing be­
tween slot pairs for all frequencies across 
the channel. The radiated beam may be 
tilted downward by any chosen amount 
by control of the spacing between slot 
pairs and by the design and setting of the 
pick-up probes and of coupling capaci­
tors. 

For certain combinations of channel, 
gain, and diameter of pipe it has been 
found preferable to use only half the 
number of slots. This is done by omitting 
alternate groups of N-S and E-W slots. 
Thus in one plane the pairs are one wave­
length apart instead of one half wave­
length. This configuration retains the 
traveling wave type of feed and does not 
affect either the pattern or the impedance 
characteristics of the antenna. 

The simple construction, coupled with 
large safety factors used in the design of 
coupling probes and slot width insures 
that the SO-kilowatt power rating is 
highly conservative. 

Mechanical Design 
The steel outer conductor consists of 

two, three or four pipe sections, depend­
ing on the length of the antenna. The 
number of sections in which the pole is 
shipped (N) and the weight of the heav­
iest sectio n (P) is given in Table II. The 
sections are bolted together with appro­
priate flanges welded to the ends of the 
tubes. All welding is done by certified 

welders and all welds on the pole arc 
subject to X-ray examination in order to 
eliminate any bad welds. 

The inner conductor, of copper, is sec­
tionalized in the same manner as the 
outer shell. Connection is made between 
the sections by means of large bullets. 
The inner conductor is supported at the 
bottom by a steel plate and at the top 
by a pla te clamped to the conductor and 

View showing input of Traveling Wave Antenna with inner 
conductor, gas seal, miter elbow coupling and end plate. 

-~ -~..,,..., 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

bolted to the inside of the shell. Relative 
expansion between copper and steel is 
taken care of by suitable clearance be­
tween the inner conductors at the junc­
tion points. 

Concentricity and mechanical restraint 
of the inner conductor is obtained by use 
of dielectric centering pins bearing radi­
ally against it. Where the full number of 
slots is used, these pins are inserted in 
and are extensions of the pickup probes. 
Where only half the possible number of 
slots are employed, the pins extend in­
ward fr.om the steel wall at points be­
tween co-linear slots. 

Pole steps projecting from the outer 
shell provide a means of reaching the 
beacon or any part of the antenna. In 
addition a shackle affixed to an ear on 
the base of the lightning protector pro­
vides a means for supporting tackle for a 
bosun's chair. 

Cable to supply power to the beacon 
runs inside the copper inner conductor. 

Accessories for this antenna include a 
top beacon and a radome if the antenna 
is to be installed in an area subject to 
icing conditions. 

WEATHER PROTECTION 
Corrosion Resistance 

Materials used in the antenna are hot 
dip galvanized steel for the outer slotted 
tube, copper for the inner conductor, 
iridited aluminum for the coupling 
probes, stainless steel hardware, and 
teflon or Enrad II for the centering pins. 
All of these materials have proven their 
worth over the years. A cross section of 
a portion of the antenna containing these 
materials was placed on a tower where 
the severest conditions of salt fog were 
experienced. After three years no changes 
were noted in the materials. These ma­
trials are also used in a manner to insure 
that no corrosive effects occur from elec­
trolysis or chemical action in industrial 
areas. 

Wind 
The antennas are designed according 

to EIA speci-fications of 50 pounds per 
square foot (psf) on flats and 33 psf on 
cylindrical surfaces. This is equivalent to 
a true extreme velocity of I IO miles per 
hour with no ice. Reactions for various 
antenna sizes based on 50/33 loading are 
shown in Table 11. Loadings with ice 
must be cakulated with consideration 
given to weather records, highest wind 
velocity and maximum ice coating ex-

perienced or anticipated. Custom anten­
nas can be designed for special require­
ments. 

One such design for extreme condi­
tions of wind of 231-mile velocity and 
2-inch radial ice is the Mount Washing­
ton antenna for station WMTW. No 
deicing was required since the radome 
in connection with . a specially designed 
antenna remained stable under extreme 
icing conditions. 

Rain 
Slot covers are fastened to the pole 

over each vertical row of slots. They are 
made of a special polyethylene material 
that is not affected by ultra-violet rays 
from the sun, nor made brittle by the 
cold. To take care of condensation inside 
the antenna, provisions are made for 
drainage. 

Ice or Snow 
If ice collects on the slot covers, it 

lowers the resonant frequency of the slots 
thus affecting the performance of the 
antenna, mainly at aural carrier. There­
fore, in areas where ice is likely to form 
a radome is recommended for stable per­
formance of the antenna under these 
conditions. ·Table II provides the me­
chanical data for the Traveling Wave 
Antennas when equipped with a radome. 
This is an optional item and must be 
ordered concurrently with the antenna. 

Lightning 
Since the antenna consists basically of a 

slotted cylinder which is firmly grounded 
to the tower, and since the inner con­
ductor is also grounded to the outer at 
the top and bottom, it is highly improb­
able that lightning will damage the an­
tenna. To protect the 300 mm beacon at 
slotted cylinder which is firmly gorunded 
the top of the antenna, a branching type 
lightning protector is furnished. 

Mt. Washington antenna undergoing development. View shows 
section of the Traveling Wave Antenna being enclosed with 
plastic radome through which projects the upper end of the 
antenna providing three lugs for the guy cables and three 
ears for supporting tackle for the bosun's chair. 
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Below: Measured horizontal field pattern of a 
TW-12A (gain of 12) Channel 13 Antenna. Pattern 
is typical of RCA Traveling Wave Antennas. Right: 
Measured input impedance of a TW-18A (gain of 
18) Channel 13 Antenna. This impedance plot in­
dicates that impedances across the channel are 
well below the 1.1 circle. 

SPECIAL APPLICATIONS 
The Traveling Wave Antenna can be 

furnished for various special applications 
as fo llows: 

Gains: Special gains can be furnished 
if required . 

Specifications 

Vertical Patterns: Vertical patterns can 
be varied to meet special require­
ments. 

HorizonLal Patterns: Various direc­
t ional patterns can be achieved. See 
Custom Antenna Catalog for in­
formation. 

Wind Load: Higher wind load ratings 
can be obtained for special situa­
tions. The antenna as shown was de­
signed for 231 mph. 

Ice: For unusually severe icing condi­
tions, a radome design is available. 

Electrical Specifications Transformation Furnished to ........ 31/a"-50 Ohms, M I-27991-D 

Channel Range .. . .......... .7-13 

Vertical Pattern ......... See Typical patterns 
Beam Tilt ......... Available as desired. Specify at time of ordering 
Circularity .......... . ... .. Within ±1.0 dB 

Max. VSWR Ratio* ............................................. ...... 1.1 / 1.0 
TV Power Rating .. . ................. 50 kW-16.99 dBK 
TV Power Rating . . ......................... .50 kW-16.99 dBk 
Input Terminal ................................. 61/a"-50 Ohms, flange connection 

* The antenna itself has been designed to meet a voltage 
standing wave specifications of 1.1 or better. In the light of 
recent investigations it seems desirable as an alternate to 
change the nature of this specification to one that is more 
closely related to the quality of the picture. This is the RF 
Pulse Specification which closely simulates transient picture 
transmission conditions. The pulse specifications can be 
substituted for the VSWR specifications. 

31/a"-51.5 Ohms, M 1-19313 
61/a''-75 Ohms, M I-27992-D 

(Please spec ify requirements) 

Radomes: Order concurrently with antenna when required. 

Power Gain Over Dipole: 

Channel 
Type 7 8 9 10 11 12 13 

TW-9A-P 9.4 9 9 9 9 9 9 

TW-12A-P 12 12 12 12 12 12 12.4 

TW-15A-P 15 15.8 15 15* 15.8 15* 15 

TW-18A-P 18 18 18 18 18 18 18 

* A standard design with a gain of 16 is also available for 
these channels. 
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Type A D1 

TW-9A7 69.3 37.5 
TW-9A8 66.1 38.0 
TW-9A9 63.0 36.0 
TW-9A10 61.0 35.0 
TW-9All 60.4 35.0 
TW-9A12 58.7 34.5 
TW-9A13 54.6 32.0 

TW-12A7 88.1 43.5 
TW-12A8 85.3 42.0 
TW-12A9 79.8 41.5 
TW-12A10 80.1 42.5 
TW-12All 75.3 40.0 
TW-12A12 71.3 41.5 
TW-12A13 71.2 38.5 

TW-15A7 109.5 54.0 
TW-15A8 108.6 53.0 
TW-15A9 102.7 50.0 
TW-15A10 100.6 48.5 
TW-15All 102.5 50.0 
TW-15A12 91.7 44.0 
TW-15A13 91.0 44.5 

TW-18A7 131.0 61.5 
TW-18A8 126.2 59.5 
TW-18A9 119.4 60.0 
TW-18A10 116.5 56.5 
TW-18All 115.0 54.5 
TW-18A12 111.7 54.0 
TW-18A13 106.6 52.0 

Type A D1 

TW-9A7-R 69.3 35.0 
TW-9A8-R 66.1 34.0 
TW-9A9-R 63.0 33.5 
TW-9A10-R 62.2 33.0 
TW-9All-R 60.4 32.0 
TW-9A12-R 58 7 32.5 
TW-9Al3-R 57.1 31.0 

TW-12A7-R 88.1 41.0 
TW-12A8-R 85.3 41.0 
TW-12A9-R 82.6 40.5 
TW-12A10-R 80.1 44.0 
TW-12A-R 75.3 39.0 
TW-12Al2-R 71.4 40.0 
TW-12Al3-R 71.2 36.0 

TW-15A7-R 110.7 50.0 
TW-15A8-R 108.6 49.5 
TW-15A9-R 103.8 48.5 
TW-15A10-R 100.6 49.0 
TW-15All-R 102.5 47.5 
TW-15Al2-R 94.9 47.0 
TW-15A13-R 91.0 42.0 

TW-18A7-R 130.9 58.0 
TW-18A8-R 126.2 56.5 
TW-18A9-R 119.7 53.0 
TW-18Al0-R 116.5 46.0 
TW-18All-R 115.0 52.0 
TW-18A12-R 111.7 50.5 
TW-18A13-R 106.6 50.0 

TABLE I MECHANICAL DATA FOR TRAVELING WAVE ANTENNA (SLOT COVER TYPE) 

H2 H3 H4 J K L M N p R1 T u 
76.0 40.0 79.0 50/33.3 10.75 14.0 44.0 110.0 2 7,700 2950 .312 20.25 
73.0 38.0 76.0 50/33.3 14.00 14.0 38.0 118.0 2 6,500 3100 .312 20.25 
69.0 36.0 72.0 50/ 33.3 14.00 14.0 36.0 106.0 2 6,100 2950 .312 20.25 
68.0 35.5 71.0 50/ 33.3 14.00 14.0 34.0 102.0 2 5,800 2900 .312 20.25 
66.0 35.0 69.0 50/ 33.3 14.00 14.0 31.0 102.0 2 5,300 2900 .312 20.25 
66.0 34.5 69.0 50/ 33.3 14.00 14.0 33.0 98.0 2 5,800 2850 .312 20.25 
62.0 31.5 65.0 50/ 33.3 14.00 14.0 31.5 87.0 2 5,500 2700 .312 20.25 

95.0 49.0 98.0 50/ 33.3 10.75 18.00 45.0 178.0 2 9,400 4100 1.937 24.75 
92.0 47.5 95.0 50/ 33.3 10.75 18.00 45.0 168.0 2 9,400 4000 1.937 24.75 
88.0 46.0 91.0 50/ 33.3 10.75 14.00 43.0 137.0 2 9,000 3300 .312 20.25 
87.0 45.0 90.0 50/ 33.3 14.00 14.00 42.0 141.0 2 7,100 3300 .312 20.25 
82.5 43.0 85.5 50/ 33.3 10.75 14.00 44.8 128.0 2 6,700 3200 .312 20.25 
80.0 42.0 83.0 50/ 33.3 14.00 14.00 41.0 141.0 2 7,200 3400 .312 20.25 
78.0 40.5 81.0 50/ 33.3 10.75 14.00 45.0 116.0 2 5,800 3000 .312 20.25 

116.0 60.0 119.0 50/ 33.3 10.75 18.00 45.0 292.0 3 9,000 5400 1.937 24.75 
115.0 59.0 118.0 50/ 33.3 10.75 18.00 44.0 280.0 3 8,600 5300 1.937 24.75 
110.0 56.5 113.0 50/ 33.3 10.75 18.00 45.0 230.0 3 8,500 4600 1.937 24.75 
106.0 55.0 109.0 50/ 33.3 10.75 18.00 45.5 215.0 3 9,900 4450 1.937 24.75 
109.0 56.5 112.0 50/ 33.3 10.75 18.00 45.0 250.0 3 7,300 5000 1.937 24.75 
97.0 50.5 100.0 50/ 33.3 10.75 18.00 39.5 180.0 3 8,600 4100 1.937 24.75 
98.0 50.5 101.0 50/ 33.3 10.75 18.00 53.8 200.0 2 9,600 4500 1.937 24.75 

137.5 70.0 140.5 50/ 33.3 10.75 20.00 48.2 418.0 3 19,600 6800 1.937 27.00 
133.0 68.0 136.0 50/ 33.3 10.75 20.00 50.8 375.0 3 17,300 6300 1.937 27.00 
126.0 64.5 129.0 50/ 33.3 10.75 18.00 45.0 324.0 3 9,400 5400 1.937 24.75 
123.0 63.0 126.0 50/ 33.3 10.75 20.00 45.0 316.0 3 9,800 5600 1.937 27.00 
122.0 62.5 125.0 50/33.3 10.75 20.00 45.0 305.0 3 9,500 5550 1.937 27.00 
117.0 60.0 120.0 50/ 33.3 10.75 18.00 46.5 267.0 3 8,000 4950 1.937 24.75 
113.0 58.0 116.0 50/ 33.3 10.75 18.00 45.0 242.0 3 7,400 4650 1.937 24.75 

TABLE II MECHANICAL DATA FOR TRAVELING WAVE ANTENNA (RADOME TYPE) 

H2 H3 H4 J K L M N p R1 T u 
76.0 40.0 79.0 50/ 33.3 10.75 14.00 44.0 160.0 2 8,200 4600 .312 20.25 
73.0 38.0 76.0 50/33.3 14.00 14.00 38.0 150.0 2 7,000 4400 .312 20.25 
69.0 36.0 72.0 50/ 33.3 14.00 14.00 36.0 148.0 2 6,600 4400 .312 20.25 
68.0 35.5 71.0 50/ 33.3 14.00 14.00 35.5 138.0 2 6,600 4200 .312 20.25 
66.0 35.0 69.0 50/ 33.3 14.00 14.00 33.5 132.0 2 6,200 4100 .312 20.25 
66.0 34.5 69.0 50/ 33.3 14.00 14.00 33.0 130.0 2 6,100 4000 .312 20.25 
62.0 31.5 65.0 50/ 33.3 14.00 14.00 33.0 120.0 2 6,000 3900 .312 20.25 

95.0 49.0 98.0 50/ 33.3 10.75 18.00 51.5 234.0 2 10,300 5700 1.937 24.75 
92.0 47.5 95 .0 50/33.3 10.75 18.00 48.0 236.0 2 9,800 5800 1.937 24.75 
88 .0 46.0 91.0 SO/ 31.3 10.75 14.00 45.0 207.0 2 8,400 5100 .312 20.25 
87.0 45.0 91.0 50/ 33.3 14.00 14.00 45.0 220.0 2 8,200 5000 .312 20.25 
82.5 43.0 85.5 50/ 33.3 10.75 14.00 44.8 175.0 2 7,200 4500 .312 20.25 
80.0 42.0 83.0 50/33.3 14.00 14.00 45.0 200.0 2 8,200 5000 .312 20.25 
78.0 40.5 81.0 50/ 33.3 10.75 14.00 45.0 155.0 2 6,100 4300 .312 20.25 

116.0 60.0 119.0 50/ 33.3 10.75 18.00 48.5 345.0 3 9,200 6900 1.937 24.75 
115.0 59.0 118.0 50/33.3 10.75 18.00 49.0 342.0 3 9,100 6900 1.937 24.75 
110.0 56.5 113.0 50/33.3 10.75 18.00 45.0 330.0 3 9,000 6800 1.937 24.72 
106.0 55.0 109.0 50/ 33.3 10.75 18.00 45.0 320.0 3 10,400 6500 1.937 24.75 
109.0 56.5 112.0 50/ 33.3 10.75 18.00 45.6 314.0 3 8,600 6600 1.937 24.75 
97.0 50.5 100.0 50/33.3 10.75 18.00 52.0 300.0 3 9,100 6400 1.937 24.75 
98.0 50.5 101.0 50/ 33.3 10.75 18.00 53.8 252.0 2 10,000 6000 1.937 24.75 

137.5 70.0 140.5 50/ 33.3 10.75 20.00 48.2 493.0 3 20,200 8500 1.937 27.00 
133.0 68.0 136.0 50/ 33.3 10.75 20.00 50.8 463.0 3 20,100 8200 1.937 27.00 
126.0 64.'5 129.0 50/ 33.3 10.75 20.00 50.0 395.0 3 20,100 7500 1.937 27.00 
123.0 63.0 126.0 50/ 33.3 10.75 20.00 50.0 385.0 3 19,800 7400 1.937 27.00 
122.0 62.5 125.0 50/ 33.3 10.75 20.00 48.0 380.0 3 19,500 7300 1.937 27.00 
117.0 60.5 120.0 50/33.3 10.75 18.00 46.3 354.0 3 9,300 7000 1.937 24.75 
113.0 58.0 116.0 50/ 33.3 10.75 18.00 50.0 340.0 3 10,000 6800 1.937 24.75 

I 
I 
11 
1.21 

-1.2 

I 
1.21 

-1.3 
l.J 

I 
l.J 

I 
l.J 
1.51 

I 

I ! 
1.2! 

I 
n 

I ! 
1.2! 

I. 
n 

I 
1.51 

I . 
1.1 

I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
6.4 

I 
5.5 

I 
6.4 

I 
10.7 

I 
7.8 

I 
10.7 

I 
I 
I 
6.3 
6.1 

I 
8.3 

I 
7.5 
6.0 

I 
10.0 

I 
18 2 

I 
10.4 

r 
I 
I 

X 

20 
20 
20 
20 
20 
20 
20 

24 
24 
20 
20 
20 
20 
20 

24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 

X 

20 
20 
20 
20 
20 
20 
20 

24 
24 
20 
20 
20 
20 
20 

24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 

14.38 
14.38 
14.38 
14.38 
14.38 
14.38 
14.38 

18.38 
18.38 
14.38 
14.38 
14.38 
14.38 
14.38 

18.38 
18.38 
18.38 
18.38 
18.38 
18.38 
18.38 

18.38 
18.38 
18.38 
18.38 
18.38 
18.38 
18.38 

14.38 
14.38 
14.38 
14.38 
14.38 
14.38 
14.38 

18.38 
18.38 
14.38 
14.38 
14.38 
14.38 
14.38 

18.38 
18.38 
18.38 
18.38 
18.38 
18.38 
18.38 

18.38 
18.38 
18.38 
18.38 
18.38 
18.38 
18.38 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

3.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

z 
22.03 
22.03 
22.03 
22.03 
22.03 
22.03 
22.03 

24.00 
24.00 
22.03 
22.03 
22.03 
22.03 
22.03 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

z 

22.03 
22.03 
22.03 
22.03 
22.03 
22.03 
22.03 

24.00 
24.00 
22.03 
22.03 
22.03 
22.03 
22.03 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

Symbol 

A 
D, 

I 
J 
K 
L 
M 
N 
p 
R, 
T 

u 
V 
w 
X 
Y, 

Y, 

z 

DEFINITION OF MECHANICAL SYMBOLS 

Unit 

Feet 
Feet 

Feet 
Feet 
Feet 

PSF 
Inches 
Inches 
Feet 

Kip-feet 

Lbs. 
Lbs. 

Inches 

Inches 
Inches 
Tons 

Inches 

Inches 

Inches 

Definition 

Antenna Aperture Length 
Distance from tower top to center of wind loaded area of 

Antenna 
Height of Antenna (only) above tower top 

Height of Electrical center above tower top 

Height of antenna above tower top including lightning 
protector 

Wind pressure for which the antenna is designed 

Pole diameter- top section, excluding slot covers 

Pole diameter- bottom section, excluding slot covers 

Shipping length of longest pole section 
Overturn moment-R , D, (thousands of foot pounds) 

Number of sections in which pole is shipped 

Weight of heaviest pole section 
Wind reaction at center of wind loaded area 

Location of transmission line input connection to antenna 
below (- ) or above (+ ) tower top 

Diameter of bolt circle of base flange 
Bolt diameter used in base flange 
Weight of complete antenna including inner conductor 

Number of equally spaced bolts used in base flange 

Clearance hole diameter required in tower top for antenna 
bottom plate 

Clearance hole diameter required in tower top for transmis­
sion line to the antenna input 

Center to center distance between Y, & Y, 

Outline drawing of Traveling Wave Antennas, Flange mounted type (left) 
and Bury mounted type (right). 

FLANGE MOUNTED 
SLOT COVER TY PE 

Meehan ica I Specifications 
Mechanical Table I covers the Slot 

Cover Type. Table II covers the me­
chanical data for Traveling Wave An­
tennas when eq uipped with a radome. 
This combination has a "R" added to the 

TOP LOADING 
RAOOME SPACING 

=61/gH 

- TOP SECTION 
RADOME 
SPACING: 1" 

- -BOT.SECT. 

ffLANGE MOUNTED 
RAN DO M TYPE 

RA.DOME 
SPACING ·•-

type number. The sketch delineates the 
various dimensions and reactions. Suf­
fi cient data is provided for the tower 
designer including the top plate clear­
ance holes. The symbols in the table 
are defined in the key listed. 
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Typical Traveling Wave vertical field patterns for the four nominal values of gain 
obtained in RCA Traveling Wave Antennas are shown here for comparison. 
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Construction details of RCA Traveling Wave Antenna showing (left to right) top loading short, 
inner conductor support with maximum number of slots, inner conductor support with less 

than maximum number of slots, and antenna input. 
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• Stabilizes antenna 
performance during adverse 
weather conditions 

• Requires no power 

catalog 8.4110 

• Eliminates need for deicers 

• Rugged, trouble free­
Easily maintained 
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ROIi Traveling Wave Antenna Radomes 

Description 
Radomes are recommended fo r use 

with RCA Traveling Wave Antennas in 
those areas subject to freezing rain, soft 
snow or ice accumulation. Its purpose is 
to prevent these elements from accumu­
lating on the slots of the antenna and de­
tuning them. This often results in a high 
VSWR of the system with subsequent 
ghosting and, in some cases, requires a 
reduction in power. 

Extensive field experience has proven 
that operation of Traveling Wave An­
tennas protected by radomes result gen­
erally in ghost free operation and stable 
system VSWR under adverse climatic 
conditions. 

The radome is a rugged, heavy duty 
cylinder of Fiberglass reinforced Polyester 
resin, that acts as a cover to protect RCA 
Traveling Wave Antennas. It is especially 
designed to withstand extremes of wind, 
temperature, ice and snow. In addition, 
its efficiency at frequencies between 174 
and 216 MHz is calculated to be 99.9991 
percent. 

The diameter of this cylinder varies 
depending upon the pipe sizes comprising 
a particular Traveling Wave An tenna. 

For instance, an antenna consisting of an 
18-inch bottom section would have a 
cylinder 30 inches in diameter; a middle 
pipe section of 14 inches would have a 
cylinder 16 inches in diameter and a top 
pipe section 10¾ inches in diameter 
would have a cylinder 12¾ inches in 
diameter. In addition, the top loading 
portion of this particular antenna would 

be enclosed m a cylinder 23 inches in 
diameter. 

The individual panels are 180 degree 
segments 32 inches long and arc attached 
to the steel pole by means of Fiberglas6 
brackets. As finally installed in the field 
the joints between panels are caulked 
resulting in a weather-proof installation. 

NO NEED FOR DEICERS when a rugged RCA Radome of heavy duty fiberglass pro­
tects Traveling Wave Antennas. Th is end view taken at factory site clearly shows 
simplicity of construct ion. Radomes require no power and are easi ly mainta ined. 

7TB 
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Specifications I 
io ,, 
0 

10 I ~l_ <=> t 
TOP LOADING ~: RADOME SPACING : 61/8 

TOP LOADING. I RADOME SPACING: 6 l/811 

J 
TOP SECTION J TOP SECTION 

RADOME SPACING : I 1/8
11 RADOME SPACING =11/811 -

MIDDLE SECTION I RADOME SPACING : I" --
N 

R1 ILBSI 
...I 

<l 
N 

I :i: N 

<l :i: 

~1 ILBS) 

BOTTOM SECTION J 

RADOME SPACING: 611 I BOTTOM SECTION J3 

I N 
RA DOME SPACING = 6" 

b 0 ...I 

b ... 
I 

,, 
0 ...I 

Jb 
N 

I For Gain of 9 & 12. For Gain of 15 & 18. 
M (FT-LBS) M (FT-LBS) 

Type H-2 J-1 J-2 J-3 l-1 l-2 L-3 R-1 M I 
TW-9A7-R 76 10.75 14 32 44 4510 157.8 
TW-9A8-R 73 14 14 37 36 4380 149 
TW-9A9-R 69 14 14 30.5 38.5 4380 148 I TW-9A10-R 68 14 14 29.5 38.5 4300 144 

*TW-9All-R 67 14 14 29.5 37.5 4260 140 
TW-9A12-R 66 14 14 33 33 3960 129.1 
TW-9A13-R 62 14 14 31.5 30.5 3830 117 I 

*TW-12A7-R 95 10.75 18 42.3 52.6 6100 253.5 
*TW-12A8-R 92 10.75 18 42.3 49.7 5860 235.5 I TW-12A9-R 87 10.75 14 42.3 44.7 4930 195.5 
TW-12A10-R 83 10.75 18 46 37 4960 178.3 
TW-12All-R 82 10.75 14 45 37 4470 164 
TW-12A12-R 80 14 14 39 41 4960 193.2 I TW-12A13-R 78 10.75 14 45 33 4205 149.3 

TW-15A7-R 116 10.75 18 18 48.5 26.5 41 6890 344 

I TW-15A8-R 115 10.75 18 18 44 31 40 6910 342 
TW-15A9-R 110 10.75 10.75 18 28 32.3 49.7 6515 321 
TW-15A10-R 107 10.75 10.75 18 29.5 31.0 46.5 6225 287.5 
TW-15All-R 109 10.75 18 18 45 30.7 33.3 6475 307 

I TW-15A12-R 97 10.75 10.75 18 25.7 31.9 39.5 5630 234 
TW-15A13-R 98 10.75 10.75 18 29 33 36 5440 234 

TW-18A7-R 137.5 10.75 14 20 45 40.8 51.7 8300 477 I TW-18A8-R 133 10.75 18 20 50.75 36.25 46 8200 463 
TW-18A9-R 126 10.75 14 20 45 37.5 43.5 7420 392 
TW-18A10-R 123 10.75 14 20 44 34.4 44.6 7340 378 

*TW-18All-R 122 10.75 14 20 46.5 31.5 44 7230 370 I TW-18A12-R 117 10.75 14 18 46.5 22.5 43 6750 340.5 

TW-18A13-R 113 10.75 14 18 45 27 41 6520 317.5 

* Estimated , subject to actua l design being comp leted. 

Symbol Unih Symbol Unih Symbol Unih I H-2 Feet J-3 Inches l-3 Feet 
J.) Inches l-1 Feet R-1 lbs. 
J-2 Inches l-2 Feet M KIP Feet 

I 
Commercial Electronic Systems Division non Broadcast 
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catalog B.4120 

• Antenna systems for special coverage needs 

• Common-site antenna projects 

• Special structures for multiple systems 

• Project coordination-prime contracting 

• Backed by largest amount of experience 

RCII Custom VHF Antenna Systems 

Description 
RCA Custom VHF Antenna Systems 

generally are of two classifications: Sys­
tems that solve unusual coverage or allo­
cation requirements and those especially 
designed for installation on a multi ­
antenna structure capable of supporting 
several individual TV (and FM) anten­
nas all serving a single market. The 
Candelabra* tower is such a structure. 

Four Antenna Types 
The RCA antenna line includes the 

Superturnstile, Traveling-Wave, Zee-Panel 
and Butterfly antenna designs. Special 
versions of these four basic products 

* Candelabra is the registered trademark of Dresser­
ldeco Co. 

satisfy virtually any antenna requirement. 
The versatility of these four types as 
custom antennas is contained in the ma­
terial following. 

Common-Site Antenna Projects 
RCA's experience in the design, con­

struction and installation of multiple­
~ntenna projects dates back to 1951 when 
the antennas of five New York TV sta­
tions first shared the Empire State Build­
ing. Since that time, RCA has supplied 
antennas for eight Candelabra* towers, 
expanded the Empire State Building an­
tenna complex, installed the new John 
Hancock twin-tower facility in Chicago 
and erected tens of stacked-antenna 
tower arrays. 

Supertu rnst i le Antennas 
The RCA Superturnstile is a highly 

rdined antenna for all VHF channels. 
The Superturnstile lends itself installation 
on a Candelabra* platform or as the top­
most antenna in a "stack" . Equipped 
with a reinforced pole, the Supcrturn­
stile antenna serves as a supporting an­
tenna in a stacked arrangement. 

Where weather conditions require, the 
Superturnstile's "batwings" arc de-iced 
l'lcctrically with resistive heaters inside 
the batwing "spine" . The heat keeps the 
space between the pole and spine ice-free 
for stable performance. 

The Superturnstile design lends itself 
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to antenna diplexing where a single an­
tenna serves two stations simultaneously. 
WHEC and WROC (Rochester, N. Y.) 
were first to use a single Superturnstile 
Antenna in common during 1963. There 
are several subsequent diplexed projects 
now on-the-air. The Superturnstile An­
tenna in its "standard" form is described 
in detail in Catalog Sheet B.4104 which 
is available from any RCA Broadcast 
Field Office. 

Traveling-Wave Antennas 
Ideally suited to multiple-antenna ap­

plications where several antennas mount 
on a Candelabra* platform, the Travel­
ing-\!\'ave Antenna's relatively small cross 
section reflects little energy to interfere 

with the radiation of adjacent antennas. 
TW antennas also lend themselves well 
to vertically stacked arrangements either 
as topmost or a supporting member. 

For duty in icing locations, the TW 
antenna is fitted with a protective ra­
dome which keeps ice from altering 
antenna performance. 

Traveling-Wave Antennas are available 
for the high band channels ( 7-13). 

For general information regarding the 
TW antenna please consult Catalog Sheet 
B.4108. The basic antenna is described 
in detail. 

Zee-Panel Antennas 
The Zee-Panel is a panel-type antenna 

I 
I 
I 

RCA engineered, planned, tested, built I 
go's John Hancock Center (left). Above i 
at RCA's Gibbsboro Antenna Center. At rig 
tenna on the Empire State Bui !ding tower. 

for highband VHF channels and 1s for 
face-mount on a tower. 

Each Zee-Panel Antenna uses zig-zag 
radiating elements branching from a cen­
tral feedpoint. Insulators maintain spac­
ing between the radiating element and 
the panel which serves as a reflector. 

The radiating element uses exponen­
tially tapered illumination with continu­
ous compensation along the element. The 
small amount of energy reaching the end 
of the element is radiated by an end­
loading element. 

Four Zee-Panels in a square configura­
tion comprise a single layer. The design 
of the Zee-Panel Antenna is quite flex-

I 
I 
I 
I 
I 
I 
I 
I 
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Id the five-antenna system atop Chica­
Zee-Panel Antenna during construction 

close-up of the WABC-TV Zee-Panel An­
" York City. 

I 
I 
I 
I 
I 
I 
I 
I 

ible and adapts to meet various require­
ments in horizontal pattern, power gain, 
null-fill values, etc. Mounted on a typical 
( 30" on a side ) tower section, the Zee­
Panel Antenna delivers a horizontal cir­
cularity of better than ± 2 dB. The an­
tenna is ordinarily totally enclosed in a 
cylindrical radome. However, where wind­
load limitations exist, partial radomes, 
extending only over the feedpoints and 
adjacent areas, are used. 

The end-loading elements on each 
panel are connected directly to the re­
fl ecting panel, hence the radiating ele­
ment is at ground potential. This tends 
to make the antenna immune to lightning 
damage. 

Butterfly Panel Antennas 
Butterfly Panel Antennas are a rela­

tively new approach to VHF antenna de­
sign. They fill a need for a flexible panel 
antenna , either directional or omni di­
rectional, that serves singly or in stacked 
arrays. 

The basic unit of the antenna consists 
of a pair of batwings mounted in "back­
ward" butterfly-wing fashion against a 
refl ector. The "backward" mounting im­
proves impedance match and directivity 
characteristics. Fig. 5 shows a portion of 
the WDBO ( Orlando, Fla. ) Butterfly 
Antenna mounted on all three sides of a 
triangular cross-section tower. The hori­
zontal directivity is controlled through 

power distribution among the elements on 
each tower face. The antenna is ordinar­
ily fed with a single transmission line. 
On the other hand , the antenna may be 
split into two separate sections fed with 
individual transmission lines. 

For the best omni-directional circular­
ity, the antenna should be mounted three­
around with all faces fed in-phase. When 
quadrature feed is desi red, a four­
around panel arrangement can be used . 
The choice of three- or four-around for 
directional antenna is influenced by pat­
tern requirements. 

The panel is made in three basic sizes, 
one each for the 54-66 MHz, 66-88 MHz 
and 174-216 MHz bands. The Butterfly 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

.. ,,:;. Fig.I 

Ol --
/ ... v 

l ,J 

7 r, 

l ' I.C 
- \ !:! I C_ 

IC -, -
' I '\. , 

I '- V 
~ 

I 
I 

FIG. 5. Orlando's WDBO uses RCA Butterfly Antennas mounted on three sides of a triangu­
lar cross-section tower. The drawings at right illustrate various patterns possible with an 
RCA Butterfly Antenna. At lower right is a smith chart representation of impedance match. 

Panel Antenna employs a feed system 
similar to the well known RCA Super­
turnstile Antenna. Styroflex fcedlines ¾­
or Ya-inch feed each panel out of a 
junction box feeding up to twelve indi­
vidual panels or four antenna sections. 
Use of ¾-inch Styroflex results in a 
power handling capability of 5.25 kW 
per section and the Ya-inch size, 6. 75 kW 
per section at channel 13. 

Excellent Pattern Circularity 
Pattern and gain flexibility are out­

standing features of this antenna. For 
example, in a stacked antenna array the 
basic panels mount on the faces of a tri­
angular tower for excellent horizontal cir­
cularity at any of the VHF channels. 
Fig. 5A illustrates a pattern obtained by 
means of model measurements simulating 
a triangular tower 7' 611 on a side, oper­
ation on channel 4 resulting in a hori­
zontal circularity of ±0.25 dB. Highband 

VHF performance on a 7' 611 tower face 
results in a horizontal circularity of bet­
ter than ±2.0 dB as illustrated by the 
model measurements shown by Fig. 5B. 
R educing the tower-face dimension for 
high band VHF operation results in im­
proved horizontal circularity. 

Pattern Shaping 
Directional horizontal pattern shaping 

is achieved by controlling the power fed 
to the three faces of panels comprising 
the antenna. Fig. 5C shows a cardiod 
pattern with 10 dB of suppression 
achieved by this technique. 

Vertical pattern shaping to introduce 
null-fill and beam tilting is achieved by 
either phasing, power division, or a com­
bination of both, depending upon the 
customer's requirement. 

Power gain is a function of aperture 
height and is closely related to the power 

gam achieved by comparable Superturn­
stile antennas of a given number of sec­
tions, operating frequency and vertical­
pattern characteristics. 

Natural Impedance Bandwidth 
The impedance characteristics of the 

Butterfly Panel Antenna are excellent. 
The individual panels have a natural 
impedance bandwidth of 20 percent. 
When combined by means of the junc­
tion boxes developed for the Superturn­
stile antenna, this results in an antenna 
input VSWR more than adequate for TV 
requirements. See Fig. 5D for a typical 
smith chart plot of a single layer. 

Deicing, where necessary, is accom­
plished by heating elements in the spine 
of each batwing element. Power require­
ments are relatively low, amounting to 
about three kW per layer for the mid­
band panels. 

Commercial Electronic Systems Division 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ncn Broadcast 
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catalog 8.4750 

• Automatic temperature monitoring 
at actual antenna location 

• Adjustable temperature ranges 
to suit local weather conditions 

• Water-proof aluminum housing 

• Antenna deicing prevents severe 
damage to transmission systems 

Cff Automatic Sleet Melter Control Unit 

.,. I""\ 

The Automatic Sleet M elter Control 
Un it, MI-27369-A, is dcsignPd to prevent 
se,Trf' damage to transmi ss ion equ ipm ent 
as a result of in adequate manual control 
oi antmna deicers. The control a ll ows 
deicers to be left unattended at a ll times 
and pro per operation will be assured. 
Furthermore the antenna will be free 
of ic e and in condit ion for immediate 
operation followin g possible icing cond i­
tion s durin g the night when the transmit­
ter is normally unattend ed . 

The deicer control has been designed 
with adjustable temperature ranges so 
that it ca n cut off above and below the 
temperatu res chosen to conserve power 
\ l'Lrn temperatures arc not with in the ice­
formin g range. A "stay-on" Control has 
bcC'n incorpora ted for added protection 
"·here " rim e" ice is a problem. 

The control unit is designed for mount­
ing a t the top of the tower, or preferably 
at th e m idpoin t of the antenna pole on 
the larger antennas. Considerable tern­
pcratL re var iat ions often ex ist between 
the antenna location at the top of the 
tower and the ground level, so that ice 
may be forming on the antenna whil e the 
temperature on th e ground remains above 
f rcezing. 

The control unit is housed in a small 
cas t a lum inum box. A waterproof cover, 

scaled by a neoprene gasket, and a con­
veni ent mounting bracket is furnished 
with the unit . Adjustable term in al con­
nections for select ion of tempera ture 
ranges have been provided in this model. 

The Control Un it is furni shed with a 
4-conclu ctor cable, six fret long. The 
cable should be termina ted in an appro­
pria te junction box where connections 
may be made for the main cable running 
clown the tower. Two condu ctors are to 
be connected to 110 Volts AC for the 
relay coi ls and the remaining two arc for 

the control circuit. The sta tion is re­
quired to furnish the connecting cable 
from the transmitter building to the ter­
mination of the six-foot cabl e furnished 
with the control unit, as well as the ac tual 
relay contactors to switch power to the 
slectmelters. 

Various types of antennas, methods of 
deicer connections, etc., make it imprac­
tica l to furni sh the power relay contactors 
required with th e MI-27369-A Control 
Un it. The contacts of the MI-27369 are 
rated for 10 Arn per cs. 

Automat ic Temperature Limits (Adjustable): 
Upper Limit... ..................................... 32 ° or 40°F (0°C or 4.5°C) 
Lower Limit... ......................................... 10° or 20° F, or no-cut-off 

(- 12.6°C or -6.6°C) 
Power Line Requirements ...... .................................... 110 V, 60 Hz 

Deicer Control Relay Contact Rating ................................... 10 A 

Dimensions .............................................................. 6½" by 4½" by 3" 
(16.5 cm, 11.43 cm, 7.62 cm) 

Weight... ......................................................... 5 lbs. (approx.) (2.27 kg) 

Fin ish ..................................................... .Weatherproof aluminum box 

Automatic Sleet Mel ter Control. ..................................... Ml -27369-A 

6TB 
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I non catalog B.4752 

I 
I 
I • Dependable ice detection 

• Active only when icing conditions exist 

I • Anticipates antenna ice formation 

I 
• Improves deicer economy and efficiency 

• Detects end of icing conditions 

I 

Rosemount Antenna Ice Detector 

I Description 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Active only during antenna-icing weath­
er, the Rosemount Antenna Ice Detector 
senses buildup of broadcast-antenna ice 
and generates a signal which, with ap­
propriate power-contactor equipment (not 
supplied ), automatically energizes an an­
tenna's sleetmelters .. At the conclusion of 
icing conditions, the device automatically 
de-energizes the heaters after an adjustble 
time-delay period expires. This period 
may be eight to 150* minutes long. 

Dependable Ice Detection 
Insensitive to almost everything but ice 

formation, the detector ignores cold, 
wind, rain, dry snow, soot, grease, insects 
and birds. As a result, the detector pre­
vents unnecessary de-icer operation and 
thus increases the useful life of de-icer 
equipment by operating it only when 
necessary. 

Active Only When 
Icing Conditions Exist 

Since antenna ice cannot form under 
any weather condition at temperatures 
above 50°F. ( l0°C.), the Antenna Ice 
Detector ceases to operate. As soon as the 
ambient temperature drops below 50°F., 
a thermostat puts the system into opera­
tion, automatically. 

*180 on 50 Hz power. 

Anticipates Ice-Forming Conditions 
Because the ice-sensing element bears 

low thermal mass, it cools faster and be­
gins to collect ice earlier than the larger 
thermal mass of the antenna it protects. 
As a result, the detector "sees" ice before 
it begins to form on the antenna surfaces. 
Because the heaters are warm before ice 
begins to form, they get a "head start" on 
the ice and avoid the burden of a "back­
log" ice accumulation. Only completely 
still air-extremely rare during icing 
weather- can shorten materially the de­
tector's ice anticipation. 

Improves De-icer 
Economy and Efficiency 

Since the ice detector ignores all con­
ditions except icing conditions, it never 
operates de-icer heaters unnecessarily in 
the way a thermostatic control does. Con­
sequently, the ice detector eliminates 
needless use of kilowatt hours which in­
crease power costs. Further, because the 
heater operates only when really required, 
the device materially extends heater life. 

Detects End of 
Icing Conditions, Too 

Unlike most other deicer control sys­
tems, the Rosemount Antenna Ice Detec-

tor senses the end of ice-forming 
conditions and sends out an electrical 
command that ceases de-icer power. This, 
of course, eliminates wasted kWh. 

Magnetostrictive Sensor 
The sensing element-the probe-of 

the detector is a ¼-inch (6 mm) diam­
eter tube precisely 1.10 inches ( 28 mm) 
long of a nickel alloy which responds, 
physically, to a magnetic force in an in­
crease or decrease in axial length. Under 
the influence of an alternating magnetic 
field, the tube vibrates at a frequency 
proportionate to its physical length-its 
resonant frequency. If the frequency of 
the alternating field is adjusted to coin­
cide with the resonant frequency of the 
little nickel tube, a form of tuned circuit 
results. 

In the ice detector circuitry, the probe 
serves as a link in the feedback circuit of 
an oscillator. Consequently, the circuit 
oscillates at the resonant frequency of the 
probe, a rate near 40 kHz. 

As ice forms on the sensing element, it 
restricts the magnetostrictive motion and 
lowers the resonant frequency of the little 
nickel tube. This, in turn, reduces the 
oscillator frequency. As the frequency 
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approaches a pre-determined value, solid­
state circuitry detects the changes in fre­
quency and energizes a relay which, in 
turn, controls <J. de.icing heater·current 
contactor. This relay "holds" for a period 
of eight to 150* minutes ( adjustable man­
ually). 

Self-Recycling 
During the "hold" period, the ice d e• 

tector probe de•ices itself and its sup-

~n rifir~+il"'lns 

Ice Detector Unit 

porting dome. Because of the low mass of 
the probe, de•icing takes but a few sec• 
onds. Once de•iced, the probe begins the 
sensing cycle again. If the ice coating 
accumulates to a thickness of a half milli• 
meter or more, it issues a "sustaining" 
com mand for antenna d e•icing. This se• 
quence repeats until ice no longer forms 
on the probe. At this point, plus the pre­
set time delay, the contactor handling 
antenna de-icer current opens and de•icing 

Ice Sensing Range .......... ............ .. 0.02 to 0.25 inches on probe 
(0.5 to 6 mm) 

Sensing Element Material ............................................ Ni-Span C 
Maximum Length of Interconnecting Cable ............ Unlimited 
Power Requirements: 

Sensing ........................................................ 115 V, 50/60 Hz lOW 
Signalling .................................................... 115 V, 50/60 Hz, I.SA 

Output Signal ........................................ 115 V, 50/ 60 Hz, 60W max. 
Sensing Element De•lce Time .................. 90 seconds, nominal 

operations cease until ice again forms on 
the probe whereupon the entire sequence 
of events starts again. 

Fail -Safe Design 
In the extremely unlikely event of 

probe damage or failure, the system 
automatically issues a continuous de-icing 
command. Thus, the system cannot fail 
to perform its function even when inop• 
erative. 

5248-1 ICE DETECTOR CONTROLLER 

Ambient Temperature: ON IIO ON 

Operating ...................................... -40 to 50°F (-40 to +lO°C) 
Storage .............................................. -50 to 160°F (-45 to 72°C) 

DET
1
~cfi.oR 

130 

0~liTv" 5.00" 
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Ambient Electromagnetic Field Intensity .............. SOV/m max. 
Physical Dimensions .................................................... See drawing 
Weight ............................................................................ 3.5 lbs. (1.6 kg) 

120 

8 SERIALNO.(=::::J 

OUTPUT ICE ICE DETECTOR 
ICING CONTROLLER RELAY DETECTOR FUSE 

(127mm) I 
7.00" 

(178mm) 

Detector Control Unit 
Power Requirements: 

Sensing ........................................................ 115 V, 50/60 Hz, 5 W 
Signalling .................................................... 115 V, 50/60 Hz, 15 W 

Output Signal .............................................. 115 V, 50/60 Hz, 500 W 
Time•Delay Timer ............................................ 8 to 150* min., adj. 
Power Re lay Current Capacity ...................................... .10 A, max. 

non•inductive load 
Ambient Operation Temperature ....... .40 to l20'°F. (4.4 to 49°C.) 
Connections ...................................... Barrier strip and connector 
Physical Dimensions .................................................... See drawing 
Weight ........................................................................... .4 lbs. (1.8 kg) 

*180 on 50 Hz power. 

Order ng 

SENSING 
ELEMENT 
( 0 .25"DIA) 
(6mm) 

DOME 
(2 .5" DIA) 
( 63mm) 

n orn1at1c n 

SIGNAL 5A IO A 1.5A INDICATOR 

[g~©~[g 
OPERATING INSTRUCTIONS 

I 

,__ ________ 6.8 11 

( 172mm) 
• 7.3"---------~ 

( 186mm) 

Rosemount Antenna Ice Detector System 
(for 115 V, 50/ 60 Hz Power) ...................... . ........... M 1·561572 
(Interconnecting cable and contactor not supplied) 

2.4"MAX 
(60mm) 

CONNECTOR ______....______.________~___l 
,----, t 
I NAMEPLATE I 2.5" 
I AREA I (63mm) 
L ___ ....J j 

h 3.2"~ 81mm) 

4 5" 
(114mm) 

57"~ 45mm) 

6.0" 
( 52 mm) 

C.12" 
(3mm) 

Communications Systems Division 
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3. 80" 
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catalo B.5800 

• Designs by experienced tower engineers 

• Single contract service-complete tower 
planning, design, fabrication, installation 
and inspection, one responsibility 

• Variety of types and heights 
to fit site, antenna, accessory 
and load requirements 

• Custom designed structures to meet 
special or unusual requirements 

• Complete tower accessories 

,~----------~-
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RCff Television Antenna Towers 

Description 
A wide selection of towers to support 

the various type RCA UHF and VHF 
Television Antennas is available for all 
applications. Included are self-supporting 
and guyed designs. Custom towers for 
multiple antenna applications are also 
available. 

RCA, as a representative of tower man­
ufacturers, is qualified to assist the Broad­
caster in the planning and selection of 
the proper tower and a qualified erector. 
A popular, one contract, one responsi­
bility, service is available. 

8TB 
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Design Considerations 
R elatively Aat country with low sur­

rounding hill s lends itself well to the in­
sta llation of ta ll supporting structures. 
Towers over 500 feet in height are usual­
ly guyed and the usual cross sectional 
shape is tri angul ar so that three point 
guying can be used. Guyed tower costs 
a re lower than for self-supporting struc­
tures because less steel is used and erec­
tion is less costly. The ava il ability of 
land and the area involved for guy an­
chorage however increase costs of this 
type of tower. A useful method for esti­
mating the land required for a guyed 

structure is to consider the distance to 
the farthest guy anchorage as being ap­
proximately 70 percent the tower height. 
For self supporting tower the distance 
between tower legs is usually 10 percent 
of the height. 

Guyed Towers 
Guyed towers normally are ·constant 

in cross-section along their entire height. 
They are supported by steel guy cables 
which span out to steel reinforced con­
crete anchors buri ed in the earth. Such 
towers arc avai lable with either fixed or 
pivoted bases. Each has certain advan­
tages. A pivoted base tower tapers to a 

Guyed television towers ca n achieve great height at less cost than 
self-supporting structures where land value is not a determining factor. 
Towers are triangular and are available with either fixed or pivoted base. 

point at the bottom. The tower and the 
foundation are connected a t this single 
point. The tower wi ll remain upright and 
plumb even if the found ation shifts un­
evenly. Because of this feature, pivoted 
base towers are normally used when the 
soil at the site may have unknown load­
bearing qu alit ies. Each leg of a fixed base 
tower is bolted to the foundation making 
the tower-to-foundation conn ection a 
rigid one. Fixed base towers permit direct 
installation of transmission lin es at the 
ground level. They also permit installa­
tion of . the elevator bottom landing 
closer to the ground. 

Ranger Peak, 1900 feet above average 
terrain, near El Paso, Texas is an ideal 
site for KTSM-TV's self-supporting type 
antenna tower. 
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Self-Supporting Towers 

Self-supporting towers are wide at the 

base and taper gradually to the top. They 
are not supported by guy cabl es but de­
pend upon their tapered configuration 

for stability. Such towers are especially 
advantageous in c ity and congested dis­

tricts where availability of land is limited. 

The use of towers upon tall buildings 
is often quite prac tical. This normally 
results in smaller towers and shorter 

transmission lines, especially if the build­
ing is high enough to conform to the de­
sired antenna height. Building frame­
works must be reinforced and erection 

problems sometimes become quite com­
plex. 

Mountain-top sites in general do not 

lend themselves to guyed towers due to 
limited land area avai lable for guy pojnts. 
As a result, most of the mountain top in­
stallations are of the self-supporting type. 

Since coverage is proportional to height 
a strategically located mounta in top site 
is desirable. On a mountain top, a short 
tower is acceptable to mount the antenna 

away from close-in reflecting objects. 

Multiple Antenna Towers 

Towers carrying a number of antennas, 
either in a stacked arrange111ent or with 

all antennas at the same height on a top 

platform, or with a combination of plat­
form and side mounted antennas can be 

supplied. Multiple antenna towers save 

each station on land cost, enable each 

station to utilize the area's best site, sim­

plify air-space clearance problems, and 
greatly reduce receiving antenna orienta­
tion problems. 

Tower Foundations 

Tower foundation design is based upon 

a laboratory analysis of the load bearing 
capacity of the soil in which the founda­
tion will be placed, together with a de­

termination of the uplift the foundation 

will be required to withstand. It is some­
times necessary to reinforce foundations 
with steel, , wood or concrete piling. 

Swampy land provides a poor foundation 
base. Sand, gravel and clay soils are nor­
mally satisfactory. Shale or rock are 
good. A steel reinforced concrete founda­

tion supports and fixes the base of most 
towers. Anchor bolts for the tower are 
cast right into the foundation with just 
the threaded ends protruding. 

Weather Protection 
The steel superstructure may be hot 

dip galvanized steel where corrosive 

Station WSB's triangular self-supporting tower rises skyward to support a pylon 
antenna. Such towers are recommended where sites are in congested areas or 
where a tower is designed for erection on a roof-top. 
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action due to fum es, salt ai r, etc. are 
known to exist. Galvanizing can be 
om itted if the tower secti ons a re heavy 
and painting is clone frequ entl y. C limb­
ing ladd ers should be located inside the 
towf'r if at a ll possibl e and preferably 
nea r th e tower legs. By placing the lad ­
der with in the tower, the la ttice braces 
form a sa fety cage for the servi ceman. 
Rungs a rc spaced for easy climbing or 
descent. 

Tower Elevators 
T ower elevators are recommend ed on 

towe rs of l 000 feet or more in height. 
They elimina te the danger of long per­
iods of in terrupted serv ice through mak­
ing it possible for a technic ian to get up 
the tower fast in any kind of weather. 
They also enable the engin eer or sta tion 
managPr to give on-the-spot supervi sion 
to work perfonnccl on the tower, without 
climbing. Fina lly, eleva tors grea tly sim­
plify routine maintenance. Convent iona l 
passenger eleva tor safety devi ces should 
be a part of every tower elevator system . 

Service Platforms 
Tower platforms a rc fea tured in most 

tower des igns. Insi de pl a tforms are lo­
ca ted a t each light level to provide a 
s;i fc r rst and work area for the tower 

1500-foot top platform multiple antenn a support tower affords substantially in­
creased coverage for Stations KCRA, KOVR and KXTV in Stockton-Sacramento area. 
The economies afforded through a single tower, as opposed to three separate 
structures, are obvious. 

TV tower showing horizontal transmission line run s protected by ice shields. 
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maintenance workers. Outside platforms 
with railings can be installed at any level 
required to provide convenient access to 
side mounted .equipment. Top platforms 
to carry multiple antenna installations 
are fitted with catwalks, railings and 
ladders to provide easy access to anten­
nas and transmission lines. 

Telephone I ines and jack boxes can be 
installed on the tower to provide quick 
communication between maintenance 
workers on the tower and the ground. 

Lightning Protection 
All RCA antennas mounted on the 

top of a tower are provided with branch­
ing type lightning protectors. These con­
sist of four rods disposed symmetricall y 
about the 300mm beacon and extend 
above it. The parts are ruggedly bui lt and 
are hot dip galvanized. The branching 
type initiated by RCA have been used on 
hundreds of antennas and have been 
highly effective on tall towers in areas 
having the highest incidence of lightning 
in the country. 

Tower Lighting 
Complete tower lighting systems, de­

signed in accordance with FCC and 
FAA requirements, are supplied with 
each tower. Lighting systems contain a 
series of flashing beacons and obstruction 
lights at intermediate levels. The num­
ber of beacons and lights required varies 
with the tower height. A photo-electric 
lighting control, to automatically turn 
the tower lights on at sunset, off at sun­
rise, is supp lied as a part of each lighting 
system. A lamp failure indicator panel 
can be installed in the transmitter build­
ing as auxiliary equipment. 

A pole socket and guide flange is used 
to support and steady superturnstile an­
tennas of the usual "bury" type. The 
guide flange is mounted at the tower top 
to keep the antenna perpendicular to the 
ground. The pole socket receives the 
weight of the antenna. I t is mounted fif ­
teen percent of the pole length below the 
tower top. RCA furnishes the pole socket 
and guide flange with each superturnsti le 
antenna except the Models TF-12AM 
and TF-12AL. For these two types, the 
tower manufacturers fabricate the pole 
socket and guide flange. 

Where necessary, arrangements may be 
made to provide a pedestal type moun t 
that effectively mounts the antenna on 
the tower top and eliminates the "bury" 
section. 

By placing a service ladder within the tower, the 
lattice braces form a safety cage for the servicemen. 

Tower elevators great ly simplify maintenance and 
should be considered for all towers of great height. 
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Typical anchorage for pivoted base type 
of guyed tower. Connected at a single 
point, the tower wi 11 remain upright 
and plumb even if the foundation 
shifts unevenly. 

The twelve-section superturnstiles have 
an RF combining network which is ac­
commodated below the tower top. Pro­
visions are made so that tower cross 
bracing does not interfere. Mounting 
provisions are suppli ed for hangers to 
support this network. 

Traveling wave antennas are furnished 
with a flange at the base for mounting 
on the tower top. 

UHF Antenna Mountings 
The standard UHF transmitting an­

tenna is the UHF Pylon. It is flange 
mounted directly to the tower top plate. 
Ta pcred wedges are suppli ed to obtain 
mechanical beam til ting of the antenna 
where specified. Vertical run of transmission line inside a triangular cross-section tower. Spring-ten­

sioned hangers allow movement of the line due to thermal expansion and contraction. 
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Transmission Lines 

Careful considera tion is given to the 

layout and support of transmission line 
on the tower to allow for expansion and 

contraction of line and ease of mainte­
nance. The tower manufacturer will con­

sult with RCA engineers to be sure there 
is adequate support for the line and that 

a minimum number of elbows an: used 
between the antenna input and the ver­
tical run down the tower. The tower 

company will supply supports for spring 

hangers from the top to the base of the 
tower. Outline drawings with dim ensions 
are avai lable for a ll types of transmi ssion 

lines and will be used in making a layout. 

These arc shown in the RCA Transmis­
sion Line Catalog. 

Wind Load 
11ost towers arc currently bui lt to 

50/33 pound loading. This means tha t 
tower members arc designed to resist a 

hori zontal wind pressure of 50 pounds 

per square foot of projected area on all 

flat surfaces and 33 pounds on round 
surfaces. 

Provi sion is made for all additional 

loadings caused by antenna, ladders, 

transmi ssion and power lines, etc. and 
is appli ed to the proj ected area of the 
stru cture. The total load specified is ap­

pl icd in the direction which will cause 
the maximum stress in the various mem­

bers. Where high winds or heavy icing is 
prevalent higher loading is often specified . 

Wind Velocity and Corresponding Wind Pressure on Towers 

EIA Standard Specification 

Actual Wind 
Velocity MPH 

10 
20 
30 
40 
50 
60 
70.7 
80 
86.6 
90 

100 
110 
111.8 
120 
122.5 
130 
132.3 
140 
141.4 
150 
160 
170 
180 
190 
200 

Factor of Safety 
2.5 
1.65 
1.70-1.94 

Wind Pressure on 
Flat Surfaces 
P = .004 vz 

.4 
1.6 
3.6 
6.4 

10.0 
14.4 
20.0 
25.6 
30.0 
32.4 
40.0 
48.4 
50.0 
57.6 
60.0 
67.6 
70.0 
78.4 
80.0 
90.0 

102.2 
115.6 
129.6 
144.4 
160.0 

Guy cables proof tested hardware 
Tension and bending 
Compression 

Wind Pressure on 
Round Surfaces 

.266 
1.067 
2.4 
4.27 
6.p7 
9.6 

13.33 
17.1 
20.0 
21.6 
26.7 
32.3 
33.3 
38.5 
40.0 
45.0 
46.67 
52.33 
53.33 
60.0 
68.2 
77.0 
86.6 
96.3 

106.66 

NOTE: Cables made up with safety clip connections are derated to 85% of breaking strength. 

Estimated 
Survival 

Velocities 
F. S. 1.65 

12.9 
25.8 
38.6 
51.5 
64.4 
77.3 
91.1 

103.0 
111.5 
115.9 
128.8 
141.7 
144.0 
154.6 
157.8 
167.4 
170.4 
180.3 
182.1 
193.2 
206.1 
219.0 
231.8 
244.7 
257.6 
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Every tower is custom bui It to meet station requirements. 
RCA is equipped to supply a tower completely designed to 
meet station requirements. By specifying RCA you are as­
sured a satisfactory i nsta I lation. 

Towers are designed in accordance with EIA Specifications.* 

Consultation with RCA Broadcast Representati ves will help 
to determine every requirement. Call or write your near­
est representative. In order to facilitate selection of the 
tower most suitable, and as an aid to the station in determin­
ing specific requirements, a sample questionnaire is included 
here. 

Tower Considerations 
The following procedure may be helpful as a check list in 
considering tower requ irements. 

1. Determine station location with respect to service area. 
This study which will involve among other things joint 
operation with other stations, FAA approval, cost of land, 
zoning restrictions, local regulations, etc., will result in 
a decision to use: 

a. A self-supporting tower when land is unavailable as in 
city limits or on top of a building. 

b. Or a guyed tower where land is avai !able and a greater 
height is desired. 

c. Or a multiple antenna tower. 

2. Determine design parameters: 
a. Wind load for area in which tower is located. 
b. Deflection at tower top for type of service required . 
c. Type of antenna which is to be supported. 

3. Determine tower accessories such as: 
a. Ladders. 
b. Platforms. 

c. Railings. 

d. Lighting. 

e. Microwave dishes. 

4. Determine method of routing transmission line taking into 
account: 

a. Access ibility. 

b. Location of structural members. 

c. Location of special networks below tower top. 

Accessories 
RCA can furnish in addition to the antenna supporting tower, 
tower lighting equipment and installation and erection 
assistance. 

• EIA Standard "Structure Standa rds for Steel Transmitting Antennas, Sup­
porting Steel Towers" RS-222. 

Commercial Electronic Systems Division 

Self-supporting 135-foot microwave tower at Stati on WAVE-TV 
showing two recei ving dishes on plat form--one fi xed and one 
rotatab le. The reflector handles a 7000 MHz STL mi crowave 
and also a 2000 MHz STL, both with roof-mounted antennas. 

Antenna Tower Questionnaire 
LOCATION 

City ........ .. .................................................. State ........................... . 

QUOTATIONS TO BE FURNISHED 

(Check those required) 
Tower Guyed .............................................. ( ) 

Self-supporting ................. ........... ( ) 
Multiple .............. .......................... ( ) 

Tower Lighting Equipment... ..................... .......................... ( ) 
Tower Erection: 

Antenna and Assembly Installation ............................ ( 
Transmission Line Installation ................................... ... ( 

SPECIFICATIONS 
Tower Height: Ground to top of tower.. .. ... . ........ .......... . 

Ground to top of base insulator ............... . 
Tower Use: Antenna support... ............................................... . 
Channel or Frequency ................................................................. . 
TV Antenna: Type ....................................................................... .. . 

Description ........................................................... . 
Transmission Lines: 

Size No. 
Design Load: 

Remarks: 
(Special requirements, site accessibility, etc.) 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 non Broadcast 
Equipment 
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• "New Look" solid state design 

• Excellent color and monochrome 
performance 

• Unusual flexibility in fixed and 
portable applications 

• Exclusive high quality off-air 
video/audio monitoring 

• Multiple, quality audio channels 

catalog B.8006 

I RGn TV Relay Systems, Type TVM-6A/13A 
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Description 
The RCA TVM-6A and TVM-13A 

Television Relay Systems are designed to 
provide the performance, versatility, and 
reliability required for the transmission of 
high quality color and monochrome tele­
vision signals for broadcast studio-trans­
mitter links, remote TV pickups, and 
common-carrier, closed circuit and oper­
ational fixed applications. The TVM-6A 
provides coverage of the 5.925 to 7 .425 
GHz bands, and the TVM-13A covers 
the 10.550 to 13.250 GHz bands. The 
equipment meets the rigid requirements 
for fixed station, single or multiple-hop, 
as well as portable and remote applica­
tion. It is capable of the simultaneous 
transmission of three full-range aural pro­
gram channels with the video signal. 

A full line of accessory items is avail­
able to provide hot standby, frequency or 
space diversity, reversible or two-way 

systems, and complete fault sensing and 
alarm equipment. 

Design Features 
The TVM-6A and TVM-13A design 

offers exceptional reliability, technical 
performance capability, and economy of 
operation through the use of the latest 
solid state devices and techniques in both 
the transmitter and receiver. Both the 
transmitter and receiver arc completely 
solid state except for the transmitter 
klystron. The use of high quality compo­
nents and stabilized circuitry provides 
excellent transmission performance char­
acteristics under extremes of tempera­
tures, humidity, and AC power variations. 

Amplitude-frequency response and dif­
ferential phase and gain errors are held 
to the extremely close tolerances de­
manded for color TV transmission. Pre­
emphasis of the video signal is in 
accordance with the CCIR recommenda­
tion. 

Operationa I Features 
The functional design of the TVM-6A 

and TVM-13A equipment combined with 
the many exclusive built-in test and 
metering facilities, and centralized con­
trols, permit rapid and easy set up and 
check out of performance. Color coded 
metering and a multi-function metering 
switch provide a check on performance 
quickly and easily. Built-in test signals 
and remote tuning of both the transmitter 
and receiver enable adjustment with a 
minimum of external test equipment. 
Convenient test points on each module 
are provided for voltage measurement 
and waveform observation. A directly 
calibrated variable wavemeter is provided 
that is removable for use in either the 
transmitter or the receiver. 

The power supply may be operated 
from a power source of I I 7 / 234 Volts, 
50/60 Hertz, meeting the requirements of 
broadcasters and common carriers in both 
the domestic and export markets. 

9SB 
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Packaging 
The TVM-6A and TVM-13A Systems 

arc attractively packaged in the tradition 
of the RCA "New Look" products, for 
both portable and rack-mounted applica­
tions. Each of the four basic system units 
-transmitter control, transmitter RF 
chas~is, receiver RF chassis, and receiver 
control- can be directly mounted in a 
standard EIA rack, or can be housed in 
compact carrying cases for portable 
operation. The portable RF cases fit 
standard TV relay tilt heads, tripods, 
and reflector mounts. Control units may 
be located at a convenient distance, up 
to 500 feet, from their respective RF 
chassis, and interconnected by the appro­
priate control and video cables. 

The rack-mounted units may be stacked 
for multi-channel or two way operation. 
Any combination of four complete trans­
mitters or receivers can be mounted in 
the RCA BR-Series of Cabinets. All 
necessary waveguide components are in­
stalled out of sight within the cabinet. A 
removable front panel and trim kit ;s 
available for each RF chassis, making its 
appearance compatible with other RCA 
rack mounted equipment. 

In the remote application, the control 
units are rack mounted in a readily ac­
cessible location, while the RF chassis 
arc housed in weatherproof cases and lo­
cated on a tower or building roof, as 
required. 

Intercom Facil ities 
Intercom circuitry is provided for 

communication between the control unit 
and its associated RF chassis. A standard 
headset and external battery is used . The 
intercom circuit may be interconnected 

with the studio or other communication 
facility. 

Transmitter 
The TVM-6A and TVM-13A trans­

mitters are identical except for RF com­
ponents in the transmitter RF chassis. 
Transmitter control units are interchange­
able between the two systems. The Trans­
mitter Control Unit consists of a nest 
and up to seven slide-in modules. Two 
of these modules arc the Low Voltage 
Supply, which contains metering and 
control circuits, and the Klystron Con­
trol Unit. The remaining five spaces arc 
occupied by either Video Patch Modules, 
or optional accessory modules. All ex­
ternal connections are made to connec­
tors on the rear plate of the control unit. 
The Transmitter RF Chassis contains 
the modulating amplifier, Klystron beam 
and repellcr supplies, and the RF com­
ponents. Modular construction techniques 
are employed and all modules are easily 
accessible. Long life klystrons are utilized, 
and the klystron body and heat sink is at 
ground potential, eliminating any shock 
hazard and the necessity for protective 
shielding. A waveguide ferrite isolator in 
the transmitter output provides load iso­
lation and contributes to the excellent 
modulation linearity. 

Off-Air Monitor 
The optional off-air monitor accessory 

consists of a cross-guide coupler, a wave­
guide discriminator with a high Q vari­
able cavity, and a video amplifier and 
de-emphasis unit . This accessory provides 
a high quality video output for monitor­
ing purposes which is derived from de­
modulation of the transmitter RF output. 
This exclusive feature provides a per­
formance check: on the entire transmit­
ter. The video specifications are the same 

as those for the receiver. Equipment may 
also be added to provide audio off-air 
monitoring. 

Input Am plifier 
The optional Input Amplifier, is a 

slide-in module installed in the Trans­
mitter Control Unit. This unit provide~ 
adjustable gain to compensate for differ­
ent video input levels, a sawtooth signal 
generator to aid in set up, a peak reading 
voltmeter circuit for front panel meter­
ing of video level, a cable equalizer for 
up to 500 feet of video cable, and a 
choice of 75 Ohm unbalanced or 121-
Ohm balanced input impedances. The 
Input Amplifier also contains the low­
pass filter required in conjunction with 
the aural program channels when trans­
mitted with the video signals. 

Transmitter AFC Un it 
The optional Transmitter AFC Unit 

is available in module form for the 
TVM-6A and TVM-13A transmitters. 
Its input is derived from the transmitter 
waveguide discriminator and improves 
the frequency stability of the transmitter 
to ±.02 percent. 

Rece iver 
As in the case with the TVM-6A and 

TVM-13A Transmitters, the receiven 
are identical exceft for the RF compo­
nents in the Receiver RF Chassis. In the 
receiver, a solid state signal generator is 
used in place of the conventional klystron 
as a local oscillator. This signal source 
completely eliminates the requirement 
for high voltage power supplies, and re­
sults in a total solid state receiver of 
greatest stability and tuning ease. The 
Receiver RF Chassis utilizes a balanced 
mixer and an IF amplifier with gain con­
trolled stages and lumped filtering and 

8eceiver control unit shown mounted in convenient portab le carryi ng case. The 
packaging of the TVM-6A makes it well su ited to any of three modes of operat ion 
-portable, remote or rack mounted. 
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equalization. The receiver noise figure 
and IF group delay are exceptionally 
low. Provision is made for attaching the 
variable wavemeter for adjustment of the 
local oscillator frequency. 

The Receiver Control Unit consists of 
a nest and up to seven slide-in modules. 
It contains the Low Voltage Power Sup­
ply, the Local Oscillator Control Mod­
ule, and, optionally, five Video Patch 
Modules, or a combination of accessory 
modules. 

The TVM-6A and TVM-13A receiver 
is equipped with AFC circuitry which 
effectively maintains receiver tuning at 
the point of best system performance, 
compensating for any tendency of fre­
quency drift in the transmitter or receiver 
local osci llator. 

Tunnel Diode Amplifier 
An optional tunnel diode amplifier 

can be added to the TVM-6A R eceiver, 
as an RF preamplifier. This unit will im­
prove the receiver noise figure to 7 dB, 
and is recommended for use on extremely 
long paths, or under difficult transmis­
sion conditions to improve system per­
formance. 

Output Amplifier 
The optional Output Amplifier is a 

slide-in modul e which can be inserted in 
the R eceiver Control Nest. This unit pro­
vides adjustabl e gain, video level meter­
ing, and cable equalization similar to the 
functions of the Input Amplifier asrnci­
ated with the transmitter. It also provides 
two unbalanced 75 Ohm video outputs 
and one 124 Ohm balanced output. The 
Output Amplifier contains the low pass 
filter used in conjunction with the aural 
program channels, and is required when 
one or more of these is selected . The 
Output Amplifier is also utilized in the 
Transmi tter Control Unit, when off air 
audio monitoring is desired in addition 
to off air video monitoring. 

Diplexed Sound Channels 
Sound Diplexer Modulators and D e­

modulators are available for use with the 
TVM-6A and TVM-13A systems to pro• 
vide multiple broadcast quality program 
audio channels to be transmitted simul­
taneously with the video. These units are 
slide-in modules which can be readily 
inserted in the appropriate position in 
the control nest. 

Accessory Units 
RCA offers a comprehensive line of 

parabolic antennas, passive reflectors, 
waveguide components, and engineering 
assistance in the planning and design of 
T elevision R elay Systems. 
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Transmitter 
Freauency Range: 

TVM-6A ... . .......... 5.925-7.425 GHz 
TVM-13A ............. ............................. .10.550-13.250 GHz 

Power Output .. ... . ... ...... . ...... 1.0 Watt min. 
Primary Power .................... 117/ 234 V, 48-62 Hz, 190 Watts 
Ambient Temperature .... .. .... - 30 ° to . + 50 °C 
FM Deviation .......................................................... 8.0 MHz p/ p 
Freauencv Sta bi I ity: 

With AFC ........................... ................. . ..... ±0.02% 
Without AFC ......................................................... . ............... ± 0.05% 

Pre-Emphasis (Per CCI R Rec. 405) .................................. 13.4 dB 
Off-Air Video Monitor .............. Same as System Specs. 
Off-A ir Audio Monitor ........... ............. .... Same as System Specs. 

Receiver 
Frequency Range: 

TVM-6A ................... . .............................. .5.925-7.425 GHz 
TVM-13A .............................................................. 10.550-13.250 GHz 

Local Osc i llator Frequency-Signal Frequency ........ ± 70 MHz 
Noise Figure: 

TVM-6A with TDA ....................................................... .7.0 dB max. 
TVM-6A without TDA ........................ ....................... .11.0 dB max. 
TVM-13A ..... . .................... 12.0 dB max. 

IF Bandwidth @ 3 dB points ........................................... 24 MHz 
FM Threshold: 

TVM-6A ..... ................ .... ......... .. - 79 dBm (- 83 dBm with TDA) 
TVM-13A ........................ .......... . ............................... - 78 dBm 

Ambient Temperature ............................................ - 30 ° to + 50 °C 
Primary Power ........ . ................. 117 / 234 V, 48-62 Hz, 90 Watts 

System Video 
Input Impedance: 

Unbalanced ....... . 
Balanced ............ . 

Input Level . 
Output Impedance: 

...................................... .......................... 75 Ohms 
...................... .. ............................. . ... 124 Ohms 
......................... .. ............................. 0.5-l.5 V p/p 

Unbalanced . . ....................................................... ... .75 Ohms 
Balanced ........ ............................ ......................... . ......... 124 Ohms 

Output Level .............................................................. 0.7-1.5 V p/ p 
Differential Gain @ 3.58 MHz: 

50% APL .................................................................................. 0.1 dB 
10 & 90% APL . . ......................... ..................................... 0.25 dB 

Differential Phase @ 3.58 MHz: 
50% APL ....................... .. .......... .............................. .. ..................... 0.3° 
10 & 90% APL .......... ........ ....................................................... .... .1.0 ° 

Amplitude-Frequency Response: 
50 Hz-7 MHz with Sound Ch .................................... ±0.25 dB 
50 Hz-4.5 MHz with Sound Ch. . . ................. ±0.25 dB 

15 kHz Square Wave Tilt .................................................. 0.5% max. 
50 Hz Square Wave Tilt ........... ................... ...................... 2.0% max. 

Ordering Information 
TVM-6A System: 

TVM-6A Rack Mounted Transmitter ...... .................. ES-48300 
TVM-6A Rack Mounted Receiver ....................... .. .. ... ES-48301 
TVM-6A Portable Transmitter ..... ........ ......... .. ............ ES-48302 
TVM-6A Portable Recei ver ..................... ..................... ES-48303 

Commercial Electronic Systems Division 

Sin' Pulse Response (.125 µ sec. T Pulse): 
Without Sound Ch ..................................... 5% 
With Sound Ch ....... ............... ................... 20% 

Signal to Hum ... .... .............. .......................... . 

System Audio 

max. p/ p ringing 
max. p/ p ringing 
.. .. 50 dB p/p-p/p 

Input Impedance .. .................... 150/ 600 Ohms Bal. 
Output Impedance .... ....... .... ... ............... . . .150/ 600 Ohms Bal. 
Input Level . . ................................. 0 to + 18 dBm 
Output Level ........................................................ .. .+18 dBm max. 
Pre-Emphasis ............................................ ........... .75 Microseconds 
Subcarrier Frequency ........ . ...... 6.8, 7.5, 8.3 MHz 
Subcarrier Deviation . . ......... ±100 kHz 
Amplitude-Frequency Response: 

50 Hz to 13 kHz ....... ...... .................... . ... .+0, - 0.8 dB 
To 15 kHz ...... ................ ............................................ - 1.5 dB max. 

Harmonic Distortion ......................................................... .1 % max. 
Signal to Noise (Hum & Crosstalk) .......... .................. 62 dB min. 

with normal video loading 

Mechanical 
Power Requirements: 

Transmitter . . ... .116/ 234 V AC 50/ 60 Hz, 190 Watts 
Receiver..... . .. 117 / 234 V AC 50/ 60 Hz, 85 Watts 

Dimensions: 
Rack-Mounted Transmitter ................ 10½ " x 19" rack space 

(26.67 cm, 48.26 cm) 
Rack-Mounted Receiver ....... .. . ..... 10½ " x 19" rack space 

(26.67 cm, 48.26 cm) 
Transmitter Control Unit ........ 5¼ " x 19" (13.34 cm, 48.26 cm) 
Receiver Control Unit ............ 5¼" x 19" (13.34 cm, 48.26 cm) 

Weight: 
Transmitter in Portable Case ...................... 40 lbs. (18.2 kg.) 
Receive r in Portable Case ......... ..................... .40 lbs. (18.2 kg.) 
Transmitter Control Unit in 

Portable Case .................................................... 40 lbs. (18.2 kg.) 
Receiver Control Unit in 

Portable Case . . ....................... ............. .40 lbs. (18.2 kg.) 

Accessories 
Input Amplifier ............................................................ M I-44535-A-2 
Output Amplifier ......................................................... Ml 44533-A-2 
Transmitter Monitor .................................................... ES-48304 
Transmitter AFC ............................................................ ES-48305 
Tunnel Diode Amplifier (TVM-6A) .......... ................. ES-48309 
Sing le Channel Sound Diplexing Transmitter ...... Ml-44534-A-2 
Single Channel Sound Diplexing Receiver .. ........ Ml-44539-A-2 
Front Panel and Trim Strip .. .............................. ...... Ml-48222 
Headset .......................................................................... .. M 1-11743 
Low Power/ Signal Indicator .............. ............. ... ....... Ml-48239 
Power Detector ... ........... ............ ..... . ........................ M 1-48240 
Video Presence Detector ......................................... M 1-48241-1 
Module Extender-Rigid ............................ ............ Ml-48263-1 
Module Extender-Flexible ..................................... Ml-48263-2 

TVM-13A System : 
TVM-13A Rack Mounted Transmitter ..................... ... ES-48320 
TVM-13A Rack Mounted Rece iver ...... ... .. ................. ES-48321 
TVM-13A Portable Transmitter .................... .. ............ ES-48322 
TVM-13A Portable Receiver ........................................ ES-48323 

Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 
Equipment 
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• Quality off-air monitoring facilities 

I • Complete remote and local fault and 
alarm reporting systems 

I 
• Versatile transmitter and receiver switching 

• Solid state reliability 

I • Plug-in modular convenience 

RGn TV Relay Accessory Equipment 
11-------------, 

I 
I 
I 
I 
I 
I 
I 

Description 
New accessories for the RCA TVM-6A 

and TVM-13A TV Relay Systems now 
enable the user to more fully realize the 
versatility and adaptability of this equip­
ment in any application. 

Functions which the accessories per­
form include quality off-air monitoring 
of radiated signal, fault sensing and fault 
reporting, automatic switchover to stand­
by equipment, diversity reception, rever­
sal of direction of transmission, automatic 
shutdown, and many more. A full com-

plement of equipment is provided for 
multi-channel, multi-hop, one and two 
way or reversible systems. 

All RCA TV Relay Accessory Equip­
ment is fully compatible with the parent 
equipment · both in appearance and in 
technical and operational features. In 
many cases, the TVM equipment is 
equipped to receive the accessory mod­
ules without additional wiring or mount­
ing facilities. Each item has been designed 
for ease of integration into existing sys­
tems to further system expansion, or to 
increase the reliability and maintenance 
efficiency of new or existing systems. 

All units in the accessory equipment 
line utilize the latest solid-state design 
techniques and state of the art compo, 
nents. The absence of vacuum tubes and 
other thermionic devices contributes to 
the reliability and life of the equipment. 
The use of mechanical relays has been 
held to a minimum and are used only 
where their spatial and operating efficien­
cy is not exceeded by other devices. 

RCA is prepared to offer assistance in 
the planning and implementation of TV 
Relay systems to provide the quality and 
reliability demanded in specific applica­
tions. 

3TB 
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Transmitter AFC 
and Off-Air 
Video Monitoring 

The TVM-6A or the TVM-13A TV 
Relay Transmitters may be optionally 
equipped with Transmitter AFC, T rans­
mitter Off-Air Video Monitoring, or a 
combinat ion of both. 

The basic accessory unit to both AFC 
and monitoring is the Transmitter Wave­
gu ide Discriminator. This unit consists 
of a cross-guide coupler and a high-Q 
vari able cavity, comprising an RF dis­
criminator with excell ent linearity and 
stabi lity. The video output from this unit 
is amplified , de-emphasized, and is avail­
abl e at an output connector for display 
on monitoring equipment. 

The DC output from the discriminator 
is utilized as the reference voltage for 
control of transmitter output frequency 
by means of the AFC Ampl ifier. The fre­
qu ency stability of the TVM-6A and 
TVM-13A Transmitter is improved from 
± .05 percent to ±.02 percent with AFC. 

The video performance specifications 
for the transmitter off-air monitor option 
arc the same as those for the TVM-6A 
or TVM-13A receiver. This high-quality 
fea ture provides a reliabl e performance 
check on the entire transmitter. On 
transmitters incorporating the off-air 
video monitor, audio monitoring may be 
added by inco rporating a Sound Diplexer 
Demodulator, MI-44539-A ( ), in the 
transmitter control unit. 

,) 

Rea r view of TVM Accessory Nest, M 1-48255, showing 
input, output, and control connectors. Mating cable 
connectors are supplied with accessory equipment. 

ORDERING INFORMATION 
Transmitter AFC (For TVM-6A) .................. , ..................... ES-48305 
Tra nsmitter AFC (For TVM-13A) ........ .............................. ES-48325 
Transmitter Off-Air Monitoring (For TVM-6A) .............. ES-48304 
Transmitte r Off-Air Monitoring (For TVM-13A) ............ ES-48324 
Comb ined Off-Air Monitoring and AFC 

(For TVM -6A) ..... ................................................................... ES-48306 
Combined Off-Air Monitoring and AFC 

(For TVM -13A) ...................................................................... ES-48326 

TVM Accessory Nest, Ml-48255 
The TVM Accessory Nest is similar in 

a ppearance and rack space requirements 
to the TVM-6A and TVM-13A Trans­
mitter Control Nest and Receiver Con­
trol Nest. It is normally mounted in the 
same rack imm ediately beneath either of 
the above units, but can be mounted in 
any standard relay rack, or in the MI-
4-454-8 TVM Control Carrying Case fo r 
portable use. 

The function of the Accessory Nest is 
to provide a mounting location for the 

various slide-in modules used in the ap­
plications listed below, and provides the 
necessary video, audio, control, and 
power connections requi red by the ac­
cessories used in a particular application. 
Both 75 Ohms unbalanced and 124 Ohms 
balanced video input and output imped­
ance connections are provided. 

T he Accessory Nest provides mounting 
space for the M l-48261 Accessory Power 
Supply, and the necessary modules for 
the following applications; Transmitter 

SPECIFICATIONS 

Standby Terminal, Receiver Standby 
T erminal, R eceiver Diversity T erminal, 
Sound Modulator Terminal, Sound D e­
modulator Terminal, Sound Modulator­
Demodulator T erminal, Standby-Diver­
si ty R cpea ter. 

External Connections to the Accessory 
Nest are made through cable plugs on the 
rear plate of the nest. Plug and cable 
connectors are compatible with equiva­
lent connectors on the TVM transmitter 
:rnd receiver control nest. 

Input Voltage ................................................ 117 or 234 V, 48-62 Hz 
Dimens ions (Overal I): 

Width .......................................................................... 19" (48.26 cm) 
He ight ...................................................................... 5¼" (13.34 cm) 
Depth ........... .... ........................ .. ............................ .15%" (39.69 cm) 

We,ight (Nest only) ........................................................ 8 lb. (3.6 kg.) 
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Accessory Power 
Supply, Ml-48?61 

The Accessory Power Supply is a com­
panion unit to the Accessory Nest, MI-
48255 . It operates from a 11 7 /234 Volt, 
48/62 Hertz power line, and furnishes 
24 Volts, DC, to power the accessory 
modules. A front panel meter and meter 
function selector switch are provided to 
selectively observe readings on the acces­
sory units housed in the nest. 

SPECIFICATIONS 
Input Voltage .......... ...................................... 117 or 234 V, 48-62 Hz 
Output Vo ltage .................................................................... -24 V DC 
Mechanical ........................ Mounts in Accessory Nest, Ml-48255 

Transmitter Standby Switcher, Ml-48256 
The Transmitter Standby Switcher 

functions as an automatic fault sensing 
and switchover unit for hot standby ap­
pli cation of the TVM-6A or TVM-13A 
transmitter,. It can also be used with 
combinations of this equipment and RCA 
TV Relay equipment of earlier design. 

The standby switcher can sense the 
video signal from the transmitter off-air 
monitor, as well as DC voltages derived 
from the transmitter RF power output, 
~11d the sound channel subcarriers. 

The video signals from each transmit-

tcr are amplified, rectified in opposite 
polarity, and fed to a trigger circuit 
through interlock circuits controlled by 
the presence of transmitter output power 
and the sound subcarriers. The presence 
of all these signals results in a zero bias 
at the fina l trigger circuit, maintaining 
a switching status-quo. 

The absence of any of the sensed sig­
nals will result in a switch to the other 
transmitter if the fai led transmitter was 
on the air, or will inhibi t a switch if the 
failed transmitter is in standby. 

SPECIFICATIONS 

The switcher provides panel light in­
di ca tion of the active transmitter and 
contac ts to extend status indication to a 
remote location, or to the alarm system, 
if used. 

If the transmitters are not equipped 
with the off-air monitor accessory, the 
Transmitter Standby Switcher may be 
eq uipped to sense only the transmitter 
RF power. In this case it will not respond 
to a fault causing loss of video modula­
tion. 

Input Voltage ........................................................ 24 V, DC, 250 mA 
Video Input Impedance .............................. 15 K Ohms bridging 
Video Sense Level ................................................ 0.25 to 1.5 V p-p 
Video Output Impedance ................................................... .75 Ohms 
Switch ing Speed: 

On RF Output Fail .............................................................. 300 mS 
On Video Fail ........................................................................ 400 mS 
On Subcarrier Fa i l ................................................................ 200 mS 

Mechanical ........................ Mounts in Accessory Nest, M 1-48255 
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Receiver Standby - Diversity Switcher, Ml-48259 
Th e Receiver Standby- Diversity 

Switcher is used for switching the video 
output from two TVM-6A or TVM-13A 
receivers in standby or diversity arrange­
ment. Both receivers in this configuration 
arc normally receiving an RF signal and 
delivering a video signal to the switcher, 
which then selects a non-failed output. 

The receiver switcher senses the pres­
ence of RF input signal by means of the 
receiver AGC Voltage, the video output 
signal, and the sound subcarrier. 

In operation, the switcher will select 
the receiver whose sensed parameters 
come up to normal first upon initi al turn­
on. That receiver will stay in service 
until one of its sensed levels drops while 
the equivalent level in the other receiver 
holds steady, or until the receivers are 
switched manually. A power failure to 
the switching equipment will result in 
the selec tion of the number one receiver 
output. No switching occurs when the 
same fau lt occurs in both receivers, such 
as wou ld be caused by a propagation 
fade or co mplete failure of the trans­
mitted signal. A remote override switch 
connection is available at the rear of the 
Accessory Nest. 

The operation of the Receiver Standby­
Diversity Switcher is similar to that of 
the Transmitter Standby Switcher. A DC 
voltage is derived from the video output 
of each receiver, in opposing polar ities, 
and appears at the final trigger. 

These voltages are routed through in­
terlocks controlled by the receiver AGC 
voltage and the sound subcarrier. Sens­
in g of the sound subcarrier provides an 
important additional advantage in pro­
tecting against receiver detuning. Exces­
sive receiver frequency drift is accom­
panied by loss of high frequency response, 
and as a consquence, loss of the sound 
channel subcarrier. 

SPECIFICATIONS 
Input Voltage .................. ...................................... 24 V, DC, 250 mA 
Video Input Impedance ............................. .15 K Ohms bridging 
Video Sense Level ................................................ 0.25 to 1.5 V p-p 
RF Sense Input ................................................ -2.0 to -14.0 V DC 
RF Sense Impedance ...................................................... 25 K Ohms 
Video Crosstalk (1.0 V p-p ref.) .................... -54 dB @ 4.0 MHz 
Switching Speed: 

On RF Input Fail .................................................................... 1.5 mS 
On Video Fail ........................................................................ 200 mS 
On Subcarrier Fail ............................................................... .15 mS 

Mechanical ............... ......... Mounts in Accessory Nest, M 1-48255 

Sound Channel Standby Switcher, 
Ml-48260 

The Sound Channel Standby Switcher 
is an auxiliary unit to the R eceiver 
Standby-Diversity Switcher. This unit 
provides automatic switching of the pro­
gram audio output from two TV R elay 
R ece ivers. It is driven by the receiver 
switcher. It provides for simultaneous 
audio switching of one to three channels, 

SPECIFICATIONS 

and permits the use of separate audio 
channel equipment on main and standby 
TV Relay equipment. 

The Sound Channel Standby Switcher 
is mounted on a standard rack width 
panel. It is normally mounted immedi­
ately beneath the TVM Accessory Nest. 

Input Impedance ........................................................ 600 Ohms bal. 
Output Impedance .................................................... 600 Ohms bal. 
Input Voltage ........................................................ 24 V, DC, 17.5 mA 
Switching Speed ....................................................................... .1.0 mS 
Crosstalk ........................................................................ -70.0 dB min. 
Dimensions (Overall) : 

Width .......................................................................... 19" (48.26 cm) 
Height ........................................................................ 3½" (8.89 cm) 
Depth ........................................................................ 5½" (13.99 cm) 
Weight ·······································---···················3 lb. (1.4 kg.) 
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Video Presence Indicator, Ml-48241-1 
The Video Presence Indicator is a 

slide-in module which may be installed 
in the Transmitter Control Nest, the Re­
ceiver Control Nest, or the Accessory 
Nest. I ts function is to sense the presence 
of video information on the video line 
which is looped through the unit on a 
bridging basis, and to provide an indica­
tion to external equipment by means of 
relay contacts in the event the sensed 
video level falls below a predetermined 
value. The trigger level is adjustable, and 

, ✓ 

is normally adjusted to a value below 
sync amplitude to prevent false trigger­
ing on black level. 

When used in the TVM-6A or TVM­
l 3A Transmitter, the Video Presence In­
dicator senses video on the output of the 
Transmitter Off-Air Monitor. Since this 
signal is derived by demodulating the 
transmitter RF output signal, the Video 
Presence Indicator will warn of either 
a loss of modulation or failure of the RF 
output from the transmitter. 

SPECIFICATIONS 

In the TVM-6A or TVM-13A Re­
ceiver application, the Video Presence 
Indicator senses video output from the 
receiver and will provide an alarm if a 
fai lure occurs in the video amplifier cir­
cuits. In conjunction with the receiver 
squelch, it will also indicate a receiver 
fai lure in the RF and IF areas. 

Alarm information from the Video 
Presence Indicator can be used to pro­
gram the TV Relay Alarm Encoder, or 
other external equipment, depending 
upon specific system requirements. 

Video Input Level .................................................... 0.1 to 1.5 V, p-p 
Trip Level Range .................................................... 0.05 to 0.5 V, p-p 
Input Impedance .................................................... 10 K Ohms min. 
Sensed Bandwidth .. ... ........................................... 50 Hz to 4.0 MHz 
Input Voltage .................. ...................................... -24 V, DC, 75 mA 
Relay Contact Rating ........................................... .117 V, AC, 1.0 A 
Mechanical .................. Mounts in Accessory Nest, M 1-48255 or 

TVM-6A/13A Transmitter or Receiver Control Nest 

Low Power/Low Signal Indicator, Ml-48239 
The Low Power/Low Signal Indicator 

is provided for use in the TVM-6A and 
TVM-1 3A System to monitor RF input 
signal level in the receiver and transmit­
ter output power and to provide an indi­
cation by means of relay contacts to 
external equipment if the monitored para­
meter fa lls below a predetermined trig­
ger level. It is a slide-in module which 
may be installed in either the transmit­
ter or receiver control nest. 

In the receiver application, the unit 
senses the magnitude of developed AGC 
voltage, and will provide an alarm when 
this voltage, as a result of a decrease or 
failure of the RF input signal, falls below 
the preset value. 

In the transmitter application, the 
Low Power/Low Signal Indicator is 
used in conjunction with the Power De­
tector Amplifier to sample detected RF 

SPECIFICATIONS 

energy from the output waveguide, which 
is then used as an indicator of relative 
transmitter power output. As· in the re­
ceiver case, the decrease or failure of 
this voltage will result in an alarm indi­
cation. 

This alarm information can be used 
to program the TV R elay Alarm En­
coder, or other equipment. 

Low Power/Low Signal Indicator 
Input Level .................................................................. 0 to -14 V DC 
Trip Level Range ................................................ -2.2 to -14 V DC 
Relay Contact Rating ............................................. .117 V AC, 1 A 
Input Voltage ............................................................ 24 V DC, 60 mA 
Mechanical .................. Mounts in Accessory Nest, Ml-48255 or 

TVM-6A/13A Transmitter or Receiver Control Nest 

Power Detector 
Input Level .................................................................. 0 to -0.3 V DC 
Output Level ...................................................... - .1.0 to -16.5 V DC 
Trip Level ............................................................ -0.05 to -0.3 V DC 
Trigger Output: 

Normal ................................................................................ -14 V DC 
Fault .................................................................................... -1.0 V DC 

DC Amplifier Gain .............................................................. x 50 nom. 
Power Requirements .............................................. 38 V DC, 65 mA 
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The TV Relay Alarm System is an 
automatic alarm transmission and display 
system designed to provide monitoring of 
off-normal or fault conditions from one 
or more remote locations. It may be 
equipped to report up to a maximum of 
eight alarm conditions from each of 
eight remote locations. 

The basic TV Relay Alarm System 
consists of an Alarm Encoder at each re­
mote reporting location, and an Alarm 
Decoder at one or more attended super-

TV AELA'I' AL AR M' 
OECOOEA _J 

-
I 

--

The TV R elay Alarm Encoder is 
housed in a panel for standard rack 
mounting. The front panel contains eight 
local fa ult readout lamps, a power indi­
cator lamp and switch, and an address 
indicator lamp to indicate operation of 
the address oscillator. A lamp test switch, 
and a timer disable switch are also pro­
vided. Access to standard and optional 
slide-in modul es, and terminals for ex• 
ternal connections, are at the rear of the 
unit. 

visory locations. Alarm and identification 
signals are transmitted sequentiaJiy on a 
time-sharing basis from the remote loca­
tions, initiating a light panel readout at 
the Decoder. Reporting cycles are elec­
tronically timed. Encoders in cascade are 
triggered to report upon a signal from 
the preceding location, or upon a preset 
time cycle in the event the trigger signal 
is not received. 

The TV Relay Alarm System, used in 
conjunction with the M I-48256 Trans-

-

- -

-
• 

II M[A 
o,:. .. 11u 

• 

"'W" ALARMS .....,. 

-

I -- -

mitter Standby Switcher, the MI-48259 
Receiver Standby-Diversity Switcher, the 
MI-48241-1 Video Presence Indicator, 
and the MI-48239 Low Power/Low Sig­
nal Indicator in a TVM-6A or TVM-13A 
TV Relay System will provide complete 
and automatic alarm aild status surveil• 
lance of the equipment. Additionally, 
optional alarms external to the radio 
equipm ent, such as tower light failure, 
ill egal entry, commercial power failure, 
and the like, may be selected for report· 
ing. 

-- -· - -- - ------\00::-M 
4~.UH,'I .O.l.,;s M 

UISAI.Hl i)i!>Alhl ll !> ! 

• ii iii • Ii -

The alarm information is transmitted 
by means of audio tones in the 5 kHz to 
14 kHz range. These tones, corresponding 
to the station identification and up to 
eight alarm conditions, are applied to an 
8.3 MHz subcarrier and transmitted via 
the microwave system along with the 
normal television program material. Op· 
ti onally, the alarm tones may be directly 
appli ed to a telephone line or other 
transmission medium external to the 
microwave system. 

I 

--

When a single encoder is used in a 
system, station identification and any 
alarm information present will be trans­
mitted at ten minute intervals. In a sys­
tem of several encoders in cascade, as in 
a multi-hop relay system, the firs t en­
coder will transmit, followed in sequence 
at 20 second intervals ( 5 second transmit, 
15 second delay) by the other encoders 
in the system, with the cycle being re­
pea ted at ten minute intervals. 

Power for the encoder is supplied by 
an internal 24 Volt supply. 
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TV Relay Alarm Decoder, 
"I t.1ot:::o~ 

The TV Relay Alarm Decoder is 
housed in a panel for standard rack 
mounting. The front panel contains 
eight alarm readout lamps and eight sta­
tion identification lamps in two rows. 
Switches are provided for power, local 
and remote alarm disable, lamp test, and 
display clearance. An annunciator is in­
corporated to provide audible warning of 
a fault condition. 

Access to slide-in modules and to ter­
minals for external connections is from 
the rear of the unit. 

Tone signals from the alarm encoders 
are received and decoded in sequence 
and displayed on the lamp banks indicat­
ing the station number and alarm desig­
nation when an alarm condition exists. If 
no alarm condition is present, only the 
station identification lamp will be on. 
The station identification lamp bank is 
erased upon receipt of the signal from 
the next encoder. 

The receipt of alarm tones will lock 
up the alarm lamp bank and start the 
audible warning. Both must be reset 
manually by means of the front panel 
pushbuttons. Top view of TV Relay Alarm Decoder, Ml-48503; 

front view is shown on opposite page. 
Contacts can be provided by means of 

an optional module for extending the 
readout information by means of cable 
pairs. 

Decoder, M 1-48503 SPECIFICATIONS 
Encoder, Ml-48502 
Fault Inputs ... ......................................................................................... 8 Station Inputs .... .... .............................................................................. 8 

Station Identification .......................................................................... 1 
Tone Frequencies .......... ...................................................................... 9 

Fault Inputs .......................................................................................... 8 

Subcarrier Frequency ............................................................ 8.3 MHz Tone Frequencies ................................................................ ... .16 max. 

Subcarrier Deviation ............................................ 10 kHz per tone 
Power Requirements .................... 117 V AC, 48-62 Hz, 20 Watts 

Power Requirements ...................... 115 V AC, 48-62 Hz, 26 Watts 

Dimensions Overall ...... 19" wide, 5¼" high, 14" deep Dimensions Overall 
(48.26 cm, 13.34 cm, 35.56 cm) 

Weight .. .. ........... .... ........ ..... .. .. .. . ......................... 18 lbs. (8.2 kg.) Weight ... 

Special Waveguide Assemh1" 0 

Special Waveguide Assemblies, includ­
ing the required specialized components, 
ferrite devices, waveguide filters, coup­
lers, switching devices, and mounting 
hardware kits are available for the TVM-
6A and TVM-13A TV Relay Equipment, 
to provide complete custom install ation 
appli ca tions. These assembli es eliminate 
the necessity for waveguide fitting and 
fabrication in the field, and are designed 

to mount within the equipment cabinet 
with the TV Relay Equipment. 

Waveguide assemblies are available 
for the following TVM-6A and TVM­
l 3A station configurations: 

Main and Standby T~ansmitters 
Main and Standby R eceivers 
Frequency or Space Diversity 

Receivers 

... 19" wide, 5¼" high, 14" deep 
(48.26 cm, 13.34 cm, 35.56 cm) 

........... .18 lbs. (8.2 kg.) 

Two-Way Terminal 
One-Way Repeater 
Two-Way Repeater 
2-4 Channel Trammit T erminal 
2-4 Channel Receive Terminal 
Two Channel Repeater 
Reversible Repeater and Terminal 
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Ordering Information 
Transmitter AFC (For TVM-6A) .................................... ES-48305 
Transmitter AFC (For TVM-13A) ...................................... ES-48325 
Transmitter Off-Air Monitoring (For TVM-6A) ............ ES-48305 
Transmitter Off-Air Monitoring (For TVM-13A) .......... ES-48324 
Combined Off-Air Monitoring and AFC 

(For TVM-6A) .................................................................... ES-48306 
Combined Off-Air Monitoring and AFC 

(For TVM-13A) .................................................................. ES-48326 
TVM Accessory Nest (TVM-6A / 13A) .............................. M 1-48255 
Tee Patch Module (TVM-6A/13A) .................................. M 1-48262-1 
Video Patch Module (For TVM-6A/13A) .................... M 1-44536-1 
Accessory Power Supply (TVM-6A/ 13A) ...................... Ml -48261 
Transmitter Standby Switcher (TVM-6A/ 13A) ............ M 1-48256 
Receiver Standby-Diversity Switcher 

(TVM-6A / 13A) .................................................................... M 1-48259 
Sound Channel Standby Switcher (TVM-6A/ 13A) .... M 1-48260 
Video Presence Indicator (TVM-6A/ 13A) .................... M 1-48241-1 
Low Power/ Low Signal Indicator 

(TVM-6A/ 13A) .................................. , ................................. M 1-48239 
Power Detector Amplifier (TVM-6A/ 13A) .................... Ml-48240 
TV Relay Alarm Encoder (TVM-6A/ 13A) ...................... Ml-48502 
TV Relay Alarm Decoder (TVM-6A/ 13A) ...................... Ml-48503 
Tunnel Diode Amplifier (For TVM-6A) ........................ ES-48309 
Klystron Linearizer (For TVM-6A) ......................... ....... M 1-44547 
Klystron Linearize( (For TVM-13A) ................................ Ml-43413 
Wavemeter (For TVM-6A) .................................................. M 1-48236 
Power Cable, 10-feet (For TVM-6A/ 13A) ...................... M 1-48229-1 
Rigid Module Extender (For TVM-6A/ 13A) ................ Ml-48263-1 
Flexible Module Extender (For TVM-6A/13A) ............ Ml-48263-2 

Commercial Electronic Systems Division 
Front and Cooper Streets, Camden, New Jersey, U.S.A. 08102 ROIi Broadcast 

Equipment 
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