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ABOUT THIS CATALOG

This Catalog is devoted solely to information on RCA Television Transmitting
Equipment designed especially for broadcast station use. Other RCA Broad-
cast Equipment Catalogs contain similar information on AM and FM trans-
mitting equipment, transmission line, antennas, test equipment, audio

equipment, video equipment and industrial television equipment.

The information contained in this catalog is intended to serve as a buying
guide for the users of this type equipment. In the belief that broadcast
engineers want facts, rather than generalities, the content has purposely
been kept brief and factual. Readers who desire more information or
individual bulletins on particular equipment items are invited to write to
the RCA Broadcast Representative in the RCA Regional Office nearest
them (see opposite page).

OTHER RCA TECHNICAL PRODUCTS

The RCA equipment described in this catalog is specifically designed for
broadcast station use. In similar manner RCA also manufactures many other
electronic products including: TV tape recorders; two-way radio and micro-
wave radio communication equipment; optical and magnetic film recording
equipment; sound systems of all types; 16mm projectors and magnetic re-
corders; industrial inspection and automation equipment; scientific instru-
ments, such as the electron microscope; industrial television systems; inter-
coms; and many types of custom-built equipment for industry, the military

educational and medical services. Information describing these products

may be obtained from RCA Regional Offices.




HOW TO ORDER

The RCA Television Transmitting Equipment shown in this

catalog is sold directly through RCA Broadcast Repre-
sentatives, who are familiar with broadcast equipment and

related problems. One or more of these RCA Representa-

The prices of the various equipment units shown in this
catalog are given in a separate price list. Prices are listed
in the order in which they are shown in the catalog. To

determine the price of any equipment first note the page

PRICES

tives are located in each of the RCA Regional Offices
listed below. Orders for equipment shown in this catalog,
or requests for additional information, should be directed

to the nearest one of these offices.

on which it is shown in the catalog, then consult the price
list in accordance with this page number. Equipments are
identified by type and MI (Master Item) numbers which are

used to identify apparatus on invoices and packing slips.

YOU CAN LOCATE YOUR NEAREST RCA REPRESENTATIVE FROM THIS LIST

Front and Cooper Streets
CAMDEN 2, NEW JERSEY
Woodlawn 3-8000

36 West 49th Street
NEW YORK 20, NEW YORK
Judson 6-3800
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DALLAS 35, TEXAS
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Cherry 1-3450
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General Information

RCA Television Transmitters are the result of over twenty

years of continued and concentrated design and research
in Television Broadcasting. From its first complete tele-
vision station in New York City (1929) to present day
television, RCA has designed and manufactured equipment
for more than 325 television broadcasting stations. RCA
pioneering in UHF Television is evidenced by the large
number of UHF commercial stations. In combination with
suitable RCA antennas, the complete line of television
transmitters can produce Effective Radiated Powers ranging
from one hundred watts to one million watts (UHF). Various
combinations to achieve these powers are discussed briefly
below.

The careful and considered planning of the transmitting
equipment for a Television station is one of the first logical
steps to be taken after early planning has been completed.
Early plans usually involve such considerations as the
market to be served, site selection, effective radiated
power, antenna height and gain, sources of program
material, station policies, personnel and extent of pro-
gramming, capital investment, future expansion, and the
planning of the building.

In general, the planner should consider carefully both his
present and future space needs and balance this with his
planned expenditure. Usually, the provision of a little extra
space will be more than repaid by the ease with which
later expansion can be made.

The careful planning and layout of wiring trenches or
ducts is essential to every station planner, once the amount
of technical equipment has been determined accurately.
It is practical to plan “trench runs” to accommodate the
future addition of console sections, equipment racks and
transmitter cabinets. Typical transmitter and console duct-
work diagrams are shown on floor plans, but final build-
ing layouts should be prepared only from drawings sup-
plied when equipment is purchased. No attempt is made
in RCA literature to illustrate complete station duct lay-
outs. This is deemed a consideration, unique for each
station, and is perhaps best jointly solved by the station
engineer, a qualified systems consultant, and the TV equip-
ment engineers involved.

Another suggestion is to compare the sizes of doorways to
those of individual components to assure entrance of such
items as transmitter cubicles and filterplexers.

VHF-ERP Range 100 to 500 Watts

A Type TTL-100AL/AH 100 watt transmitter used with two
section super-turnstile antennas will provide Effective
Radiated Powers up to 240 watts. The TTL-100AL covers
channels 2 through 6 and the TTL-100AH covers channels
7 through 13. This is a combination recommended for
satellite and other low power applications. Higher gain
antennas may be used for powers in the order of
500 watts.

VHF-ERP Range 500 Watts to 6 KW

The TTL-500AL/AH 500 watt transmitter types cover both
fow and high band channels. This low cost transmitter is
applicable for standby service or permits initial low cost
"“on air” operation. ERP is determined primarily by trans-
mitter power output times antenna gain less line loss.

VHF-ERP Range 2 to 20 KW

An economical arrangement using a Type TT-2BL/BH
Transmitter with a super-turnstile antenna provides Radi-
ated Powers to 20 KW at low cost investment. The small
floor space requirements for the TT-2BL/BH make it an
ideal transmitter for a combination studio and transmitter
operation. The TT-2BL covers channels 2 through 6 and
TT-2BH covers channels 7 through 13.

VHF-ERP Range 6 to 70 KW (Channels 2-6)

A Type TT-6AL Transmitter with low or high gain antennas
can provide powers to 70 KW on the low VHF channels.
The TT-6AL is easily converted to a higher powered trans-
mitter by the addition of RCA amplifiers.

VHF-ERP Range 10 to 100 KW

An RCA 11 KW transmitter, when used with a high gain
antenna can produce power up to 100 KW ERP. These
transmitters are used as the drivers for 25 KW and 50 KW
transmitters when it is desired to increase power.

VHF-ERP Range 25 to 316 KW

25 KW Transmitters are available for low and high band
VHF channels. When used with the proper gain super-
turnstile or traveling wave antenna these transmitters can
provide maximum permissible radiated power.
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VHF-ERP Range 50 to 316 KW (Channels 7-13)
With 12-section antennas the Type TT-50AH Transmitter

can easily provide the maximum of 316 KW Radiated
Power. Where it is desired to use a lower gain antennq,

the Type TT-100AH Transmitter is recommended.

UHF-ERP Range 1 to 50 KW

For cities where UHF channels are available, the TTU-1B
1 KW UHF Transmitter will provide up to 20 KW ERP
with standard UHF Pylons and up to 50 KW ERP with RCA
custom high gain antennas. The TTU-1B Transmitter is used

as a driver for higher powered UHF transmitters.

UHF-ERP Range 25 KW to 1 Megawatt

One megawatt of power can be obtained by using the
TTU-25B 25 KW Transmitter and high gain UHF antennas
with power gains from 46 to 60. These antennas are pro-
vided with pattern shaping to permit the most efficient use
of r-f power.

RCA Television Transmitter Characteristics

A tabulation of the major characteristics of RCA television
transmitters and amplifiers is shown below. More detailed
specifications are contained on the pages describing the
individval transmitters.

Summary of RCA Television Transmitters and Amplifiers

POWER OUTPUT—KW

AC POWER INPUT REQUIREMENTS

Peak Average Picture Black Picture
Type Channels Visval Avral Voltage Phase (KW) (KW)
TTL-100AL/ AH 2-13 0.12 0.65 107/117 1 1.4 1.5
TTL-500AL/AH 2-13 0.5 0.25 107/117 1 1.4 1.5
TT-2BL 2-6 2 1.2 208/230 3 10.0 11.0
TT-2BH 7-13 2 1.2 208,230 3 10.0 11.0
TT-6AL 2-6 6 3.15 208/230 3 23.2 27.2
TT-10AL 2-6 n 6 208/230 3 32.7 40.
TT-11AH 7-13 1 6 208/230 3 34.3 41.1
TT-25CL 2-6 25 15 208/230 3 76.5 91.0
TT-25CH 7-13 25 14 208/230 3 85.5 100.5
TT-25BL (Amp.) 2-6 25 15 208/230 3 517 62.7
TT-258BH (Amp.) 7-13 25 14 208/230 3 54.5 66.5
TT-50AH 7-13 50 30 460 3 140.0 167.5
TT-50AH (Amp.) 7-13 50 30 460 3 118.0 132.0
TT-100AH 7-13 100 60 460 3 258.0 299.0
TTU-1B 14-83 1 0.6 208,230 1 8.6 9.6
| TTU-25B 14-83 25 12.5 460 3 108.0 130.0




FEATURES

® Economical low powered installation for
origination or satellite operation

® Housed in single standard audio rack—ex-
tremely compact and lightweight

® Designed for unattended operation

® Air cooled tubes used throughout. 4X250B’s
used in final amplifier. All tubes used
are easily obtainable, inexpensive and
dependable

® Designed for color

® independent circuits for visual and aural
sections of transmitter

® Built-in intercarrier frequency control

® All operating controls accessible from front
of unit

® Dry rectifiers—25,000 hour minimum life

DESCRIPTION

The TTL-100AL/AH is a complete television transmitter,
housed in a single audio rack, capable of developing 120
watts peak visual carrier power and 60 watts of aural
carrier power on VHF channels 2 to 13. It is a low-power
equipment for telecasting in either monochrome or color
and is designed for unattended operation. The transmitter
can be operated with a minimum of attention from mainte-
nance and operating personnel. If desired, the transmitter
can be turned on and off remotely by controlling an
internal transmitter relay from any convenient location.
It provides an economical low power installation for
origination of TV programs or for satellite operation.

The TTL-100AL/AH will meet standard FCC color speci-
fications when normal transmitter auxiliaries such as color

stabilizing amplifier, video low-pass filter, vestigial side-
band filter and phase equalizers are included. The equip-
ment is extremely compact, being housed in a standard
audio rack. The circuits employ latest design features
and afford economical operation. The equipment features
standard, low-cost tubes, all of which are air-cooled and
dependable. Separate amplifier stages are used to amplify
the visual and aural carriers, resulting in more efficient
operation.

RCA’s new 120-watt TTL-100AL/AH Transmitter is housed
in a standard equipment rack (Type BR-84) and can, if de-
sired, be mounted adjacent to terminal facilities to produce
an attractive and matching equipment arrangement. The
TTL-100 AL/AH is designed for dependable and stable
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Open view of TTL-100AH VHF TV transmitter showing aural and visuval
r-f cubicles, and modulator chassis and control panel mounted below.

operation for long periods without need for adjustment,
and is therefore an ideal transmitter for unattended
operation. By controlling the a-c line breaker, an integral
transmitter relay, the transmitter may be turned on and
off remotely from any convenient location.

Separate amplifier stages are used to develop the visual
and aural carriers. As a consequence, a favorable ratio
of power input to total r-f power output is achieved, and
~equally important, the cross-coupling between aural and
visual outputs is held to a low value without the necessity
for providing an exorbitant total r-f plate dissipation. Both
amplifiers are air-cooled.

The self-contained transmitter develops 120 watts peak
visual carrier power and 60 watts of aural carrier power
on channels 2 to 13. The steel cabinet housing is 847"
high, 28" wide and 20'2” deep (less door handle). The
transmitter weighs approximately 600 pounds. All oper-
ating controls are accessible from the front, and five
meters, mounted above the hinged front door, meter all
critical circuits.

Plate voltage for the transmitter is furnished by dry sele-
nium rectifiers which are designed for a minimum of 25,000
hours of operation.

Exciter Circuits

The TTL-100AL/AH transmitter is driven by a common
exciter containing both visual and aural chains. Accurate
control of the separation of visual and aural carrier fre-
quencies is the result of precise engineering circuit de-
sign. The visual chain is driven by either one of the two
crystal controlled 6AK5 oscillator circuits as a primary
source of frequency control. Oscillators may be switched
by means of a d-c relay, thus making this circuit adapt-
able for remote control. The crystals operate at one-
twelfth of the output frequency of the exciter. The aural
master oscillator is a free-running 6V6 oscillator con-
trolled by a pair of 6V6 reactance tubes which are part
of the automatic-frequency control circuit used to main-
tain the 4.5 mc separation between carriers. An off-
frequency interlock prevents uncontrolled frequency oper-
ation by cutting off plate voltage to the stages that fol-
low the exciter. The aural master oscillator operates at
one-twelfth the output of the exciter.

The automatic frequency control of the aural master oscil-
lator is accomplished by feeding a small amount of energy
from the aural and visual oscillator, amplifier or tripler into
a 6AS6 mixer tube depending on whether it is a AL or AH
unit. When the aural oscillator is on frequency the output of
this mixer stage will be one-twelfth of the difference fre-
quency between the aural and visual carriers or 375 kc.
The 375 ke signal mixes with the output of the 6J6 crystal
controlled reference oscillator (1500 kc¢) in the second
6AS6 mixer stage. The difference frequency is amplified
and fed through a chain of three dividers with a total
division of 100 to the frequency detector stage. This
amount of division is necessary to reduce the swing at
the frequency detector so that the carrier will not drop
out under any modulation conditions of the aural trans-
mitter. The 6J6 reference oscillator signal is fed through
three divider stages with a total division of 80 to the
frequency detector stage. By using the 6J6 reference oscil-
lator to excite both the second mixer and the divider
chain to furnish a reference frequency, considerable im-
provement in frequency control accuracy is obtained. Sig-
nals from both the difference frequency and the reference
frequency chains are fed into the frequency detector. The
frequency detector is essentially a balanced modulator
with a d-c component in the output which will change
polarity depending upon whether the signal frequency is
above or below the reference frequency. This d-c voltage
is fed back to one of the reactance tubes for the master
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oscillator in such a way as to correct the frequency of
the master oscillator.

Aural Modulator

Frequency modulation is accomplished in the TTL-100-
AL/AH exciter by a “direct modulation” process requir-
ing less components, fewer tubes and tube types. This
process, which eliminates numerous multipliers and con-
verter stages resulting in low noise and minimum distor-
tion, utilizes two push-pull reactance tubes connected
across the frequency determining circuit of the master
oscillator. The center frequency of this oscillator is pre-
cisely maintained by the automatic frequency control
circuit described previously in the exciter description.
Frequency modulation is obtained by feeding the audio
signal into the reactance tubes which are connected across
the oscillator plate tank circuit. R-f energy from the oscil-
lator tank is link coupled to a transformer which has a
coil in the grid circuit of each reactance tube. R-f voltages
on the push-pull connected grids are 180 degrees out of
phase with each other and each is 90 degrees out of
phase with respect to the r-f voltage at the plates. Thus,
across the oscillator tank one tube appears as a capaci-
tive reactance and the other as an inductive reactance.
The magnitude of the reactive plate current in the re-
actance tubes varies in direct proportion to the value of
audio voltage applied to the grids. Therefore, the fre-
quency of the oscillator is varied at an audio rate to fur-
nish the required FM signal. The mean frequency of the
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Simplified block diagram of the TTL-100AL/AH Transmitter.

oscillator is controlled by varying the grid bias of one of
the reactance tubes. This bias voltage is the d-c output
voltage of the frequency detector stage of the exciter.

I. P. A. and Modulated Amplifier Stages

The aural and visual outputs of the common exciter are
fed to separate 4-65A triplers for channels 7-13. For chan-
nels 2-6 the 4.65A stage is omitted on the aural side
but is retained on the visual

side where it serves as

an amplifier. The output of these stages is at carrier
frequency and at a power level sufficient to drive
the 4X250B amplifier stages which follow. The 4-65A

stages are identical, simplifying maintenance and spare
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Avural and visual exciter circvits of the TTL-100AL/AH are mounted
on a single hinged chassis allowing access to transformers, filters and
other components housed in bottom of transmitter cabinet.

part requirements. The 4X250B visual amplifier is grid
modulated, and has an output circuit bandwidth suit-
able for color TV transmission. The aural output stage is
also a 4X250B and is conventional throughout. A reflecto-
meter is included in each transmission line.

The modulator in the visual portion is a straight-forward
three stage video amplifier. The amplitude response, as
well as other characteristics such as difterential phase, are
designed to handle color TV signals.

SPECIFICATIONS
Performance Specifications
Visual Avral
Type of Emissi A-5 F-3
Frequency Range ... ... Ch. 2113 Ch. 2213
Rated Power Output (measured
at output fitting)................... 120 W. (Peak) 65 W.
RF Output Impedance (RG-8/U :
fitting) . 51.5 ohms 51.5 ohms
Input Impedance . 75 ohms 600/150 ohms
Input Level - 1v.p.top. min. 10 =*=2 dbm
Amplitude vs. Frequency
ReSpPONsSe ......oocooeceeccacccaans Will meet FCC Uniform =1 db
color specs. to 15 ke
(see note)
Carrier Frequency Stability...... +1 ke *1 ke*
Modulation Capability .... - 125 £22% =+50 ke

Audio Frequency Distortion......

1.5% 50-100 cps

1.0% 100-7500
cps

1.5% 7500-
15,000 cps

Avral
—60 db
AM Noise —50 db
Amplitude Variation

Picture Frame ...................... 5% of sync peak

voltage level
7% maximum

Regulation of Output. .

Electrical Specifications

Power Line Requirements:

Line........... 107/117 v. 1 ph., 60 cps
Slow Variations +5%
Rapid Variations +3%

1500 w.

Power C ption
P.F. (approx.) .
Maximum Altitude. ...
Ambient Temperature

Tube Complement

Type Function Qty.
6Vé6 Reactance Tube Modulator 2

6Vé FM Master Oscillator 1

5763 1st Aural Multiplier 1

5763 2nd Avural Multiplier 1

5763 3rd Aural Multiplier ... 1

5763 Amplifier—Aural Output ... 1

6AS6 Tst Mixer e 1

6AS6 2nd Mixer 1

6AQS5 Amplifier—Difference Frequency .. 1

6AC7 1st Difference Frequency Divider.. 1

6AC7 2nd Difference Frequency Divider. 1

6AC7 3rd Difference Frequency Divider...... 1

6J6 Crystal Oscillator—Reference Frequenc 1

6AC7 1st Reference Frequency Divider..... 1

6AC7 2nd Reference Frequency Divide 1

6AC7 3rd Reference Frequency Divider ........................... 1

12AT7 Cathode Follower—Frequeney Det 1

6AKS Visual Crystal Oscillator #1 1

6AKS Visual Crystal Oscillator #2 1

5763 Buffer Amplifier 1

5763 1st Visval Multiplier..... 1

5763 2nd Visual Multiplier 1

5763 3rd Visuval Moltiplier 1

5763 Amplifier—Visval Output 1

oD3 Voltage Regulator ... ... ... 3

4-65A Visval L P. AL 1

4-65A Avral 1. P. A, (Channels 7-13 only)............c.... 1

4X2508 Modulator and R-F Amplifier... ... ... 2

6CL6 Video Amplifier 2

807 Modvulator 2

[o]ek] Regulator . 2

6SL7-GT  Regulator Amplifier ... ... 1

0OA2 Regulator 2

6AS7-G Voltage Regulator 3

Mechanical Specifications

Height 847"
Width 28"
Depth (less door handle) 202"
Weight 600 Ibs. (approx.)

Equipment Supplied

TTL-100A Transmitter complete in cabinet. Order as:
ES-19238 For Channels 2-6
ES-19239 For Ch Is 7-13

Optional and Accessory Equipment

Complete Set of Spare Tubes (for TTL-100AL) ...M1-27835
FCC Spare Set of Tubes (for TTL-100AL) _.MI-34412
Complete Set of Spare Tubes (for TTL-100AH)... ...M1-27836
FCC Spare Set of Tubes (for TTL-100AH) ...MI1-34413

* Maximum variation with respect to 4.5 mc separation between visual
and aural carrier frequencies.

Note: Sideband and harmonic filters not furnished as part of trans-
mitter. The transmitter will meet FCC color visval pass band per-
formance specifications when normal transmitter color input equipment
auxiliaries are included (color stab. amplifier, phase equalizers, etc.).
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FEATURES
® Economical low powered installation

® Housed in two standard audio racks—ex-
tremely compact and lightweight

® Designed for unattended operation

® Aircooled tubes used throughout. 4X500A’s
used in final amplifier. All tubes used
are easily obtainable, inexpensive and
dependable

® Designed for color

® independent circuits for visual and aural
sections of transmitter

® Built-in intercarrier frequency control

® All operating controls accessible from front
of unit

® Dry rectifiers—25,000 hour minimum life

DESCRIPTION

The TTL-500AL/AH is a complete television transmitter.
housed in two audio racks, capable of developing 500
watts peak visual carrier power and 300 watts of aural
carrier power on VHF channels 2 to 13. It is a new low-
power equipment for telecasting in either monochrome or
color and is designed for unattended operation. The trans-
mitter can be operated with a minimum of attention from
maintenance and operating personnel. If desired, the
transmitter can be turned on and off remotely by control-
ling an internal transmitter relay from any convenient loca-
tion. It provides an economical low power installation for
origination of TV programs. When desired the transmit-
ter can be cut back with appropriate switching equipment
to provide an interim output of 120 watts peak visual
power and 60 watts aural. The new TTL-500AL/AH will
meet standard FCC color specifications when normal
transmitter auxiliaries such as color stabilizing amplifier,
video low-pass filter, and phase equalizers are included.

The equipment is extremely compact and weighs about
1200 pounds. The circuit employs latest design features
which permit economical operation. The equipment fea-
tures standard, low-cost tubes, all of which are air-cooled
and dependable. Separate amplifier stages are used to
amplify the visual and aural carriers, resulting in more
efficient operation.

RCA’s new 500-watt TTL-500AL/AH Transmitter is housed
in two standard type BR-84 racks and can, if desired, be
mounted adjacent to terminal facilities to produce an
attractive and matching equipment arrangement. The trans-
mitter is designed for unattended operation. The TTL-
500AL/AH is therefore designed for dependable and
stable operation for long periods without need for adjust-
ment. By controlling the a-c line breaker, an integral
transmitter relay, the transmitter may be turned on and
off remotely from any convenient location.
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TTL-500AL/AH Transmitter with driver cabinet open.

Separate amplifier stages are used to develop the visual
and aural carriers. As a consequence, a favorable ratio
of power input to total r-f power output is achieved, and
equally important, the cross-coupling between aural and
visual outputs is held to a low value without the necessity
for providing an exorbitant total r-f plate dissipation. Both
amplifiers are air-cooled.

The self-contained transmitter develops 500 watts peak
visual carrier power and 300 watts of aural carrier power
on channels 2 to 13. The steel cabinet housing is 847"
high, 50" wide and 20%2” deep (less door handle). The
transmitter weighs approximately 1200 pounds. All oper-
ating controls are accessible from the front, and ten
meters, mounted above the hinged front doors, meter all
critical circuits,

Plate voltage for the transmitter is furnished by dry ger-
manium and selenium rectifiers which are designed for a
minimum of 25,000 hours of operation.

Exciter

The TTL-500AL/AH transmitter is driven by a common
exciter containing both visual and aural chains. Accurate
control of the separation between visual and aural car-
rier frequencies is the result of precise engineering circuit

design. The visual chain is driven by either one of the
two crystal controlled 6AKS5 oscillator circuits as a primary
source of frequency control. Oscillators may be switched
by means of a d-c relay, thus making this circuit adapt-
able for remote control. The crystals operate at one-
twelfth of the visual output frequency of the exciter. The
aural master oscillator is a free-running 6V6 oscillator
controlled by a pair of 6V6 reactance tubes which are
part of the automatic-frequency control circuit used to
maintain the 4.5 mc separation between carriers. An off-
frequency interlock prevents uncontrolled frequency oper-
ation by cutting off plate voltage to the stages that fol-
low the exciter. The aural master oscillator operates at
one-twelfth the output of the exciter.

The automatic frequency control of the aural master oscil-
lator is accomplished by feeding a small amount of
energy from the aural and visual oscillator, amplifier or
triplers into a 6AS5 mixer tube depending on whether
it is an AL or AH circuit. When the aural oscillator is on
frequency the output of this mixer stage will be one-twelfth
of the difference frequency between the aural and visual
carriers or 375 ke. The 375 ke signal mixes with the output
of the 616 crystal controlled reference oscillator (1500 kc)
in the second 6AS6 mixer stage. The difference frequency is
amplified and fed through a chain of three dividers with a
total division of 100 to the frequency detector stage. This

View showing high-band driver avral and visval r-f cubicles with
modulator chassis and control panel mounted below.
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amount of division is necessary to reduce the swing at
the frequency detector so that the carrier will not drop
out under any modulation conditions of the aural trans-
mitter. The 6J6 reference oscillator signal is fed through
three divider stages with a total division of 80 to the
frequency detector stage. By using the 6J6 reference oscil-
lator output to excite both the second mixer and the
divider chain to furnish a reference frequency, consider-
able improvement in the frequency control accuracy is
obtained. Signals from both the difference frequency and
the reference frequency chains are fed into the frequency
detector. The frequency detector is essentially a balanced
modulator with a d-c component in the output which will
change polarity depending upon whether the signal fre-
quency is above or below the reference frequency. This
d-c voltage is fed back to one of the reactance tubes for
the master oscillator in such a way as to correct the fre-
quency of the master oscillator.

Avural Modulator

Frequency modulation is accomplished in the TTL-500-
AL/AH exciter by a “direct modulation” process requir-
ing less components, fewer tubes and tube types. This
process, which eliminates numerous multipliers and con-
verter stages resulting in low noise and minimum distor-
tion, utilizes two push-pull reactance tubes connected
across the frequency determining circuit of the master
oscillator. The center frequency of this oscillator is pre-
cisely maintained by the automatic frequency control cir-
cuit described previously in the exciter description.

Frequency modulation is obtained by feeding the audio
signal into the reactance tubes which are connected across
the oscillator plate tank circuit. R-f energy from the oscil-
lator tank is link coupled to a transformer which has a
coil in the grid circuit of each reactance tube. R-f voltages
on the push-pull connected grids are 180 degrees out of
phase with each other and each is 90 degrees out of phase
with respect to the r-f voltage at the plates. Thus, across
the oscillator tank one tube appears as a capacitive re-
actance and the other as an inductive reactance.

The magnitude of the reactive plate current in the re-

Block diagram of Awural/Visuval Exciter Unit.

actance tubes varies in direct proportion to the value of
audio voltage applied to the grids. Therefore, the fre-
quency of the oscillator is varied at an audio rate to
furnish the required FM signal. The mean frequency of
the oscillator is controlled by varying the grid bias of one
of the reactance tubes. This bias voltage is the d-c output
voltage of the frequency detector stage of the exciter.

l. P. A. and Modulated Amplifier Stages

The aural and visual outputs of the common exciter are
fed to separate 4-65A triplers for channels 7-13. For
channels 2.6 the 4-65A stage is omitted on the aural side.
On the visual side the 4-65A stage is an amplifier. The
output of these stages is at carrier frequency and at a
power level sufficient to drive the 4X250B amplifier stages
which follow. The 4-65A stages are identical, simplifying
maintenance and spare part requirements. The 4X250B
visual modulated amplifier is grid modulated, and has an
output circuit bandwidth suitable for color TV transmission.
The aural driver output stage is also a 4X250B and is con-
ventional throughout. It utilizes many identical parts used
on the visual side, again simplifying maintenance and
spare part requirements. A reflectometer is included in
each transmission line. Both aural and visual driver out-
puts appear at a standard 51.5 ohm RG-8/U fitting.

Following each 4X250B is a 4X500A in a grounded-grid,
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Block diagram of the TTL-500AL/AH Transmitter,
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Avral and visval exciter circuits of the TTL-500AL/AH are mounted
on a single hinged chassis allowing access to transformers, filter and
other components housed in bottom of transmitter cabinet.

grounded-screen linear amplifier circuit. The linear ampli-
fiers are separate and identical, one developing 500 watts
peak visval power output, the other 300 watts aural power
output. Here again a reflectometer is included in each 1%"
output transmission line. The r-f cabinet, power supplies,
control circuitry and blower for the 500 watt amplifier are
contained in one BR-84 cabinet, the driver in the other.
The modulator in the visual portion is a straight-forward
three stage video amplifier. The amplitude response, as
well as other characteristics such as differential phase, are
designed to handle color TV signals.

SPECIFICATIONS
Performance Specifications
Visual Avral
Type of Emissi A-5 F-3
Frequency Range _.................. Ch. 213 Ch. 213
Rated Power Output (measured
at output fitting)................. 500 W, (Peak) 300 w.
RF Ovutput Impedance (158"
fitting) o 51.5 ohms 51.5 ohms
Input Imped 75 ohms 600/150 ohms
Input Level .......ocociiininiis 1v.p top min. 10 =2 dbm
Amplitude vs. Frequency
Response ... Will meet FCC Uniform =1 db
color specs. to 15 ke
(see note)
Carrier Frequency Stability...... *1 ke *1 ke*
Modulation Capability ... . 125 £22% +50 ke
Avdio Frequency Distortion...... 1.5% 50-100 cps
1.0% 100-7500
cps
1 5% 7500-
15,000 cps
FM Noise Below 25 ke....... —60 db
AM Noise ......ccccooiiiiiniiemnnes —45 db —50 db
Amplitude Variation Over One
Picture Frame .............. 5% of sync peak
voltage level
Regulation of Output........... 7% maximum

Electrical Specifications

Power Line Requirements:
Slow Variations ...
Rapid Variations ...
Power Consumption.
P.F. (approx.) ........ -
Maximum Altitude ...
Ambient Temperature

208/230 v. 1 ph., 60 cps

Tube Complement

Type Function Qty.
6Vé Reactance Tube Modulator ... ... .. .
6Vé FM Master Oscillator ...

5763 1st Avral Multiplier.... .

5763 2nd Avral Amplifier ... ..
5763 3rd Avural Amplifier ..... ..

5763 Amplifier—Avral Output

6AS6 Ist Mixer ... ...

6AS6 2nd Mixer ....... ...

6AQ5 Ampllfer—Dlﬁerence Frequency

6AC7 1st Difference Frequency Divider. .

6AC7 2nd Difference Frequency Divider

6AC7 3rd Difference Frequency Divider.. ..

6J6 Crystal Oscillator—Reference Frequency. ..

6AC7 1st Reference Frequency Divider...... ... ... ... .
6AC7 2nd Reference Frequency Divider

6ACT7 3rd Reference Frequency Divider... ..

12A77 Cathode Follower—Frequency Detector Drive. A
6AK5 Visval Crystal Oscillator #1.. . ... .
6AK5 Visual: Crystal :Oscillotor: F2....iiiininiaimsi
5763 Buffer Amplifier

5763 1st Visval Multipler

5763 2nd Visual Multiplier...

5763 3rd Visual Multiplier............... ...

5763 Amplifier—Visual Output ... ...
oD3 Voltage Regulator ...

4-65A Visual L. P. A.
4-65A Avral 1. P. A. (Channels 7-13 only)..
4X2508 Modvulator and R-F Amplifier..... .

6CL6 Video Amplifier .

807 Modulator ...
65L7-GT  Regulator Amplifier
OA2 Regulator ...
6AS7-G Voltage Regulator
ocC3 Regulator ... S—
4X500A R-F Amplifiers ........
5R4GY Screen Rectifier .

6X4 Bias Rectifiers ...
6080 Screen Regulator ... ...
6BL7-GT  Bias Regulator

6AUS Regulator Amplifiers
0ocC3 Regulators

- BN e = R =2 R R GO R =0 RI NI N = ol () = ol ot ot ol ok ok ok ok ok ok ok wd wd ok k- N

oD3 Regulator

Mechanical Speclﬁcahons

Height ... R 847"
Width ... . e 50"
Depth (less door handle)........... ...l 202"
1200 [bs. (approx.)

Equipment Supplied

TTL-500AL/AH Transmitter comple!e in cabinet. Order as:
ES-27259. ... . - v.o.....For Channels 2.6
ES-27260... ... ... ... ...For Channels 7-13

Optional and Accessory Equipment

Complete Set of Spare Tubes (for TTL-500AL). ... ... M|.27850 /27835
FCC Set of Spare Tubes (for TTL-500AL)....... .. M1.34411/34412
Complete Set of Spare Tubes (for TTL-500AH).. _MI-27850/27836
FCC Set of Spare Tubes (for TTL-500AH).. . ... ... MI-34411/34413

* Maximum variation with respect to 4.5 mc separation between visval
and avral carrier frequencies.

Note: Sideband and harmonic filters not furnished as part of trans-
mitter. The transmitter will meet FCC color visual pass band per-
formance specifications when normal transmitter color input equipment
auxiliaries are included (color stab. amplifier, phase, equalizers, etc.).
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FEATURES

Designed for color—linearity correction cir-
cvits built into modulator

New compact, floor-saving cabinet design
—yet offering excellent accessibility to all
components

Single ended r-f circuits reduce number of
tubes and circuit components

Power increase possible with minimum
change to existing equipment

New common visval and aural exciter in-
cludes inter-carrier frequency control which
accurately maintains frequency separation
between aural and visval carriers

Complete overload protection with indica-
tion lights grouped for quick location of

faulty circuits

® Sloping illuminated meter panel

® Thermostatically controlled heaters pro-
vided for rectifier tubes allow operation

at low ambient temperatures

DESCRIPTION

The TT-2BL VHF Television Transmitter is designed for tele-
vision stations with effective radiated power requirements
ranging from 2 to 24 kilowatts. This economical, low-power
transmitter will provide adequate signal strength to meet
the wide range of television broadcast requirements either
in color or monochrome. It is designed for operation on
any channel from 2 to 6 and works equally well with both
RCA low and high gain type antennas. High power ampli-
fiers may be added to the transmitter with a minimum of

changes to convert it to a 6 or 25 kilowatt transmitter.

Remote control as well as local operation is an added fea-
ture of the new RCA transmitter. If and when the FCC

authorizes remote control for television transmitters, the
TT-2BL can, with the addition of suitable terminal equip-
ment, be operated from a remote location over a single
telephone line. All the necessary operating functions such
as starting and stopping the transmitter, resetting over-
loads, switching in the spare crystal oscillator or spare
exciter, metering all power circuits and reflectometers, con-
trolling power output (including black level, video gain,
and excitation) can be performed at the remote location.
Even when the transmitter is not remotely controlled, these
built-in features make it very easy to obtain fingertip con-
trol of the transmitter from a single local position such as

the transmitter console.
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The RCA Type TT-2BL VHF Television Transmitter is de-
signed to conform with all FCC and E!A standards.
It will provide a nominal power output of 2 kilowatts peak

visual power as measured at the output of the sideband
filter or filterplexer and 1.05 kw aural power. The trans-
mitter is designed to operate on any specified channel
between channel 2 and 6.

The transmitter is housed in a newly-styled cabinet having
only one access door. The cabinet can be broken down
for shipping into racks and panels of varying size for easy
handling. The entire equipment is compact, easily access-
ible, and requires a minimum of floor space. All r-f cir-
cuits and control circuits are located at the front of the
enclosure. The rectifier tubes are mounted on the rear
wall and the heavy power components are mounted on
the floor. The control unit is at the left front corner of
the transmitter in a separate cabinet with status lights
grouped on a panel above the door. The auxiliary
switches, breakers, overload and auxiliary relays, etc. are
in the control unit behind a non-interlocked door. Over-
load indicating lights for all the circuits of the transmitter

22 44
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MI-27450 ITEM-2 -
PLATE CONTACTOR
PANEL — 3
g MI-27450 1TEM-|
TRAN SFORMER e AIRIFICTER
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FILTER ASSEM
MI-27480 ITEM-3
SWITCH GEAR PANE
AIR EXHAUST OPENING .
28 /\ E
|3'D|A.-s|.sn.\/
OUTPUT- AURAL v 4
- ~ 4
e St -
A 3

OUTPUT-VISUAL

43“ l:\i—-J 3 l_ N 15-DIA-S1.50

——72
|

[ 10 =4z p—
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|

INPUT WHEN BLOWER IS
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l——le——ﬁ
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PARTIAL BOTTOM VIEW

Typical floor plan for the TT-2BL VHF Transmitter showing
compact equipment unit and rectifier enclosure.

are grouped on a single strip so they can be seen
through the window in the door.

To the right of the control unit is the r-f rack. It contains
the aural and visual r-f power stages, the exciter and
modulator units. The modulater and exciter units are lo-
cated at the bottom of the rack behind dutch doors, and
are hinged at the bottom to facilitate servicing from the
front of the transmitter. All important meters of the TT-2BL
are mounted in a sloping panel at the top of the r-f rack.
Built-in lights in the bottom of the meter panel provide
illumination. Tuning controls for the high level stages are
located just above the doors. These include all the tuning
controls required for broadbanding the visual r-f circuits.
Tuning controls are operated by a crank which is remov-
able to prevent accidental misadjustment of the circuits
during operation. Easily read counter dials make possible
accurate logging of all the circuits. Also located on the
panel above the doors are all the operating controls such
as the transmitter start switch, plate switch, power oper-
ating controls and metering switches.

A single access door on the left end of the transmitter pro-
vides access to the rear of the control rack and r-f rack
as well as the rectifier mounted on the rear wall of the
enclosure. These rectifiers have thermostatically controlled
heaters for the rectifier tubes which permit operation of
the transmitter in ambient temperatures as low as 0° C.
All heavy units such as the plate transformers and large
reactors are mounted on a base plate on the floor.

Since all operating controls and important adjustments are
brought out to the front of the transmitter, it should not be
necessary to enter the enclosure while power is on. Every
precaution has been taken to insure the operator’s safety
when it is necessary to enter the enclosure for routine
maintenance and service. In addition to the conventional
plate interlock and high voltage grounding switches, the
high voltage plate transformer disconnect switch is fitted
with a long handle which extends across the door opening.
This makes it difficult to enter the enclosure without opening
the primary of the high voltage transformer. The versatility
of the new transmitter cabinets may be seen in the floor
plan shown.

Exciter Circuit

The TT-2BL transmitter is driven by a common exciter con-
taining both visual and aural chains. Accurate control of
the separation of visual and aural carrier frequencies
is the result of precise engineering circuit design. The
visual chain is driven by either one of the two crystal
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controlled 6AKS5 oscillator circuits as a primary source
of frequency control. Oscillators may be switched by
means of a d-c relay, thus making this circuit adaptable
for remote control. The crystals operate at one-twelfth
the visual carrier frequency and one-twelfth of the
output frequency of the exciter. The aural master oscil-
lator is a free-running 6V6 oscillator controlled by a
pair of 6V6 reactance tubes which are part of the auto-
matic-frequency control circuit used to maintain the 4.5
mc separation between carriers. An off-frequency inter-
lock prevents uncontrolled frequency operation by cut-
ting off plate voltage to the stages that follow the exciter.
The aural master oscillator operates at one-twelfth of
the carrier frequency with the output of the exciter on

the carrier frequency.

The automatic frequency control of the aural master oscil-

lator is accomplished by feeding a small amount of energy

Front view of the TT-2BL Transmitter with control cabinet door open, and exciter
and modulator units on accessible hinged chassis lowered to facilitate servicing.

from the aural oscillator and visual crystal oscillator ampli-
fier stage into a 6AS6 mixer tube. When the aural oscilla-
tor is on frequency the output of this mixer stage will be
one-twelfth of the difference frequency between the aural
and visual carriers or 375 kc. The 375 ke signal mixes with
the output of the 6J6 crystal controlled reference oscillator
(1500 kc) in the second 6AS6 mixer stage. The difference
frequency is fed through a chain of three dividers with
a total division of 100 to the frequency detector stage.
This amount of division is necessary to reduce the swing
at the frequency detector so that the carrier will not
drop out under any modulation conditions of the avral
transmitter. The 6J6 reference oscillator signal is fed
through three divider stages with a total division of
80 to the frequency detector stage. By using the 6J6
reference oscillator output to excite both the second
mixer and the divider chain for reference fre-
quency, considerable improvement in frequency control
accuracy is obtained. Signals from both
the difference frequency and the refer-
ence frequency chains are fed into the
frequency detector. The frequency de-
tector is essentially a balanced modu-
lator with a d-c component in the out-
put which will change polarity depend-
ing upon whether the signal frequency is
above or below the reference frequency.
This d-c voltage is fed back to one of the
reactance tubes for the master oscillator
in such a way as to correct the frequency
of the master oscillator.

R-F Circuits

The r-f circuits employ a chain of ampli-
fiers. In the visual chain a 4-65A tube
and a 4-250A tube operating in cascade
drive a type 6076 grid modulated power
amplifier. The aural chain consists of two
stages: a 4-65A and a 4-1000A tube,
both operating as class “C" amplifiers.

Excitation control of the visual modu-
lated amplifier is accomplished by vary-
ing the screen voltage on the 4-250A
stage. Power output of the aural trans-
mitter is adjusted by varying the screen
voltage on the 4-1000A stage. Both
these controls are operated by motors
and therefore can be adjusted from a

remote position.
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Block diagram showing combined aural and visval exciter for the TT-2BL.

Video Modulator

The modulator of the transmitter is designed to take a
standard 0.7 volt video signal and amplify it sufficiently so
that it can grid modulate the 6076 stage. This requires
about 220 volts peak-to-peak from the modulator. The
first stage of the modulator is a conventional shunt-series
peaked video amplifier. This is followed by an inverter
stage and a linearity corrector stage each of which has a
gain of approximately one. The linearity corrector is de-
signed to pre-distort the signal to compensate for the
non-linearity which occurs in a grid modulated stage, and
takes the form of four diodes connected in the cathode
circuit of that stage. The bias voltage on each diode is
separately adjustable and the diode can be made to
start conducting at any brightness level. The grid of this
stage is clamped in order to insure the same correction to
the linearity characteristic regardless of the average
brightness of the picture signal.

The linearity corrector is followed by a second video ampli-
fier using a 6AG7 tube and by a third video amplifier
consisting of two 807 tubes. The grids of the third video
amplifier are also clamped and from this point on the
circuit is d-c coupled. The output stage is a shunt regulated
cathode follower. It consists of two 6146 tubes connected
in a circuit very similar to a conventional cathode follower
stage. The cathode resistor has been replaced by three
6146 tubes operating in parallel. The grids of these three
tubes are fed with a signal from the plate load of the
two cathode follower tubes. This essentially makes the cir-
cuit a feedback amplifier of high efficiency capable of
delivering modulation at a high level to a large capacity

load.

The modulated stage is followed by a bucking bias supply
consisting of one 6BL7-GT and three OA2 tubes. This

serves to transfer the signal from the positive voltage
present in the output of the modulator stage to the nega-
tive voltage required to modulate the 6076 tube without
losing the d-c component. Back porch clamping is em-
ployed. A carefully designed sync separator and clipper

The new M-derived vestigial sideband filter, ES-27233,
designed for the TT-2BL Transmitter.
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circuit provides reliable clamping even with greatly de-

graded input signal.

A two stage monitor amplifier is employed. It can be seen
from the block diagram that this monitor amplifier can be
switched to many parts of the circuit, greatly aiding in
making adjustments and in servicing. Plate power for all
the stages in the modulator is obtained from two elec-
tronic regulators, One supplies approximately 250 volts
and the other approximately 475 volts. Although the recti-
fier itself is remotely located on the rear wall of the
transmitter enclosure the regulators are mounted on the
same chassis as the video circuit in the modulator. This
greatly reduces the possibility of unwanted video res-
onances.

Avral Modulator

Frequency modulation is accomplished in the TT-2BL ex-
citer by a “direct modulation” process requiring less com-
ponents, fewer tubes and tube types. This process, which
eliminates numerous multipliers and converter stages re-
sulting in low noise and minimum distortion, utilizes two
push-pull reactance tubes connected across the frequency
determining circuit of the master oscillator. The center
frequency of this oscillator is precisely maintained by the
automatic frequency control circuit described previously
in the exciter description.

Frequency modulation is obtained by feeding the audio
signal into the reactance tubes which are connected across
the oscillator plate tank circuit. R-f energy from the oscil-
lator tank is link coupled to a transformer which has a
coil in the grid circuit of each reactance tube. R-f volt-
ages on the push-pull connected grids are 180 degrees
cut of phase with each other and each is 90 degrees
out of phase with respect to the r-f voltage at the plates.
Thus, across the oscillator tank one tube appears as a
capacitive reactance and the other as an inductive re-
actance.

The magnitude of the reactive plate current in the react-
ance tubes varies in direct proportion to the value of
audio voltage applied to the grids. Therefore, the fre-
quency of the oscillator is varied at an audio rate to
furnish the required FM signal. The mean frequency of
the oscillator is controlled by varying the grid bias of
one of the reactance tubes. This bias voltage is d-c output
voltage of the frequency detector stage of the exciter.

Power and Control Equipment

Wherever possible the same d-c power supplies in this
transmitter were used for both the visual and aural ampli-
fiers. This greatly reduces the number of components in the
transmitter and allows operation of the complete equipment

Block diagram of the TT-2BL Modulator.
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with only four power supplies: An exciter supply built

into the common exciter unit using stacked germanium
diodes; a 700 volt low voltage rectifier, using two 866-A
tubes, which supplies the screen voltage for all the r-f
power amplifiers; a 3800 volt high voltage supply using
six 8008 tubes in a 3 phase full wave circuit; and the
modulator and bias supply, using two 866-A tubes and
one 5R4-GY tube, which supplies the plate voltage for
the modulator and the bias for all r-f 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 provided. Each
incorporates both thermal and magnetic trips. The pri-
maries of the high voltage rectifier and each power ampli-
fier tube including the 4-65A stages are protected by in-
stantaneous overloads which automatically recycle 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 separate
reset and will remain on after the first overload thus pro-
viding a record of the circuit giving trouble even though
it may be intermittent.

The equipm~nt includes a line corrector which provides an

Block diagram of the TT-2BL
VHF Television Transmitter.

adjustable line voltage to the filament primaries, the ex-
citer, the modulator, and the low voltage rectifiers. Auto-
matic filament line voltage regulators and automatic regu-
lators capable of handling the complete transmitter are
available as optional items. In localities trcubled with ex-
cessive instantaneous line voltage fluctuation, an elec-
tronically controlied regulator for the low voltage supply
is available as optional equipment.

Special Protective Circuits

The TT-2BL has reflectometer units for use in the
output transmission lines of both the aural and visual
amplifiers. Each unit contains a 6AL5 diode detector. The
transmission line probes are installed so as to give an
indication of the amount of power on meters on the front
panel. Reflected power can be checked by manually
rotating the reflectometer heads.

A carrier-off monitor is available as optional equipment.
It acts in conjunction with the reflectometer units and is
particularly useful for remote control. This unit will remove
the plate voltage from all the r-f stages if the output level
drops below a predetermined value, such as would be the
case if an r-f arc occurred in any of the r-f stages. Some-
times such an arc does not change the plaie current suffi-
ciently to trip the d-c overload relays.
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Harmonic Filter
Harmonic filters are supplied for insertion in the output

transmission line. When operated in conjunction with the
TT-2BL 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 consists of an M-derived
half-T section, several low pass filter sections, and a
constant-K half-T section. The M-derived section provides
rapid cut-off in the second harmonic region and a termina-
tion impedance of 51.5 ohms at one end of the filter.
Attenuation of the harmonics is accomplished by a low
pass filter section, while the constant-K section serves to
give termination impedance of 51.5 ohms at the other
end of the unit.

A low pass filter is provided for insertion in the video input

circuit. This filter attenuates all video frequencies above
4.75 megacycles at least 20 db. An all-pass phase equal-
izer is also included as part of the low pass filter. This
equalizer corrects the phase distortion which is introduced
as a result of the sharp cut-off.

A vestigial sideband filter is furnished completely as-
sembled and adjusted for any one of the low band VHF
television channels. This filter is an integral unit designed
for floor, ceiling, or wall mounting near the visual trans-
mitter so that the input transmission line is as short as pos-
sible. The filter sections consist of lengths of coaxial line
(resonant cavities), which are adjustable for tuning pur-
poses. As the filter is pre-tuned at the factory to the
channel stamped on the name plate, no operating adjust-
ments are necessary.

SPECIFICATIONS

Performance Specifications

Visual Avral
Amplitude Variatian Over One

Visual Avral
Type af Emissian F3
Frequency Range ... Ch. 2-6 Ch. 2-6
Rated Power Output.. 2 kwl 1.05 kw2
Minimum Power Output 1 kwl .5 kw?
R_F. Output Impedance.. 51.5 ahms 51.5 ahms
Input Impedance ... ... 75 ohms 600/150 ohms
Input Level . .7 v. pk. ta pk. +10 *2 dbm
min.

Amplitude vs. Frequency
Response ...

Upper Sideband Response3
+1, —1.5 db at carrier plus 0.5 me.
+1, —1.5 db at carrier plus 1.25 me.
+1, —1.5 db at carrier plus 2.0 mec.
+1, —1.5 db at carrier plus 3.0 mec.
+1, —1.5 db at carrier plus 3.58 mc.
+1, —3.0 db ot carrier plus 4.18 mc.
—20 db max. at carrier plus 4.75 mec.
Lower Sideband Responset
+1, —1.5 db at carrier minus 0.5 mec.
—20 db max. at carrier minus 1.25 mc.
—42 db max. at carrier minus 3.58 mc.
Variation in Freq. Response

Unifarm =+1 db
from 50 to
15,000 cycles

Picture Frame ... ... ..

Regulatian of Output....... ...
Burst vs. Subcarrier PhaseS. ...
Subcarrier Phase vs. Brightness?
Subcarrier Amplitude8 ... .
Linearity (Differential Gain)10__
Envelape Delay vs. Frequency!l

Harmonic Attenuation, ratio of
any single harmonic to
peak visual fundamental..

Less than 5% of
the peak of sync
level
7% max.
+5 degrees max.
*+7 degrees max.
*+10% max.
*+1.5 db max.
=+.08 usec. fram 0.2 to 2.1 mc
*+0.4 usec. at 3.58 mc
+.08 usec. at 4.1R m¢

At least 60 db At least 60 db

Electrical Specifications

Power Line Requirements:
Transmitter:

Rapid Line Variations
Regulation ...
Power Consumption.

Power Factor (approx.).... .

..... 270/208 volts, 3 phase, 50/60 cycle

*+5% max.
.................. *+3% max.
E— ) TP
e 11 kw (black pix)

10 kw (average pix)

T e e e T P e e 90%

with Brightness® . ... ... +1.5 db
Carrier Frequency Stability8.... *+1 ke +500 cycle?
Modulation Capability ... . 125 +£2.5% (ref- =50 ke
erence white)
Avudio Frequency Distortion...... 1.5% max. 50-100
cycles
1.0% max. 100-
7500 cycles

1.5% max. 7500-
15,000 cycles
FM Noise, below +25 ke

Swing 60 db
AM Noise, r.m.s. ... 45 db below 50 db below
100% mod. carrier

1 Measured at the output of the sideband filter or filterplexer.

2 Measured at the input to the diplexer or filterplexer.

3 With respect to the response at 200 kc, as measured by the BW-5B
Sideband Response Analyzer at transmitter mid-characteristic. 4.75
mec aftenuation requires use of MI-27132 LP filter in the video input
cirevit.

4 With respect to the response at 200 kc at transmitter mid-charac.
teristic.

5 Maximum variation with respect to the response at mid-characteristic
measured with the BW-58 Sideband Response Analyzer at brightness
levels of 22.5% and 67.5% of sync peak, using approximately 20%
(peak to peak) modulation.

Crystal Heaters:
Line .o 115 volts, 1 phase, 50/60 cycle
..... 28 watts

6 Moximum variation for a period of 30 days without circuit adjustment.

7 Maximum variation with respect to the standard 4.5 mec separation
between aural and visval carriers.

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

9 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. This is equivalent to
5% (peak to peak) modulation as indicated by a conventianal diade
demadulater. In addition, the total differential phase between any
two levels shall not exceed 10°.

10 Maximum variation in the amplitude of a 3.58 mc sine wave modu-
lating 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 mc signal when the brightness is at pedestal
level. This is equivalent to 5% (peak to peak) modulation as indi-
cated by a conventional diode demodulator connected after the
VSBF.

11 Maximum departure fram standard curve. The tolerances vary line-
arly between 2.1 and 3.58 mc and between 3.58 and 4.18 mc. To
meet the specification a properly terminated phase correction netwark,
ES-34034-B, is required in the video input circuit of the transmitter.




SPECIFICATIONS (Cont'd)

Tube Complement
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VISUAL SECTION

Function Type

Visual Crystal Oscillator 1. 6AKS5
Visual Crystal Oscillator #2
8uffer Amplifier
1st Visual Multiplier
2nd Visual Multiplier............
3rd Visual Multiplier...
Visual Output Amplifier....
1st Visual Amplifier
2nd Visuol Amplifier.........................
Visuol Modulated Amplifier
Visual Reflectometer ... . .
1st Video Amplifier
Inverter ...
Linearity Corrector .....
2nd Video Amplifier...
3rd Video Amplifier
Modulator
1st Sync Amplifier
2nd Sync Amplifier-Sync Separator
Pulse Generator )
Clipper
1st Clamp Diode
2nd Clamp Diode .
Voltage Reference Tubes (D c Couplmg) .......................... 5651
Bias Regulator ...
Regulators (Modulator Screens)
Regulators (Modulator Screens).
Voltage Reference Tubes (Bucking 8ias)......................
Voltage Reference Tubes (L.V. and H.V. Regulotors)..
D-C Amplifier (High Voltoge Regulator). .. .. .
High Voltage Regulators.................
D-C Amplifier (Low Voltage Reguloior). -
Llow Voltage Regulotors. . . ... 6AS7-GT
150 V Regulator.. - . ... OD3
Monitor Amplifier ... ... J 6AC7

Monitor Amplifier (Output) ... . ... 6AG7
1st Clamp Pulse Output.. . . .. 6CL6
Bucking Bias ... T 6BL7-GT
2nd Clomp Pulse Output. .. . . 6CLE
AURAL SECTION

Reactance Tube Modulator 6V6

FM Master Oscillator. 6Vé

1st Aural Multiplier....... 5763
2nd Avural Multiplier B 5763
3rd Avural Multiplier................... .. 5763

Aural Output Amplifier..
1st Mixer
2nd Mixer
Difference Frequency Amplifier... ..
1st Difference Frequency Divider
2nd Difference Frequency Divider............. 6AC7
3rd Difference Frequency Divider R 6AC7
Crystol Oscillator-Reference Frequency ... . 636

1st Reference Frequency Divider 6AC7
2nd Reference Frequency Divider . 6AC7
3rd Reference Frequency Divider 6AC7
Cathode Follower-Frequency Detector Drive ... 12AT7
1st Avral Amplifier.................. . 4-65A
2nd Aural Amplifier i 4-1000A
Avural Driver Reflectometer ... 6ALS

. 5763
6AS6
.. 6AS6
~ 6AQ5
6AC7

COMMON POWER SUPPLY, ETC.

Voltage Regulat . oD3
Off-Frequency Interlock Control.. ... 2021
Llow Voltage Rectifiers. ... .. . 866-A

Modulated Rectifiers ... o 866-A
Modulated Rectifier ... ... ... ... 5R4-GY
High Voltage Rectifiers............. ... .. . . 8008

Qty. Function
+1  D-C Amplifier (Low Voltage Regulator)......................
+2  Voltoge Reference Tubes (Low Voltage Regulator)
+3  Series Regulators (Low Voltage Rectifier)

+2  Regulators (Carrier-Off Monitor)
+4  Amplifiers (Carrier-Off Monitor)........................

Mechanical Specifications
Dimensions:
Overall Length (front line cabinets only)
Overall Height (front line cabinets only) ...
Depth (front line cabinets only)
Overall Depth
Weight ...

Two-tone umber gray, polished stoinless steel trim
7500 ft.
45 C. max., 0° C. min.

Maximum Altitudel
Ambient Temperature

Equipment Supplied
TT-28L TELEVISION TRANSMITTER (ES-19286)

Qty. Description Stock No.
Control Unit . . .. M|-27180-A
2-KW Unit . MI-27181
Set of Panels MI1-27 450
Rectifier Panel MI-27451
Transformer-Filter Assembly MI1-27460
Transformer .MI-27479-A
Blower ... ~M1-27461
Installation Material MI-27462
Wiring Material MI1-27 463
Reflectometers . e MI1-27464
Monitoring Diode ... MI-19051-8
Hormonic Filter MI-273172

Vestigol Sideband Filter.... ... ... . ES-272332

e R ot e R ot R = R e =

4.75 MC Low Pass Filter. ....M1-27132
Side Panels (End Shields)................................ MI-30541-G84
Finish Touch-Up Kit. .. ... .. ... MI-7499-A
Miscelloneous Hardware Kit _MI1-7474

Set of Frequency Determining Ports........... ... . M1.274822
Crystal Unit (Visual) ... MI1-27 4922
Set of Operating Tubes ES-27201

Transmission Line (*Soles order must specify size
and quantity for installation requirements) ..MI1-19112/19113-C

1 Line Corrector ... ... MI-27478%
1 Nameplate MI1-28180-1
1 Tool Kot e M1-27088

2  Set of Installotion Drawings........................ ... 8924946-501
2 Instruction Book - 18-36280

Optional or Accessory Equipment
TTC-5A Control Console Equipment, with master monitor

but less master monitor power supply.. _MI1-27274-1
R-F Load and Wattmeter........................... e MI219196-L
Complete Set of Spore Tubes.. JSRROIO ES-27201
FCC Spare Set of Tubes. ....ES-27202
input ond Monitering Equlpmem Wired / Unwired ES-19237-G/E
50 Cycle Conversion Kit R . MI-27 485
Line Regulator (single phase) MI1-27472
Line Regulator Control Panel MI1-27471

Rectifier Enclosure ... ES-19285
Low Voltage Regulator.. R MI1-27469
Carrier-Off Monitor ... ... o MI|-27235
BW-58 Sideband Response Analyzer. . L ES-34710-8
Plate Current Meter...........ocoeeiiiueiioiiiiiiiii e MI-21200-C1
WM-71A Distortion and Nonse Meter. _...MI-30071-A

_..M1-30028-A
_MI-27487
-.M1-34057
_M1-26500-A

WA-28A Audio Oscillotor.....
Exciter Tuning Indicator
BW-4B VHF Visuvol Demodula!or
TO-524-AD Oscilloscope

+ Tubes for optional Low Voltage Regulator and Carrier-Off Monitor
Equipment.

1 For operation at rated power ond normol plate voltage.

2 Order to suit customer’s assigned channel.

3 Not supplied if Automatic Voltage Regulator MI-27471 ond 27472 are
ordered as accessory equipment.




FEATURES

® Excellent performance—for both mono-
chrome and color

® New compact, floor-saving cabinet design
—yet offering excellent accessibility to all
components

Simplified tuning

® Single ended r-f circuits reduce number of
tubes and circuit components

® New common visual and aural exciter in-
cludes inter-carrier frequency control which
accurately maintains frequency separation
between aural and visval carriers

® Complete overload protection with indica-
tion lights grouped for quick location of
faulty circuits

® Sloping illuminated meter panel

® Thermostatically controlled heaters pro-
vided for rectifier tubes allow operation
at low ambient temperatures

® Only two tube types in r-f stages follow-
ing exciter

DESCRIPTION

The TT-2BH VHF Television Transmitter is designed for high
band television stations. Effective radiated powers of 2
to approximately 36 kilowatts can be obtained. This
economical low-power transmitter will provide cdequate
signal strength to meet a wide range of television broad-
cast requirements either in color or monochrome. It is
designed for operation on any channel from 7 through
13 and works equaily well with both low and high gain
type RCA antennas.

Remote control as well as local operation is an added fea-
ture of the new RCA transmitter. If and when the FCC

authorizes remote control for television transmitters, the

TT-2BH can, with the addition of suitable terminal equip-
ment, be operated from a remote location. All the neces-
sary operating functions such as starting and stopping the
transmitter, resetting overloads, switching in the spare
crystal oscillator or spare exciter, metering all power cir-
cuits and reflectometers, controlling power output (includ-
ing black level, video gain, and excitation) can be per-
formed at the remote location. Even when the transmitter
is not remotely controlled, these built-in features make it
very easy to obtain fingertip control of the transmitter

from a single local position such as the transmitter console.
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General Description

The RCA Type TT-2BH VHF Television Transmitter is de-
signed to conform with all FCC and EIA standards.
It will provide a nominal power output of 2 kilowatts peak
visual power as measured at the output of the sideband
filter or filterplexer and 1.05 kw aural power.

The transmitter is housed in a newly-styled cabinet having
only one access door. The cabinet can be broken down
for shipping into racks and panels of varying size for easy
handling. The entire equipment is compact, easily access-
ible, and requires a minimum of floor space. All r-f cir-
cuits and control circuits are located at the front of the
enclosure. The rectifier tubes are mounted on the rear
wall and the heavy power components are mounted on
the floor. The control unit is at the left front corner of
the transmitter in a separate cabinet with status lights
grouped on a panel above the door. The auxiliary
switches, breakers, overload and auxiliary relays, etc. are
in the control unit behind a non-interlocked door. Over-
load indicating lights for all the circuits of the transmitter
are grouped on a single strip so they can be seen
through the window in the door.

22— as———  iearase
MI-27488-1TEM -2 / RECTIFIER PANEL
PLATE CONTACTOR
PANEL \-‘ »
= T
MI~27460 N —
ba1-27461 M1-27488-{TEM-1|
[ERANS SORMER lBLOWER AIR FILTER
FILTER ASSEM. P ANEL
]
MI-27488-ITEM=3 —
SWITCH GEAR FANEL(—
< -_ AIR EXHAUST OPENIN "
50 8-DIA. 781
1§-01A. 8150 — I U ) .
OUTPUT-AURAL ¥, [
103 . |
: : r
| |
PY T B T i 15-D1A. S5 A
e |3;-! OUTPUT-VISUAL
L2 20k —
I —= |
72 -
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» G P
)
s
T
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1| INPUT WHEN BLOWER IS
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BELOW ENCLOSURE.
AN N

'ARTIA TTOM VIEW

Typical floor plan for the TT-2BH VHF Transmitter showing
compact equipment unit and rectifier enclosure.

= OPENING IN BASE FOR AIR

To the right of the control unit is the r-f rack. It contains
avral and visual r-f power stages, the exciter and
modulator units. The modulator and exciter units are lo-
cated at the bottom of the rack behind dutch doors, hinged
at the bottom to facilitate servicing from the front of the
transmitter. All important meters of the TT-2BH are
mounted in a sloping panel at the top of the r-f rack.
Built-in lights in the bottom of the meter panel provide
illumination. Tuning controls for the high level stages are
located just above the doors. These include all the tuning
controls required for broadbanding the visual r-f circuits.
Tuning controls are operated by a crank which is remov-
able to prevent accidental misadjustment of the circuits
during operation. Easily read counter dials make possible
accurate logging of all the circuits. Also located on the
panel above the doors are all the operating controls such
as the transmitter start switch, plate switch, power operat-
ing controls and metering switches.

A single access door on the left end of the transmitter pro-
vides access to the rear of the control rack and r-f rack
as well as the rectifiers mounted on the rear wall of
the enclosure. These rectifiers have thermostatically con-
trolled heaters for the rectifier tubes which permit opera-
tion of the transmitter in ambient temperatures as low as
0° C. All heavy units such as the plate transformers and
large reactors are mounted on a base plate on the floor.

Since all operating controls and important adjustments are
brought out to the front of the transmitter, it should not be
necessary to enter the enclosure while power is on. Every
precaution has been taken to insure the operator's safety
when it is necessary to enter the enclosure for routine
maintenance and service. In addition to the conventional
plate interlock and high voltage grounding switches, the
high voltage plate transformer disconnect switch is fitted
with a long handle which extends across the door opening.
This makes it difficult to enter the enclosure without opening
the primary of the high voltage transformer. The versatility
of the new transmitter cabinets may be seen in the floor
plan shown.

Exciter Circuit

The TT-2BH transmitter is driven by a common exciter con-
taining both visual and aural chains. Accurate control of
the separation of visual and aural carrier frequencies
is the result of precise engineering circuit design. The
visual chain is driven by either one of the two crystal
controlled 6AKS5 oscillator circuits as a primary source
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of frequency control. Oscillators may be switched by
means of a d-c relay, thus making this circuit adaptable
for remote control. The crystals operate at one-thirty-
sixth the visual carrier frequency and one-twelfth of the
output frequency of the exciter. The aural master oscil-
lator is a free-running 6V6 oscillator controlled by a
pair of 6V6 reactance tubes which are part of the auto-
matic-frequency control circuit used to maintain the 4.5
mc separation between carriers. An off-frequency inter-
lock prevents uncontrolled frequency operation by cut-
ting off plate voltage to the stages that follow the exciter.
The aural master oscillator operates at one-thirty-sixth of
the carrier frequency with the output of the exciter being

one-third the carrier frequency.

The automatic frequency control of the aural master
oscillator is accomplished by feeding a small amount of
energy from the aural and visual triplers into a 6AS6

Front view of the TT-2BH Transmitter with control cabinet door open, and exciter

and modulator units on accessible hinged chassis lowered to facilitate servicing.

- -

mixer fube. When the aural oscillator is on frequency
the output of this mixer stage will be one-twelfth of
the difference frequency between the aural and visual
carriers or 375 kc. The 375 kc signal mixes with the
output of the 6J6 crystal controlled reference oscillator
(1500 kc) in the second 6AS6 mixer stage. The difference
frequency is fed through a chain of three dividers with
a total division of 100 to the frequency detector stage.
This amount of division is necessary to reduce the swing
at the frequency detector so that the carrier will
not drop out under any modulation conditions of the
auvral transmitter. The 6J6 reference oscillator signal
is fed through three divider stages with a total division
of 80 to the frequency detector stage. By using the
6J6 reference oscillator output to excite both the sec-
ond mixer and the divider chain for reference fre-
quency, considerable improvement in frequency control
accuracy is obtained. Signals from both
the difference frequency and the refer-
ence frequency chains are fed into the
frequency detector. The frequency de-
tector is essentially a balanced modu-
lator with a d-c component in the output
which will change polarity depending
upon whether the signal frequency is
above or below the reference fre-
quency. This d-c voltage is fed back to
one of the reactance tubes for the
master oscillator in such a way as to
correct the frequency of the master
oscillator.

R-F Circuits

The r-f circuits employ a chain of multi-
pliers and amplifiers. In the visual chain
a 7034 tube operates as a tripler driving
a 7034 amplifier which in turn drives a
type 6076 grid modulated power ampli-
fier. The aural chain consists of a type
7034 tripler driving a type 6076 class
“C" power amplifier. Excitation control
for the visual modulated amplifier is ac-
complished by varying the screen voltage
on the 7034 amplifier stage. Power out-
put of the aural transmitter is adjusted by
varying the screen voltage on the 6076
slage. Both these controls are operated
by motors and therefore can be adijusted

from a remote position.

World Radio History




6Ve

6ve 57863 5763 5763 5763 AURAL
AUDIO M ¢ RF
INPUT osc TRIPLER DOUBLER| DOUBLER AMPLIFIER OUTPUT
DIVIDERS
6ASE s?c? > 8AQS BACT BACT 6ACT
FIRST N
M:xzﬂ MIXER AMPLIFIER) =3 =4 =3
2021
OFF- FREQ
INTERLOCH
6J6 6ACT 6ACT 6ACT 12AT7
XTAL FREQUENC
0sC =4 =4 =5 DETECTOR ,,,f,v
003
6AKS +300V. JvoLTAGE
XTAL £ GULATOR]
0SC NO 1 ﬁ
5763 5763 5763 5763 5763 VISUAL CoPmy
STACKED
TRIPLER DOUBLER DOUBLER AMPLIFIER SUTPUT KED.
RECTIFIER

JAMPLIFIER
l 6AKS
XTAL

OSC NO 2

Block diagram showing combined aural and visual exciter for the TT-2BH.

Video Modulator

The modulator of the transmitter is designed to take a
standard 0.7 volt video signal and amplify it sufficiently so
that it can grid modulate the 6076 stage. This requires
about 220 volts peak-to-peak from the modulator. The
first stage of the modulator is a conventional shunt-series
peaked video amplifier. This is followed by an inverter
stage and a linearity corrector stage each of which has a
gain of approximately one. The linearity corrector is de-
signed to pre-distort the signal to compensate for the non-
linearity which occurs in a grid modulated stage, and takes
the form of four diodes connected in the cathode circuit
of that stage. The bias voltage on each diode is separately
adjustable and the diode can be made to start conducting
at any brightness level. The grid of this stage is clamped
in order to insure the same correction to the linearity char-
acteristic regardless of the average brightness of the
picture signal.

The linearity corrector is followed by a second video ampli-
fier using a 6AG7 tube and by a third video amplifier
consisting of two 807 tubes. The grids of the third video
amplifier are also clamped and from this point on the
circuit is d-c coupled. The output stage is a shunt regulated
cathode follower. It consists of two 6146 tubes connected
in a circuit similar to a conventional cathode follower
stage. The cathode resistor has been replaced by three
6146 tubes operating in parallel. The grids of these three
tubes are fed with a signal from the plate load of the
two cathode follower tubes. This essentially makes the cir-
cuit a feedback amplifier of high efficiency capable of de-
livering modulation at a high level to a large capacity load.

The modulated stage is followed by a bucking bias supply
consisting of one 6BL7-GT and three OA2 tubes. This
serves to transfer the signal from the positive voltage
present in the output of the modulator stage to the nega-
tive voltage required to modulate the 6076 tube without
losing the d-c component. Back porch clamping is em-
ployed. A carefully designed sync separator and clipper
circuit provides reliable clamping even with greatly de-
graded input signal.

A two stage monitor amplifier is employed. It can be seen
from the block diagram that this monitor amplifier can be
switched to many parts of the circuit, greatly aiding in
making adjustments and in servicing. Plate power for all
the stages in the modulator is obtained from two elec-
tronic regulators. One supplies approximately 250 volts
and the other approximately 475 volts. Although the recti-
fier itself is remotely located on the rear wall of the
transmitter enclosure the regulators are mounted on the
same chassis as the video circuit in the modulator. This
greatly reduces the possibility of unwanted video res-
onances.

Avural Modulator

Frequency modulation is accomplished in the TT-2BH ex-
citer by a “direct modulation” process requiring less com-
ponents, fewer tubes and tube types. This process, which
eliminates numerous multipliers and converter stages re-
sulting in low noise and minimum distortion, utilizes two
push-pull reactance tubes connected across the frequency
determining circuit of the master oscillator. The center
frequency of this oscillator is precisely maintained by the
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automatic frequency control circuit described previously

in the exciter description.

Frequency modulation is obtained by feeding the audio
signal into the reactance tubes which are connected across
the oscillator plate tank circuit. R-f energy from the oscil-
lator tank is link coupled to a transformer which has a
coil in the grid circuit of each reactance tube. R-f volt-
ages on the push-pull connected grids are 180 degrees
out of phase with each other and each is 90 degrees out
of phase with respect to the r-f voltage at the plates. Thus,
across the oscillator tank one tube appears as a capaci-
tive reactance and the other as an inductive reactance.
The magnitude of the reactive plate current in the react-
ance tubes varies in direct proportion to the value of
audio voltage applied to the grids. Therefore, the fre-
quency of the oscillator is varied at an audio rate to
furnish the required FM signal. The mean frequency of
the oscillator is controlled by varying the grid bias of
one of the reactance tubes. This bias voltage is d-c output
voltage of the frequency detector stage of the exciter.

Power and Control Equipment

Wherever possible in this transmitter, the same d-c power
supplies were used for both the visual and aural ampli-
fiers. This greatly reduces the number of components in the
transmitter and allows operation of the complete equip-
ment with only four power supplies: An exciter supply

built into the common exciter unit using stacked germa-
nium diodes; a 700 volt low voltage rectifier, using two
866-A tubes, which supplies the screen voltage for all the
r-f power amplifiers; a 3800 and 1900 volt high voltage
supply using six 8008 tubes in a 3 phase full wave circuit;
and the modulator and bias supply, using two 866-A
tubes and one 5R4-GY tube, which supplies the plate
voltage for the modulator and the bias for all r-f 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 provided. Each
incorporates both thermal and magnetic trips. The high
voltage rectifier and each power amplifier tube including
the 7034 stages are protected by instantaneous over-
loads which automatically recycle twice. If the fault con-
tinves on the third try the overload circuit will remain
tripped until reset. Overload indicator lights are provided
for each circuit. These lights have a separate reset and
will remain on after the first overload thus providing a
record of the circuit giving trouble even though it may be
intermittent.

The equipment includes a line corrector which provides an
adjustable line voltage to the filament primaries, the ex-
citer, the modulator, and the low voltage rectifiers. Auto-

Block diagram of the TT-2BH Modulator.

2v30) 2v303 2v304

2v302z - 2v305,2v306 21v307.2v308 2V3252v326 2v3aa
5 IST viD. INVERTER ILIN coRR.l | 2ND VIO, 3RD V0. I MODUL ATOR! REG. BUCKING |
¥iDE e L MODULATOR
INPOT s - AVPL aMPL. p——o 8iAS f— =
6467 | 6467 T_ 6867 | | sacr 807(2) si4el2) oa2(2) earer | ovTRUT
y2v3i2 2v3ie 2v317 2vaie |10 2v32s  2v309, 10, 2v327,2v328 2v32930,31
SYNC AMPL CLAMP cLAMP REF. MODULATOR REG. REF.
(.
6467 6AL5 6aLS 5651(6) 6146(3) 082(2) 0Az(3)
z_"}}J - B s \__._r
PULSE PULSE
ouTPUT ouTPUT
6CLE : 6CLE
2v313 2v3ie 2v315 2v3i4) 2v3a2
fsyne PULSE ’ s
ONITOR MONITOR
AMPL_~ GEN. .~ - X -
- swe o .’ Ow—o—ml AMPL. amPpL ZSN;L?:
. J PEDESTAL ©
SEP LS KIRPER | LEVEL ) e oas
6UBA 6UBA 6SNTGT wit
~108V.
+475V.
=108V +150V. +250V.
2v324 2v340 zvne,Izvass 2v3y? 2v332 2v334 2v335 l2v33e
1 [ oo amel | T s |
REG | Re6 REG 0L AMPL REF | J°° AMPL l— RE6 |
| | | | 0
! o082 opn3 64576 eSLTGT 5651 ] 6SLIGT J 6as76(2) |
Skl 2% { = - — e Redsots =2 L
T T
~150v 4350V {. g




SPECIFICATIONS (Cont'd)

Tube Complement
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VISUAL SECTION

Function
Visual Crystal Oscillator #1
Visual Crystal Oseillator #2.._... ...
Buffer Amplifier ..o
1st Visual Multiplier
2nd Visual Multiplier
3rd Visual Multiplier
Visual Output Amplifier ...
Visual Tripler
1st Visval Amplifier.........cccooooooimnmiiiiiiiieeceens
Visual Modulated Amplifier
Visual Reflectometer ... . ... .
1st Video Amplifier
Inverter
Linearity Corrector
2nd Video Amplifier
3rd Video Amplifier
Modulator
1st Sync Amplifier
2nd Sync Amplifier-Sync Separator..........ocoeeeieniieence.
Pulse Generator
Clipper
1st Clamp Diode
2nd Clamp Diode
Voltage Reference Tubes (D-C Coupling).......cccoeoicenieee
Bias Regulator
Regulators (Modulator Screens)
Regulators (Modulator Screens)
Voltage Regulator Tubes (Bucking Bias).....................
Voltage Reference Tubes (L.V. and H.V. Regulators)......
D-C Amplifier (High Voltage Regulator) .
High Voltage Regulators........ ...
D-C Amplifier (Low Voltage Regulator)...............c......
Low Voltage Regulators

150 V Regulator
Monitor Amplifier
Monitor Amplifier (Output)
1st Clamp Pulse Output
Bucking Bias
2nd Clamp Pulse Output

AURAL SECTION

Reactance Tube Modulator.
FM Master Oscillator
1st Aural Multiplier.
2nd Avral Multiplier.
3rd Aural Multiplier.
Avural Output Amplifier
1st Mixer
2nd Mixer
Difference Frequency Amplifier ...
13t Difference Frequency Divider.
2nd Difference Frequency Divider
3rd Difference Frequency Divider
Crystal Oscillator-Reference Frequency.
1st Reference Frequency Divider
2nd Reference Frequency Divider......c.cocoveeiiceieiiics
3rd Reference Frequency Divider.
Cathode Follower-Frequency Detector Drive
Avral Tripler
1st Aural Amplifier
Avural Reflectometer

COMMON POWER SUPPLY, ETC.

Voltage Regulator
Off-Frequency Interlock Control
Low Voltage Rectifiers
Modulated Rectifiers ....................

Modulator Rectifier (Bias).........
High Voltage Rectifiers

Type
6AK5
6AK5
5763
5763
5763
5763
5763
7034
7034
6076
6ALS
6AG7
6AG7
6AG7
6AG7
807
6146
6AG7
6UBA
6UBA
6SN7-GT
6ALS
6ALS
5651
082
0A2
082
0A2
5651

.. 6SL7-GT

6AS7-G
6SL7-GT
6AS7-GT
oD3
6AC7
6AG7
6CLS
6BL7-GT
6CL6

6Vé
6Vé
5763
5763
5763
5763
6AS6
6AS6
6AQ5
6AC7

... 6AC7
. 6AC7
.. 8J6

6AC7
6AC7
6AC7
12AT7
7034
6076
6ALS

oD3
2021
866-A
866-A
5R4-GY
8008

Qty. Functian Type
1 D-C Amplifier (Low Voltage Regulator)........ccooeeeee 6SL7-GT
12 Voltage Reference Tubes (Law Voltage Regulatar)........ 5651
13  Series Regulators (Low Voltage Rectifier).................... 5651
2  Regulators (Carrier-off Monitor) oD3
+4  Amplifiers (Carrier-off Monitor) 5814-A
Mechanical Specifications
Dimensions:
Overall Length (front line cabinets only) 72"
Overall Height (front line cabinets only) 84"
Depth (front line cabinets only) 20"
Overall Depth 781%s"
Weight 3800 Ibs.
Finish..ooooeees, Two-tone umber gray, polished stainless steel trim
Maximum Altitudel 7500 ft.

Ambient Temperature

Equipment Supplied

45° C. max., 0° C. min.

TT-2BH TELEVISION TRANSMITTER (ES-19287)

Qty. Description Stock No.
1 Control Unit M1-27180-A
1 2-KW Unit MI-27191
1 Set of Panels MI|-27488
1 Rectifier Panel MI-27458
1 Transformer-Filter Assembly ... MI-27460
1 Traonsformer M1.27479-A
1 Blower MI-27461
1 Installation Material ... MI1-27193
1  Wiring Material MI-27194
1 Monitoring Diode MI-19051-8
2  Harmonic Filter M1.273172
1 Vestigial Sideband Filter MI-19114.82
1 475 MC Low Pass Filter MI-27132
2  Side Panels (End Shields) MI-30541-G84
1 Finish Touch-Up Kit MI-7499-A
1 Miscellaneous Hardware Kit....

2  Crystal Unit (Visual) M1-27 4922
1 Set of Operating Tubes ES-27203

1 Line Corrector M1-274783
1  Nameplate MI-28180-1
1 Tool Kit MI1-27088

*

requirements)

Transmission Line (*Sales order must
specify type and quantity for installation

~.-MI-19112/19113-C

8958115-501

2  Set of Installation Drawings
2 Instruction Book

18-30257

Optional or Accessory Equipment
TTC-5A Control Console Equipment, with master monitor
but less master monitor power supply

R-F Load and Wattmeter

...................... ES-27274-1

MI-19196-H

Complete Set of Spare Tubes

ES-27203

FCC Spare Set of Tubes

ES-27204

Input and Monitoring Equipment, Wired/Unwired

........ ES-19237-E/G

MI-27485

50 Cycle Conversion Kit
Line Regulator (single phase)

MI-27472

Line Regulator Control Panel

MI-27471

Rectifier Enclosure

ES-19285

Llow Voltage Regulator

MI-27469

Carrier-Off Monitor

ES-27235

BW-58 Sideband Response Analyzer

ES-34010

Plate Current Meter

MI-21200-C1

WM-71A Distortion and Noise Meter...
WA-28A Audio Oscillator
Exciter Tuning [ndicat

MI-30071-A
MI-30028-A
MI-27 487

MI-34057

BW-4B VHF Visual Demodulator
TO-524-AD Oscilloscope

MI-26500-A

+ Tubes for optional Low Voltage Regulator.

1 For operation at rated power and normal plate voltage.

2 Order to svit customer’s assigned channel.

3 Not supplied if Automatic Voltage Regulator MI-27471/Mi-27472

are ordered as accessory equipment.




FEATURES

Compact floor plan — new design cuts
floor space required for transmitting
stations

Designed for color—linearity correction cir-
cuits built into modulator

Low cabinet radiation—all leads from R-F
compartment coupled through specially de-
signed feed-through capacitors

Uses Type 5762 air-cooled tubes, famous
for long life and reliability

Broadbanding tuning controls accessible
without opening any doors

Power increase can be made with minimum
change to existing equipment

orld Ra

Inter-carrier frequency control accurately
maintains frequency separation between
avral and visval carriers

Thermostatically controlled heaters provided
for rectifier tubes allow operation at low
ambient temperature

Excellent accessibility

Circuitry included for use of remote control
Sloping and illuminated meter panels

Complete overload protection with indi-
cating lights grouped for quick location of
faulty circuits

dio History




DESCRIPTION

The new RCA Type TT-6AL VHF Television Transmitter is
designed for television stations with effective radiated
power requirements ranging from 5 to 70 kilowatts. It is
an ideal medium power equipment for telecasting either
in monochrome or color, and it is capable of covering
large urban communities with a strong signal. This trans-
mitter works equally well with both RCA low and high gain
type antennas. High power amplifiers may be added to the
TT-6AL with a minimum of changes to convert it to a 25-
kilowatt transmitter.

The TT-6AL transmitter has been completely restyled to
afford a compact unit requiring a minimum of floor space
in the transmitting station. All critical circuits such as the
modulator and the exciter are completely adjusted from
the front of the transmitter, while one interlocked door
affords access to all other parts of the transmitter and its
component parts. Unitized construction of transmitter and
antenna portions of the equipment allow the broadcaster

Rear view of PA unit showing visval and aural amplifiers, visval
bias supply, filament transformers and outputs, and air cooling ducts.

Control circuits of the TT-6AL are grouped in separate cabinet with

status lights on a panel above the door. Auxiliary switches, breakers,

overload and auxiliary relays, and overload indicating lights are located
behind door.

utmost latitude in arrangement layout. Two typical types
of instaliation are shown in accompanying floor diagrams,
but numerous variations will suggest themselves to the
station engineer.

The TT-6AL circuits employ the latest design features and
represent economy in operation. Highlighted features in-
clude air-cooled tubes such as the 5762, famous for long
life and reliability; single ended r-f circuits which greatly
reduce number of necessary tubes and circuit components;
built-in control relays, motors for operating power output
controls, and shunts for external metering circuits; complete
overload protection with indicating lights grouped for
quick location of faulty circuits, and linearity correction
circuits. Thermostatically controlled heaters for the rectifier
tubes permit operation of the transmitter in ambient tem-
peratures as low as 0° C. Inter-carrier frequency control
accurately maintains frequency separation between aural
and visual carriers necessary for color transmission.

Remote control as well as local operation is an added fea-
ture of the new RCA transmitter. If and when the FCC
authorizes remote control for television transmitters, the
TT-6AL can, with the addition of suitable terminal equip-




ment, be operated from a remote location over a single
telephone line. All the necessary operating functions such
as starting and stopping the transmitter, resetting over-
loads, switching in the spare crystal or spare exciter, meter-
ing all power circuits and reflectometers, controlling power
output (including black level, video gain, and excitation)
can be performed at the remote location. Even when the
transmitter is not remotely controlled, these built-in fea-
tures make it very easy to obtain fingertip control of the
transmitter from a single local position such as the trans-
mitter console.

The Type TT-6AL VHF Television Transmitter is designed to
conform with all FCC and EIA standards. It will pro-
vide a nominal power output of 6 kilowatts peak visual
power measured at the output of the sideband filter or
filterplexer and 3.15 KW aural power. It is designed to
operate on any specified channel between channel 2 and 6.

The type of enclosure employed for the TT-6AL is unusual
and provides a maximum of flexibility in selecting a suit-

able floor plan in a minimum space. The complete trans-

mitter is housed in what is equivalent to a single cabinet
with only one access door. However, it can be broken down
for shipping into racks and panels of varying size for easy
handling. All r-f circuit and control units are located at the
front of the enclosure, thus allowing all essential adijust-
ments to be made with the power on. The rectifier tubes
are mounted on the rear wall and the heavy power com-
ponents are mounted on the floor. The rear of the trans-
mitter housing has no access door so that this side can be
mounted directly against a building wall. Where space
is limited, the right side of the enclosure can also be
mounted against the building wall provided an opening
for the air intake is made in the wall opposite the filter.

The control circuits are grouped at the extreme left of
the front of the transmitter in a separate cabinet with
status lights grouped on a panel above the door. The
auxiliary switches, breakers, overload and auxiliary relays,
etc. are located behind a non-interlocked door. Overload

R-F cabinets open revealing close up of air-cooled 5762 triodes utilized in the PA circuits of the TT-6AL.
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Full view of TT-6AL transmitter, cabinet doors open revealing tuning controls and meters, control cabinet (left) 2-KW driver with excier and mod-
ulators on accessible hinged chassis (center), and 6-KW PA cabinet with reflectometer controls and bias supply among lower components (right).

indicating lights for all the circuits of the transmitter are
grouped on a single strip so that they can be seen through
the window in the door.

To the right of the control unit is the low power (2 KW)
rack. It contains both the aural and visual drivers as well
as the exciter and modulator units and is essentially the
same as the video and r-f circuits of the complete
TT-2BL 2 KW VHF Transmitter. The modulator and exciter
units are located at the bottom of the rack behind dutch
doors. They are hinged at the bottom so that both the
front and rear of these units are accessible for servicing
from the front of the transmitter.

The right hand rack contains both the aural and visual
amplifier units, a regulated bias supply for the visual am-
plifier, terminal boards, and other auxiliary controls all
located behind the two bottom doors. In both the driver
and the power amplifier units the tuning controls for the
high level stages are located just above the doors. These

include all the tuning controls required for broadbanding
the visual r-f circuits. The tuning controls are operated by
a crank which is removable to prevent accidental mis-
adjustment of the circuits during operation. An easily read
counter dial enables accurate logging of all the circuits.
Also located on the panel above the doors are all the
operating controls such as the transmitter start switch, plate
switch, power operating controls, reflectometer switches
and metering switches.

All important meters of the TT-6AL are mounted in sloping
panels at the top of the racks. Built-in lights in the bottom
of the meter panels provide excellent illumination for the
meters even while the room illumination is lowered for easy
monitoring of the picture signal.

A single access door on the left end of the transmitter pro-
vides access to the rear of the control rack and r-f racks
as well as the rectifier mounted on the rear wall of the
enclosure. This rectifier has thermostatically controlled heat-
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ers for the rectifier tubes which permit operation of the
transmitter in ambient temperatures as low as 0° C.
Heavy units such as the plate transformers and large re-
actors are mounted on a base plate on the floor. This
makes them easily accessible for servicing.

Since all operating controls and important adjustments are
brought out to the front of the transmitter, it should not be
necessary to enter the enclosure while power is on. Every
precaution has been taken to insure the operator’s safety
when it is necessary to enter the enclosure for routine
maintenance and service. In addition to the conventional
plate inter-lock and high voltage grounding switches, the
high voltage plate transformer disconnect switch is fitted
with a long handle which extends across the door opening.
This makes it difficult to enter the enclosure without opening
the primary of the high voltage transformer.

The versatility of the new transmitter cabinets is seen in

floor plans No. 1 and No. 2. The latter shows an arrange-
ment of the TT-8AL in which doors have been added to
the rear of the control and r-f racks and a front wall added
to the rectifier enclosure. Since this enclosure now contains
no meters, operating controls or adjustments, it can be
located conveniently in an adjacent room or even in the
basement. If this is done, special air ducts and wiring
ducts will, of course, be required to connect the rectifier to
the other racks of the equipment. The arrangement will
considerably reduce the amount of space required in the
operating room, and will also reduce the noise in the
operating room due to blower vibration, etc.

Exciter Description
The TT-6AL transmitter is driven by a common exciter con-
taining both visual and aural chains. Accurate control of
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Typical Floor Plan #1 for TT-6AL transmitter with rectifier enclosure attached.
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the separation of visual and aural carrier frequencies

is the result of precise engineering circuit design. The
visual chain is driven by either one of the two crystal
controlled 6AK5 oscillator circuits as a primary source
of frequency control. Oscillators may be switched by
means of a d-c relay, thus making this circuit adaptable
for remote control. The crystals operate at one-twelfth
the visual carrier frequency and one-twelfth of the
output frequency of the exciter. The aural master oscil-
lator is a free-running 6V6 oscillator controlled by a
pair of 6V6 reactance tubes which are part of the auto-
matic-frequency control circuit used to maintain the 4.5
mc separation between carriers. An off-frequency inter-
lock prevents uncontrolled frequency operation by cut-
ting off plate voltage to the stages that follow the exciter.
The aural master oscillator operates at one-twelfth of
the carrier frequency with the output of the exciter being
on the carrier frequency.

The automatic frequency control of the aural master
oscillator is cccomplished by feeding a small amount of
energy from the aural FM oscillator and the visual 5763
amplifier following the crystal oscillator stage into a 6AS6
mixer tube. When the aural oscillator is on frequency

the output of this mixer stage will be one-twelfth of

the difference frequency between the aural and visual
carriers or 375 kc. The 375 kc signal mixes with the
output of the 6J6 crystal controlled reference oscillator
(1500 kc) in the second 6AS6 mixer stage. The difference
frequency is fed through a chain of three dividers with
a total division of 100 to the frequency detector stage.
This amount of division is necessary to reduce the swing
at the frequency detector so that the carrier will not drop
out under any modulation conditions of the aural trans-
mitter. The 6J6 reference oscillator signal is fed through
three divider stages with a total division of 80 to the
frequency detector stage. By using the 6J6 reference oscil-
lator output to excite both the second mixer and the
divider chain for reference frequency, considerable im-
provement in frequency control accuracy is obtained. Sig>
nals from both the difference frequency and the reference
frequency chains are fed into the frequency detector. The
frequency detector is essentially a balanced modulator
with a d-c component in the output which will change
polarity depending upon whether the signal frequency is
above or below the reference frequency. This d-c voltage
is fed back to one of the reactance tubes for the master
oscillator in such a way as to correct the frequency of

the master oscillator.
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AUDIO VISUAL
INPUT EXCITER

R-F Circuits

The r-f circuits employ a chain of amplifiers. In the visual
chain a 4-65A tube and a 4-250A tube operating in cas-
cade, drive a type 6076 grid modulated power amplifier.
This is followed by two type 5762 tubes operating in
parallel in a class “B” linear circuit. The aural chain con-
sists of three stages: a 4-65A, a 4-1000A and a type 5762
tube all operating as class “C” amplifiers. Excitation con-
trol of the visual modulated amplifier is accomplished by
varying the screen voltage on the 4-250A stage. Power
output of the aural transmitter is adjusted by varying the
screen voltage on the 4-1000A stage. Both these controls
are operated by motors and therefore can be adjusted

from a remote position.

Power and Control Equipment

Wherever possible the same d-c power supplies were used
for both the visual and aural amplifiers of the TT-6AL. This
greatly reduces the number of components in the trans-
mitter and allows operation of the complete equipment
with only five power supplies as follows: An exciter supply
built into the common exciter unit using stacked germanium
diodes; a 700 volt low voltage rectifier, using two 866-A
tubes, which supplies the screen voltage for all the pentode
amplifiers; a 3600 volt high voltage supply using six 673
tubes in a 3 phase full wave circuit; the modulator rectifier
and bias supply, using two 866-A tubes and one
SR4GY tube, which supplies the plate voltage for the
modulator and the bias for all the r-f stages except for the
visual linear amplifier; and a bias supply for the visual
linear amplifier.

BLOCK DIAGRAM OF THE TT-6AL VHF TELEVISION TRANSMITTER
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A single integrated control circuit is provided for both the
visual and aural transmitters. The blower, filaments, and
each rectifier are protected by thermal overloads which can
be adjusted to reset automatically. In addition, a main line
breaker and an auxiliary are provided. Each includes both
thermal and magnetic trips. The primaries of the high
voltage rectifier and each power amplifier tube including
the 4-65A stages are protected by instantaneous overloads.
The overload circuit automatically recycles twice. If the
fault continues on the third try the overload circuit will re-
main tripped until reset. Overload indicator lights are pro-
vided for each circuit. These lights have a separate reset
and will remain on after the first overload thus providing a
record of the circuit giving trouble even though it is inter-
mittent. The equipment includes a line corrector which pro-
vides an adjustable line voltage to the filament primaries,
exciter, modulator, low voltage rectifiers and bias supply.
Automatic filament line voltage regulators and automatic
regulators capable of handling the complete transmitter
are available as optional items.

Video Modulator

The modulator of the transmitter is designed to take a
standard 0.7 volt video signal and amplify it sufficiently so
that it can grid modulate the 6076 stage. This requires
about 220 volts peak-to-peak from the modulator. The first
stage of the modulator is a conventional shunt-series
peaked video amplifier. This is followed by an inverter
stage and a linearity corrector stage each of which has a

gain of approximately one. The linearity corrector is de- 3 '
Signed to pre-distort the signol to compensate for the non- Interior view of rectifier enclosure. Rectifiers are mounted on back

h . 9 o . wall of the enclosure in heating units which permit operation of the
linearity which occurs in a grid modulated stage, and transmitter at lower ambient temperatures.

BLOCK DIAGRAM SHOWING COMBINED AURAL AND VISUAL
EXCITER FOR THE TT-6AL TRANSMITTER
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takes the form of four diodes connected in the cathode

circuit of that stage. The bias voltage on each diode is
separately adjustable and the diode can be made to start
conducting at any brightness level. The grid of this stage
is clamped in order to insure the same correction to the
linearity characteristic regardless of the average bright-
ness of the picture signal.

The linearity corrector is followed by a second video am-
plifier using a 6AG7 tube and by a third video amplifier
consisting of two 807 tubes. The grids of the third video
amplifier are also clomped and from this point on the
circuit is d-c coupled. The output stage is a shunt regu-
lated cathode follower. It consists of two 6146 tubes con-
nected in a circuit very similar to a conventional cathode
follower stage. The cathode resistor has been replaced by
three 6146 tubes operating in parallel. The grid of these
three tubes are fed with a signal of opposite polarity from
the plate load of the two cathode follower tubes. This
essentially makes the circuit a feed-back amplifier of high
efficiency capable of delivering modulation at a high level
to a large capacity load.

The modulator stage is followed by a bucking bias supply
consisting of one 6BL7-GT and three OA2 tubes. This
serves to transfer the signal from the positive voltage
present in the output of the modulator stage to the nega-

tive voltage required to modulate the 6076 stage without
losing the d-c component. Back porch clamping is em-
ployed. A carefully designed sync separator and clipper
circuit provides reliable clamping even with greatly de-
graded input signal.

A two stage monitor amplifier is employed. It can be noted
from the block diagram that this monitor amplifier can be
switched to many parts of the circuit greatly aiding in
making adjustments and in servicing. Plate power for all
the stages in the modulator is obtained from two elec-
tronic regulators. One supplies approximately 250 volts
and the other approximately 475 volts. Although the recti-
fier itself is located on the rear wall of the transmitter
enclosure the regulators are mounted on the same chassis
as the video circuit in the modulator. This greatly reduces
the possibility of unwanted video resonances.

Avural Modulator

Frequency modulation is accomplished in the TT-86AL ex-
citer by a "“direct modulation” process requiring less com-
ponents, fewer tubes and tube types. This process, which
eliminates numerous multipliers and converter stages re-
sulting in low noise and minimum distortion, utilizes two
push-pull reactance tubes connected across the frequency
determining circuit of the master oscillator. The center
frequency of this oscillator is precisely maintained by the

BLOCK DIAGRAM OF THE TT-6AL MODULATOR
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automatic frequency control circuit described previously
in the exciter description.
Frequency modulation is obtained by feeding the audio

signal into the reactance tubes which are connected across
the oscillator plate tank circuit. R-f energy from the oscil-
lator tank is link coupled to a transformer which has a
coil in the grid circuit of each reactance tube. R-f volt-
ages on the push-pull connected grids are 180 degrees
out of phase with each other and each is 90 degrees
out of phase with respect to the r-f voltage at the plates.
Thus, across the oscillator tank one tube appears as a
capacitive reactance and the other as an inductive re-
actance.

The magnitude of the reactive plate current in the react-
ance tubes varies in direct proportion to the value of
audio voltage applied to the grids. Therefore, the fre-
quency of the oscillator is varied at an audio rate to
furnish the required FM signal. The mean frequency of
the oscillator is controlled by varying the grid bias of one
of the reactance tubes. This bias voltage is the d-c output
voltage of the frequency detector stage of the exciter.

Special Protective Circuits

Included as part of the TT-6AL is a MI-19087 Monitoring
Unit for use in the output transmission line of the
visual amplifier. This unit contains two 6AL5 diode de-
tectors or reflectometers, The transmission line probes are
installed so as to give an indication of either forward
or reflected 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% for rated power. The standing-wave ratio is
read directly on a specially calibrated scale. In the moni-
toring unit a type 2D21 thyratron tube operates in con-
junction with a relay to remove the high voltage plate
power from the complete transmitter when the SWR ex-
ceeds a predetermined value as would be the case if an
arc occurred in the transmission line or antenna system
following the monitoring unit.

A single unit reflectometer is provided for the aural ampli-
fier. This normally is connected to read power output.
Standing wave ratio can be measured by manually rotating
the reflectometer head. If desired, a complete MI-19087
monitoring unit can be supplied for the aural output as
optional equipment. This unit provides two reflectometer
heads as well as the SWR monitor. However, since an an-
tenna fault will trip the visual monitor and thus interrupt
the common power supply a monitoring unit in the aural
line is not necessary to protect the normal antenna system.
A carrier-off monitor is available as optional equipment.
It acts in conjunction with the reflectometer units and is
particularly useful for remote control. This unit will remove
the plate voltage from all the r-f stages if the output level
drops below a predetermined value, such as would be the
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The new M-derived vestigial sideband filter, ES.27234,
designed for the TT-6AL transmitter.

case if an r-f arc occurred in any of the r-f stages. Some-
times such an arc does not change the plate current suffi-
ciently to trip the d-c overload relays.

Harmonic Filter

Harmonic filters are supplied for insertion in the output
transmission line. When operated in conjunction with the
TT-6AL Transmitter these filters are designed to attenuate
all harmonics to a value at least 60 db below the
peak carrier level. Electrically, each filter consists of an
M-derived half-T section, several low pass filter sections,
and a constant-K half-T section. The M-derived section
provides rapid cut-off in the second harmonic region and
a termination impedance at one end of the filter of 51.5
ohms. Attenuation of the harmonics is accomplished by a
low pass filter section, while the constant-K section serves
to give termination impedance of 51.5 ohms at the other
end of the unit.

A low pass filter is provided for insertion in the video input
circuit. This filter attenuates all video frequencies above
4.75 megacycles at least 20 db. An all-pass phase equal-
izer is also included as part of the low pass filter. This
equalizer corrects the phase distortion which is intro.
duced as a result of the sharp cut-off.
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Sideband Filter

A vestigial sideband filter is furnished completely assembled
and adjusted for any one of the low band VHF television
channels. This filter is an integral unit designed for floor,
ceiling, or wall mounting near the visual transmitter so that
the input transmission line is as short as possible. It also
can be mounted to the top of the transmitter enclosure.
The purpose of the filter is to attenuate the lower sideband
output of a double sideband visual transmitter in conform-
ance with the FCC regulations. In order to minimize reflec-

tions on the transmission line between the visual transmitter
and the filter, the visual input of the filter is designed to
have a constant input impedance over the band of fre-
quencies produced by the visual transmitter including the
reject band. The filter sections consist of lengths of coaxial
line (resonant cavities), which are adjustable for tuning
purposes. As the filter is pre-tuned at the factory to the
channel stamped on the name plate, no operating adjust-
ments are necessary.

SPECIFICATIONS

Performance Specifications

Visual Avral
Type of Emission.... eee AS F3
Frequency Range.... ... Ch. 26 Ch. 2:6
Rated Power Output.. .. 6 Kwl 3.15 Kw2
Minimum Power Output.. 2 Kwl 1 Kw2
R-F Output Impedonce . 50/51.5 Ohms 50/51.5 Ohms
Input Impedance 75 Ohms 600/150 Ohms
Input Level . 0.7 V. peak to 410 *=2 dbm
peak min.
Amplitude vs. Frequency
Response ..........ccccooeen... Uniform *£1 db
from 50 to
15,000 cycles
Upper Sideband Response:3

+1, —1.5 db at carrier plus 0.5 me.

+1, —1.5 db ot carrier plus 1.25 me.

+1, —1.5 db at carrier plus 2.0 mc.

+1, —1.5 db at carrier plus 3.0 me.

+1, —1.5 db at carrier plus 3.58 me.

+1, —3.0 db at carrier plus 4.18 me.

—20 db maximum at carrier plus 4.75 me.

Lower Sideband Response:%
<41, —1.5 db ot carrier
—20 db max. at carrier
—42 db max. at carrier

= Variation in Frequency Re-

minus 0.5 me.
minus 1.25 mc.
minus 3.58 mc.

sponse with Brightnessb... 1.5 db
Carrier Frequency Stability8.... =1 ke +500 cps?
Modulation Capability ... 12.5 £2.5% (ref- =50 ke
erence white)
Audio Frequency Distortion...... 1.5% maox.
50-100 cy.
1.0% max.
100-7500 cy.
1.5% max.

FM Noise, below =+25 k¢

7500-15000 cy.

Swing 60 db
AM Noise, r.m.s. .. 45 db below 50 db below
100% mod. carrier

1 Measured at the output of the sideband filter or filterplexer.

2 Measured at the input to the diplexer or filterplexer.

3 With respect to the response ot 200 kc, as meosured by the BW-58
Sideband Response Analyzer at transmitter mid-characteristic. 4.75 me
aftenuation requires use of MI-27132 LP filter in the video input
circvit.

4 With respect to the response at 200 kc at transmitter mid-charac-
teristic.

5 Maximum variation with respect to the response at mid-characteristic
measured with the BW-5B Sideband Response Analyzer at brightress
levels of 22.5% and 67.5% of sync peak, using approximately 20%
(peak to peak) modulation.

6 Maximum variation for a period of 30 days without circuit adjustment.

Visua! Avral
Amplitude Variation Over One
Picture Frame _............. Less than 5% of

the peak of sync

level
Regulation of Output............... 7% max.
Burst vs. Subcarrier PhaseS...... +5 degrees mox.
Subcorrier Phase vs. Brightness? 7 degrees max.
Subcarrier AmplitudeS.............. +10% max.

Lineority (Differential Gain)10.. 1.5 db max.
Envelope Delay vs. Frequencyll .08 usec. from 0.2 to 2.1 mc.
.04 usec. ot 3.58 mc.
.08 usec. at 4.18 mc.
Harmonic Attenuation, ratio of
any single harmonic to

peak visual fundamental.. At least 60 db At least 60 db

Electrical Specifications
Power Line Requirements:
Transmitter:

Line 230/208 volts, 3 phase, 50/60 cycles
Slow Line Variations. +5% max.
Rapid Line Variations +3% max.
Regulation 3% max.

27.2 KW (Black Pix)
23.2 KW (Ave. Pix)

Power Factor {(approx.) 90%

Power Consumption.....

Crystal Heaters:
Line 115 volts, single phase, 50/60 cycles
28 watts

Power Consumption

T Maximum variation with respect to the standard 4.5 mc separation
between aural and visual carriers.

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

9 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. This is equivalent to
5% (peak to peak) modulation as indicated by a conventional
diode demodulator. In addition, the total differential phase between
ony two levels shall not exceed 10°.

10 Maximum variation in the amplitude of a 3.58 mc sine wave modu-
lating 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 mc signal when the brightness is at
pedestal level. This is equivalent to 5% (peak to peak) modulation
as indicoted by a conventional diode demodulator connected after
the VSBF.

11 Maximum departure from standard curve. The tolerances vary line-
arly between 2.1 and 3.58 mc and between 3.58 mc and 4.18 mc.
To meet the specification o properly terminated phase correction
network, ES-34034-B is required in the video input circvit of the
transmitter.
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VISUAL SECTION
Function Type

Visual Crystal Oscillator # . 6AK5
Visual Crystal Oscillator #2 6AKS
Buffer Amplifier ... 5763
1st Visual Multiplier .. 5763
2nd Visval Multiplier. ... 5763
3rd Visual Multiplier . 5763
Visval Output Amplifier... 5763
1st Visual Amplifier 4-65A
2nd Visual Amplifier 4-250A
Visual Modulated Amplifier 6076
Visual Driver Reflectometer 6ALS
Visual PA (Left) - . 5762
Visual PA (Right) . . 5762
Visual PA Forward Power Detector 6ALS5
Visual PA Reflected Power Detector... 6ALS
Reflectometer Thyratron 2D21
1st Video Amplifier ... .. 6AG7
Inverter .. 6AG7
Linearity Corrector . 6AG7
2nd Video Amplifier....... 6AG7
3rd Video Amplifier ... 807
Modulator ... .. 6146
1st Sync Amplifier .. 6AG7
2nd Sync Amplifier-Sync Separator........... . 6UBA
Pulse Generator . 6UBA
Clipper . ..oon 6SN7-GT
1st Clamp Diode .. 6AL5
2nd Clamp Diode .. 6AL5
Voltage Reference Tubes (D-C Coupling)... 5651
Bias Regulator ... 082

Regulators (Modulator Screens)....
Regulators (Modulator Screens)
Voltage Reference Tubes (Bucking Bias)...
Voltage Reference Tubes (L.V. and H.V.
D-C Amplifier (High Voltage Regulator)........

High Voltage Regulators........._..... . 6AS7-G
D-C Amplifier (Low Voltage Regulator).. 6SL7-GT
Low Voltage Regulators. . ... 6AS7-GT
150 V Regulator oD3

Monitor Amplifier ...
Monitor Amplifier (Output) .. ...
1st Clamp Pulse Output. . . 6CLE
Bucking Bias ...
2nd Clamp Pulse Output .

AURAL SECTION

Reactance Tube Modulator R 6V6

FM Master Oscillator 6Vé

1st Avral Multiplier 5763
2nd Avural Multiplier 5763
3rd Aural Multiplier . 5763
Avral Output Amplifier. ... 5763
Vst MIX@T oo e 6AS6
2nd Mixer 6AS6
Difference Frequency Amplifier.... ... 6AQ5
1st Difference Frequency Divider 6AC7

2nd Difference Frequency Divider.
3rd Difference Frequency Divider.........
Crystal Oscillator-Reference Frequency...
1st Reference Frequency Divider ...
2nd Reference Frequency Divider
3rd Reference Frequency Divider
Cathode Follower-Frequency Detector Driver..... -
1st Aural Amplifier
2nd Auvral Amplifier
Avural PA Reflectometer. ... . ... ...
Avural PA o
COMMON POWER SUPPLY, ETC.

Voltage Regulator ... .. OD3
Off-Frequency Interlock Control.... . 2D
Bias Rectifier ... 5R4GY
Voltage Regulators (PA Bias Supply). oD3
Voltage Regulator (PA Bias Supply)... . OA3
D-C Amplifier (PA Bias Supply).... 6SH7

Bias Regulators (PA Bias Supply) ... 6AS7-G
Low Voltage Rectifiers...............
Modulator Rectifiers ...
Modulator Rectifier (Bias) [
High Voltage Rectifiers. ... 673

Qty. Function

1 D-C Amplifier {Low Voltage Regulator)
2  Voltage Reference Tubes (Low Voltage Regulator)..
13 Series Regulators {lLow Voltage Regulator). ...
12 Regulators (Carrier-Off Monitor)
+4  Amplifiers (Carrier-Off Monitor) ... ...

Mechanical Specifications

Dimensions:
Overall Length (front line cabinets only) 116"
Overall Height (front line cabinets only) 84"
Depth (front line cabinets only) 20"
Overall Depth ... ... - 78K,
Weight (approx.) ... e 4300 Ibs.
Finish Two-tone umber gray, polished stainless steel trim
Maximum Altitude! .. 7500 ft.

Ambient Temperature 45° C. max., 0° C. min.

Equipment Supplled
TT6AL TELEVISION TRANSMITTER (ES-19281)
Description

Stock No.
MI-27180-A
M1-27181
\M[-27182

&
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Controt Unit
2-KW Driver (Ch. 2-6)...
6-KW Power Amplifier Unit (Ch. 2-6).....

Set of Panels _..MI.27450
Rectifier Panel ... M1-27451
Resistor Panel ... ... MI-27452
Transformer—Filter Assembly

Transformers

Blower ...

Installation Material .
Wiring Material
Reflectometers .. .
Monitoring Unit ...
Monitoring Diode =
Harmonic Filter ...
Vestigial Sideband Filter
4.75 MC Low Pass Filter
Side Panels (End Shields)
Finish Touch-Up Kit
Miscellaneous Hardware Kit MI1-7474

Set of Frequency Determining Parts for Driver. .MI1-274822
Set of Frequency Determining Parts for Amplifier...... M1-274832
Crystal Unit (Visval) MI-274922
Set of Operating Tubes......................_.......,,..._...........:ES-27205
Transmission Line Coupling (50° Miter Elbow). . . MI-19112-18NF
Transmission Line (Ungassed, Straight).... ~-MI1-19112.8
Nameplate ..MI-28180 1
Line Corrector _. .MI1.274783
Low Voltage Regulator . .MI-27469
Tool Kit ... ...M1-27088

M1-27468
MI-27464

..M1-30541-G84
MI-7499-A

Set of Installation Drawings.. ..8924927-501
Installation Instructions 1B-30266
Instruction Book ... 18-36279
Transmissin Line (*Sales order must specify quantity
for installation requirements). ... ... MI-19113-8
Optional or Accessory Equipment
TTC-5A Control C le Equip t, with ster monitor

but less master monitor power supply ... ... MI1-27274-1
R-F Laad and Wattmeter. -

Complete Set of Spare Tubes
FCC Spare Set of Tubes. ... .. ... ... -

input and Monitoring Equipment, ered’Unwnred,.,,, . .ES-19237-G/E
50 Cycle Conversion Kit._........ M1-27486

Line Regulator (3 phase). .. . ... _MI-27473-A
Line Regulator Control Panel...... MI-27471
Rectifier Enclosure ............... ES-19279
Carrier-Off Monitor ... ... ... .. ES-27235
BW-58 Sideband Response Analyzer .....ES-34010-8
Plate Current Meter... .M1-21200-C1
WM-71A Distortion and Nonse Meter ................. MI-30071-A
TO-524-AD Oscilloscope . . .MI-26500-A
WA-28A Audio Oscillator... [ R MI-30028-A
Exciter Tuning Indicator ... . ... R ..M1-27487
BW-4B VHF Visual Demodulator ..... e ......M1-34057

+ Tubes for optional low Voltage Regulator and Carrier-Off Monitor
Equipment.

1 For operation at rated power and normal plate voltage.

2 Order to suit customer’s assigned channel.

3 Not supplied if Line Regulator, MI-27473-A is ordered.
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FEATURES

Air-cooled tubes—air-cooled transformers

Single-ended r-f circuits reduce number of
tubes and circuit components

Fewer r-f stages—no linear amplifiers em-
ployed

Only one broadbanded circuit to tune

Excellent video frequency response—better
than EIA requirements

Hum level —40 db insures satisfactory
operation on non-synchronous network
originations

Vestigial sideband characteristics deter-
mined by fixed-tuned, trouble-free, factory-
adjusted sideband filter

Grid modulation of final amplifier

Power rating provides the most economical
package in combination with standard an-
tennas for medium sized trade areas

All important circuits are metered
High-speed a-c and d-c overload protection

Reduced floor space—sliding doors require
no space for door swing
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DESCRIPTION

The TT-10AL Television Transmitter is designed for TV
stations with effective radiated power requirements rang-
ing from 10 to 100 kilowatts. It is an ideal equipment
for telecasting in monochrome or color. The 11-kw trans-
mitter works equally well with both RCA low or high-gain
type antennas. High power amplifiers may be added to
the TT-T0AL with minimum changes to convert it to a
25-kw transmitter.

To establish the vestigial sideband response required by
the FCC, a factory tuned, precision coaxial filter is em-
ployed. By utilizing an external filter, a simple broad-
band circuit without critical tuning adjustment can be used
in the transmitter. Adjacent channel interference and har-
monic radiations are well below FCC requirements.

The TT-10AL is a high-level modulated, air-cooled tele-
vision broadcast transmitter. The Type TT-10AL provides
a nominal power output of 11 kilowatts peak visual power
measured at the output of the sideband filter or filter-
plexer, and & kw aural power, in conformance with FCC
and EIA Standards. The TT-10AL is designed to operate
in any specified channel between channels 2 and 6.

The transmitter, except for two external plate power
transformers, is housed in six identical cubicles requiring
a floor area of only 43.3 square feet. These cabinets are
mounted adjacent to each other on rails which serve not
only as a common base frame but also as wire trenches.
Connecting trim strips give a unified appearance and
uniform styling to the complete assembly.

An outstanding feature is the sliding panel type door which
gives complete access to components and tubes from both
front and rear of each cabinet. In the closed position they
present a neat unified front appearance. This type of
door greatly adds to the compactness and convenience of
the equipment and effects great saving in required floor
space.

The components and circuitry of the aural and visual sec-
tions of the TT-10AL have been kept identical as far
as possible, allowing considerable savings on spare parts
and simplifying maintenance and operation. Built-in wiring
ducts and preformed cable harness eliminate many of the
time consuming details of installation. Essential tuning
controls are brought out to panel positions. Adequate
metering has been provided to eliminate “guesswork” in
servicing and routine tests.

Front view of the TT-10AL with sliding panel doors open. All tubes and other components are easily accessible through front and rear doors.

LY
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The r-f exciter and driver stages are straightforward nar-
row band Class C amplifiers which can be quickly and
accurately tuned by meter indications. An improved clamp
circuit is used in the visual modulator.

Provision is made for a-c modulator coupling and mid-
characteristic operation during tests with sine waves, square
waves, or video sweep signals.

All essential transmitter operating controls can be dupli-
cated at the console control panel. Key points of the sys-
tem have monitoring connections so that the operator at
the console may, by push button selection, monitor the
aural and visual signals at various points.

A completely air-cooled transmitter results from the use of
a VHF power tetrode tube, RCA type 6166, which is a
single ended tube of 11-kw plate power dissipation. This
tube is used in the output stage of both aural and visual
transmitters.

High level modulation is employed at the grid of the 6166
power amplifier stage and a vestigial sideband filter pro-
vides sideband attenuation in compliance with TV trans-

mission standards. This system provides the greatest pos-
sible simplicity in operation since the only transmitter
tuning adjustments which affect the frequency response
characteristic are in the final stage output circuit. The
filter gives positive assurance of correct spectrum response
at the antenna connection.

Circuit Features
The r-f visual exciter unit consists of a crystal oscillator

followed by two frequency multipliers and an amplifier.

TT-10AL Visual

Unit,

Exciter
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Crystal control is used to maintain frequency accuracy
to =1 kc in the visual transmitter. This order of stability
is of great importance when offset carrier operation is
employed. Stability is achieved through careful applica-
tion of temperature control to the crystal. The crystal is
operated in a low power crystal oscillator circuit from
which the output frequency 176 of the assigned fre-
quency of the TT-10AL

Power output and frequency range of the aural exciter
are nearly the same as for the visual exciter, hence the
succeeding amplifier stages are similar. The aural exciter
is phase modulated. The crystal oscillator and pulse
shaper are used to drive a linear sawtooth generator
at the crystal frequency. The sawtooth wave is applied
to the grid of the sawtooth modulator which is biased
so that conduction starts at about half amplitude of the
sawtooth, and the
The output of the sawtooth modulator is then a square

remaining portion is cut off level.

wave, the leading edge of which is controlled in phase

by the point on the sawtooth at which conduction starts.

The cathode bias of the sawtooth modulator is varied by
the audio voltage and the square wave output is differ-
entiated to form phase modulated pulses. The resulting
phase modulated signal, after an appropriate amount of
frequency multiplication through several stages, results in
an output at carrier frequency for channels 2-6.

The audio amplifier of the FM exciter has a built-in pre-
emphasis circuit. However the change of a single connec-
tion restores the exciter to a flat modulation response so
that pre-emphasis may be inserted elsewhere in the sys-
tem if desired.

Power tube line-up following the exciter unit includes three
stages: an amplifier stage operating as a straight-through
amplifier, a driver stage, and an associated damping
resistance load.

Block diagram of TT-10AL Visual Transmitter.
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Block diagram of TT-10AL Aural Yransmister.

The power amplifier tube is an RCA type 6166 especially
designed for VHF broad-band television transmission. Due
to the high power capability of this tube it was pos-
sible to build a single ended power amplifier stage and
take advantage of somewhat simpler construction. At the
same time the need for a balun was eliminated, since
the transmitter is single ended throughout.

The modulated power amplifier stage utilizes a “half
wave” grid circuit, making it possible to feed the mod-
ulating voltage to the grid at a point of low r-f potential
without placing a large capacitive load on the modulator.

Power output indication and SWR protection of the trans-
mitter is provided by externally mounted reflectometer
units. These units attach to the 3%-inch output transmis-
sion line from both aural and visual units and cre wired
to their respective transmitter control circuits. The high
voltage rectifier, which employs 3 RCA type 673 mercury
vapor rectifier tubes, incorporates individual arc back indi-
cation for each tube. Should arc back occur due to faulty
rectifier tube an indicator lamp associated with the offend-
ing tube will come on and remain lighted until the system
is reset.

TT-10AL Modulated 6166 Amplifier and Controls.
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Visuval and Aural Driver Stages for TT-10AL Transmitter.

The TT-10AL modulator is particularly designed for color
usage, with low differential phase and high sub-carrier
handling ability. The modulator unit includes a back-
porch clamp circuit which features a high degree of
stability even when operated with degraded input signals.
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ES-27234 Vestigial Sideband Filter.

The modulator accepts an input signal as low as 0.7 volt
peak-to-peak and is designed to give maximum output
signal level of approximately 425 volts, peak-to-peak.

This output signal is attained through the use of three video
amplifiers. The first and second video amplifiers employ
6CL6 tubes, and the third video amplifier two 807 tubes
connected in parallel. These video stages provide a gain
of approximately 600. The modulator stage consists of
seven 6146 tubes. Its mode of operation is somewhat novel.
It is direct coupled and has a gain of unity. The output stage
provides isolation between the relatively high impedance
of the third video amplifier and the variable impedance of
the r-f amplifier grid network.

11 KW Sideband Filter

The ES-27234 Vestigial Sideband Filter is furnished com-
pletely assembled and adjusted for any of the low band
VHF television channels. The filter is an integral unit de-
signed for floor, ceiling, or wall mounting near the visual
transmitter so that the input transmission line is as short as
possible. The purpose of the filter is to attenuate the lower
sideband output of a double sideband visual transmitter
in conformance with FCC regulations. In order to minimize
reflections on the transmission line between the visual
transmitter and the filter, the visual input of the filter is
designed to have a constant input impedance over the
band of frequencies produced by the visual transmitter
including the reject band. The filter sections consist of
lengths of coaxial line (resonant cavities), which are ad-
justable for tuning purposes. As the filter is pretuned at
the factory to the channel stamped on the nameplate, no

operating adjustments are necessary.

SIDEBAND FILTER

SPECIFICATIONS

Frequency 54-88 mcs

Maximum Power (5000 ft.

elevation)

Input and Output Impedance.. 50 51.5 ohms,
318" coaxial line

Less than 1.1

Ambient Temperature

Overall Dimensions ..

L s e —— 300 !bs. max.
Mounting' . Ba...ce.pies..ooandhd: Wall or ceiling
(o TG00 = S S ¢ 127
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Performance Specifications

Type of Emission..............._...
Frequency Range ... .. .

Rated Pawer Output. ...
Minimum Power Output... .
R-F Output Impedance.......

Input Impedance

Input Level

Amplitude vs. Frequency
Response

Upper Sideband Response:3
+1, —1.5 db at carrier
—+1, —1 5 db at carrier
+1, —1.5 db at carrier
-+1, —1.5 db at carrier
+1, —1.5 db at carrier
-+1, —3.0 db at carrier

—20 db max. at carrier

Lower Sideband Response:*
+1, —1.5 db at carrier
—20 db max. at carrier
—42 db max. at carrier

Variation in Freq. Response
with Brightness® ... ..

Carrier Frequency Stability6 ..

Modulation Capability

Audio Frequency Distortion ...

FM Noise, Below +25 kc
Swing

AM Noise, rms...................

Avural
A5

Chan. 2 thru 6
11 kw!
2.5 kw!

. 50 51.5 ohms

75 ohms

. 0.7 volt peak to

peak min.

+0.5 mc
+1.25 mc
+2.0 mc
+3.0 mc
+3.58 mc
+4.18 mc
+4.75 mc

—0.5 mc
—1.25 mc
—3.58 mc
+2.0 db

+1 ke

12.5 +2.5% (ref-
erence white)

40 db below
100% mod.

SPECIFICATIONS

Visual

F3

Chan. 2 thru 6
6 kw?

1.5 kw2

50 51.5 ohms
600/150 ohms

410 %2 dbm

Uniform +1 db
from 50 to
15,000 cycles

+1 kc?
+50 kc

1.5% max.
50-100 cy.

1.0% max.
100-7500 cy.

1.5% max.
7500-15,000 cy.

60 db
50 db below

carrier

1 Measured at the output of the sideband filter or filterplexer.

2 Measured at the input to the diplexer or filterplexer.

“ With respect to the response at 200 ke, as measured by the BW-5B
Sideband Response Analyzer at transmitter mid-characteristic. 4.75 mc
attenuation requires use of MI-27132 LP filter in the video input

circuit.

4 With respect to the response at 200 kc at transmitter mid-char-

acteristic.

% Maximum variation with respect to the response at mid-characteristic
measured with the BW-5B Sideband Response Analyzer at brightress
levels of 22.5% and 67.5% of sync peak, using approximately 20%

(peak to peak) modulation.

8 Maximum variation for a period of 30 days without circuit adjustment.

7 Maximum variation with respect to the standard 4.5 mc separation
between aural and visual carriers.

8 Maximum departure fram the theoretical when reproducing saturated
primary colors and their complements at 75% amplitude. A properly
terminated TA-9 Stabilizing Amplifier is required in the video input
circuit.

POWER INPUT (Kw)
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PEAK POWER OUTPUT

Avral Visual

Amplitude Variation Over One

Regulation of Output.............

Burst vs. Subcarrier Phase8 ..

Picture Frame

Less than 5% of
the peak of
sync level

=+7 degrees max.

Subcarrier Phase vs. Brightness® +7 degrees max.

Subcarrier AmplitudeS.._.... .
Linearity (Differential Gain)10.

Envelope Delay vs. Frequency!!

+15% max.
1.5 ¢b mex.

.08 usec. from 0.2 to 2.1 mc
.04 usec. at 3.58 mc
+.08 usec. at 4.18 mc

Harmonic Attenuation, ratio of

any single harmonic to

peak visual fundamental.... At least 60 db At least 60 db

Electrical Specifications

Power Line Requirements:

9

Transmitter:

Line ... 230/208 volts, 3 phase, 50/60 cycles
Slow Line Variations ... +5% max.
Rapid Line Variations ... ... ... +3% max.

Regulation ... ... ... 3% max.
Power Consumption ... ... .. See curve
Power Factor (Gpprox.)........................................... 90%

Crystal Heaters:

115 volts, single phase, 50/60 cycles

Power Consumption ... . 61 watts

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. This is equivalent to
5% (peak to peak) modulation as indicated by a conventional diode
demodulator. In addition, the total differential phase between any
two levels shall not exceed 10 degrees.

Maximum variation in the amplitude of a 3.58 mc sine wave mod-
ulating 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 mc signal when the brightness is at
pedestal level. This is equivalent to 5% (peak to peak) modulation
as indicated by a conventional diode demodulator connected after
the VSBF. A praperly terminated TA-9 Stabilizing Amplifier is re-
quired in the video input circuit.

Maximum departure from standard curve. The tolerances vary linear-
ly between 2.1 ard 3.58 mc and between 3.58 mc and 4.18 mc.
To meet the specification a properly terminated phase correction
network, ES-34034-B is required in the video input circuit af the
transmitter.




SPECIFICATIONS (Continued)

Tube Complements
VISUAL SECTION

Qty. . Function Type
1 Crystal Oscillator .. ... 6V6-GT
1 Tripler ... ... 6V6-GT
1 Doubler 6V6-GT
1 Amplifier ... . 6146
1 IPA—Tripler ... 4-65A
1 Driver . . 4-1000A
1 Modulated Amplifier ... . 6166
1 1st Video Amplifier .. .. 6CL6
1 2nd Video Amplifier 6CL6
2 3rd Video Amplifier. . ... ... 807
1 D-C Off Set [ 5651
7 Modulator 6146
1 Video Monitor . .. 6CL6
1 Sync Separator 6U8
1 Sync Amplifier 6CL6
1 Clipper-Pulse Former ... . 6U8
1 Phase Splitter ... 6CL6
1 Clamp Diode ... . ... 6ALS
4 Voltage Regulator .. ... .. 6AS7-G
4 Voltage Regulator .. .. 6146
2 Regulator Control Amp 6SL7-GT
3 Voltage Regulator ... . .. . OA2
10 Voltage Regulator ! 082
4 Voltage Regulator ... ... ... ocC3
2 Voltage Regulator .. S oD3
3  Rectifier 673
4 Rectifier .. 8008
2 Rectifier ... - 866-A
3 Rectifier S — 5R4-GY
2 Reflectometer ... ... e 6ALS
1 Reflectometer ... . .. 2021

AURAL SECTION
1 Crystal Oscillator . 12A77

Pulse Shaper .. 12AT7

1 Sawtooth Generator ... ... 12AT7
1 Sawtooth Modulator ... . 12A77
1 Quadrupler ... 6AUS
1 Amplifier . 6AUS
1 Doubler ... . 6AU6
1 Doubler . 6AU6
1 Tripler 6AU6

*1  Tripler or Two Doublers. .. 12A77
1 TRPler e 5763
1 Amplifier ... ... 6146
1 Avudio Amplifier .. 12AX7
1 Audio Amplifier ... 12AU7
1 IPA 4-65A
1 Driver . . 4-1000A
1 Power Amplifier 6166
1 Voltage Regulator . ... OA2
1 Voltage Regulator OB2
3 High Voltage Rectifier.................... 673
4 Rectifier ... 8008
2 Rectifier 5R4-GY
2 Reflectometer 6ALS
1 Reflectometer 2021

* This tube is used as a tripler for channels 2-4. For channel 5-6 it is
used as two doublers.

Mechanical Specifications

Dimensions:
Overall Length 195"
Overall Height .. 84"
Overall Depth ... e 323{‘“‘
Weight (approx.)....... 6000 lbs.
[T TT PO —— Two tone umber gray with polished stainless steel
trim and fittings
Maximum Altitudel 7500 ft.

Ambient Temperature..... .45°C max., 10°C min.

Equipment Supplied

TT-10AL TRANSMITTER ES-19231

Qty. Description Stock No.
1 R-F Aural Amplifier. ... .. MI1-19320

1 R-F Visval Amplifier and Modulator ... ... . MI-19325-C
1 Avural Driver Chain MI-19321

1 Visval Driver Chain_ ... MI-19324

1  Aural Control Unit ‘M1-19322

1 Visval Control Unit ... MI-10323-A
2 Transformers ... . MI-19329-B
2 Blower Units R MI-19346

2 Motor Starters MI-19335

1 Set of End Shields (2 per set) MI-28061

2 Monitoring Units __MI-19087

1 Monitoring Diode ... MI-19051-B
1 Set of Installation Material ... ... MI-19337

1 Set of Wiring Material ... MI-19336

1 Finish Touch-Up Kit MI-7499-A
2 Type TMV-129-G Avral Crystal Units (1 spare)...... MI-19450-A2
2 Type TMV-129.P Visval Crystal Units (1 spare)....... M1-19400-142
1 Set of Operating Tubes ES-19233-8
1 Vestigial Sideband Filter........._ ... MI-272342
*

Transmission Line (*Sales order to specify

quantity to suit installation requirements).... Mi1-19113-B

2 Harmonic Filters ... MI-273172
1 Low Pass Video Filter. ... MI-27132
1 Miscellaneous Hardware Kit MI.7474
1 Nameplate MI-28180-1
2 Installation Instruction Books and Color

Supplements . 1B-36119/

1B-36119-CS

2 Instruction Books and Color Supplements..... ... 18-36101/

1B-36101-CS

Optional or Accessory Equipment
TTC-5A Console with Master Monitor, but less Master

Monitor Power Supply ....ES-27274-3
R-F Load and Wattmeter MI-19199-L
Color Input and Monitoring Equipment Wired/Unwired_...ES-19237-E/G

Diplexer MI-193912
50 Cycle Conversion Kit MI-19339

Set of Complete Spare Tubes ES-19233.B
Set of FCC Spare Tubes ES-19234-8
BW.5B Sideband Response Analyzer ES-34010-8

MI-19326
MI1-27117

FM Exciter Modulator and Power Supply.
Tube Kit for Exciter and Power Supply
Voltage Regulator EM-6245Y
Carrier-Off Monitor ... ES-27235
WM-71A Distortion and Noise Meter..........._..._......._. MI-30071-A

WA-28A Audio Osciliator MI-30028-A
TO-524-AD Oscilloscope MI-26500-A
BW-4B Visval Demodulator ES-34048

1 For operation at rated power and normal plate voltage.
2 Order to suit customer’s assigned frequency.




FEATURES

Intercarrier frequency control automatically
maintains carrier separation within =500
cycles

DC filament supply—AM hum on visual car-
rier now better than 45 db below 100%
modulation

Space saving cabinet design—up to 40%
saving over previous 10 kw transmitter
space requirements

Extensive metering and overload circuits
afford complete supervisory control of
operation

Compatability with power amplifiers makes
power increase easier than ever

Lower tube costs—same proven tube types
used in aural and visuval circuits

Designed for color — built-in linearity
correction circuits

Remote operation—Tuning motors and re-
mote metering facilities are built-in features
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DESCRIPTION

The RCA Type TT-11AH VHF Television Transmitter is a
newly designed medium-power television transmitter for
channels 7 to 13. It will, in combination with RCA antennas,
provide ERP ranging from 2 KW to 18 KW for effective
coverage of large urban areas. The TT-11AH provides an
excellent low cost standby transmitter for existing high
power stations.

A medium power station with plans for future expansion
will find the TT-11AH an excellent choice since the trans-
mitter may later be complemented with an RCA TT-25BH
amplifier for reaching high power status with a minimum
of expense and conversion.

The transmitter operates from a 208-230 volt, 3-phase,
60-cycle power source, and the heaters from a single-
phase, 117-volt, 60 cycle line. Operation from a 50-cycle
source can be provided with slight modification,

[ESS—

The Type TT-11TAH VHF Television Transmitter is designed
to conform with all FCC and EIA standards. It will pro-
vide a nominal power output of 11 kilowatts peak visual
power measured at the output of the sideband filter or
filterplexer and 6 KW aural power.

The 11-KW transmitter has been completely restyled to
afford a compact unit requiring a minmum of floor space
in the transmitting station. All critical circuits such as the
modulator and the exciter are completely adjusted from
the front of the transmitter, while one interlocked door
affords access to all other parts of the transmitter and its
component parts. Unitized construction of transmitter allows
the broadcaster utmost latitude in arrangement layout.
A typical installation is shown, but numerous variations
will suggest themselves to the station engineer.
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the TT-11AH Transmitter. The recti-

NPUT 8 MONITORING
EQUIPMENT RACKS

fier enclosure is shown placed im-
mediately behind the front line of
cabinets; however, it may be placed
in other convenient locations to
meet specific building requirements,




Visval rf driver unit on the left and avral r-f
driver unit on the right emphasize complete ac-
cessibility and straightforward unitized construc-
tion of the TT-11AH Transmitter.

The TT-11AH’s circuits employ the latest
design features and represent economy
in operation. Highlighted features include
air-cooled tubes such as the 6166, fa-
mous for long life and reliability; single
ended r-f circuits which greatly reduce
number of necessary tubes and circuit
built-in
motors for operating power output con-
trols, and shunts for external metering

components; control  relays,

circuits; complete overload protection
with indicating lights grouped for quick
location of faulty circuits, and linearity
correction circuits. Thermostaticaily con-
trolled heaters for the rectifier tubes permit operation of
the transmitter in ambient temperatures as low as 0° C.
Inter-carrier frequency control accurately maintains fre-
quency separation between aural and visual carriers
necessary for color transmission.

Remote control as well as local operation is an added
feature of the new RCA transmitter. If and when the FCC
authorizes remote control for television transmitters, the
TT-1TAH can, with the addition of suitable terminal equip-
ment, be operated from a remote location over a single
telephone line. All the necessary operating functions such
as starting and stopping the transmitter, resetting over-
loads, switching in the spare crystal oscillator or spare
exciter, metering all power circuits and reflectometers, con-
trolling power output (including black level, video gain,
and excitation) can be performed at the remote location.
Even when the transmitter is not remotely controlled, these
built-in features make it very easy to obtain fingertip
control of the transmitter from a single local position such
as the RCA TTC-5A Transmitter Console.

The type of enclosure employed for the TT-11AH is unusual
and provides a maximum of flexibility in selecting a suit-
able floor plan in a minimum space. The complete trans-
mitter is housed in what is equivalent to a single cabinet
with only one access door. However, it can be broken down
for shipping into racks and panels of varying size for easy
handling.” All r-f and control circuits are located at the
front of the enclosure, thus allowing all essential adjust-
ments to be made with the power on. The rectifier tubes
are mounted on the rear wall and the heavy power com-
ponents are mounted on the floor. The rear panel of the
transmitter housing has no access door so that this side

can be mounted directly against a building wall. Where
space is limited, the right side of the enclosure can also
be mounted against the building wall provided an opening
for the air intake is made in the wall adjacent to the filter.

The control unit is located at the left front corner of the
transmitter in a separate cabinet with status lights grouped
on a panel above the door. The auxiliary switches, break-
ers, overload and auxiliary relays, etc. are located behind
a non-interlocked door. Overload indicating lights for all
the circuits of the transmitter are grouped on a single
strip so that they can be seen through the window in
the door.

To the right of the control unit is the low power (2 KW)
rack. It contains both the aural and visual drivers as well
as the exciter and modulator units and is essentially the
same as the video and r-f circuits of the complete
TT-2BH 2 KW VHF Transmitter. The modulator and exciter
units are located at the bottom of the rack behind dutch
doors. They are hinged at the bottom so that both the
front and rear of these units are accessible for servicing
from the front of the transmitter.

The third cabinet contains both the aural and visual ampli-
fier units. In the right-hand rack is located the PA regu-
lated bias supply for the visual amplifier, terminal boards,
DC filament voltage controls and other auxiliary controls.
Space is reserved in this rack for a spare exciter. In both
the driver and the power amplifier units the tuning controls
for the high level stages are located just above the doors.
These include all the tuning controls required for broad-
banding the visual r-f circuits. The tuning controls are oper-
ated by cranks which are removable to prevent accidental
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Transmitter exciter unit (left), and modulator unit (right) are mounted
on hinged chassis which tilt forward for ease of servicing.

misadjustment of the circuits during operation. An easily
read counter dial enables accurate logging of all the cir-
cuits. Also located on the panel above the doors are all
the operating controls such as the transmitter start switch,
plate switch, power operating controls, reflectometer
switches and metering switches.

All important meters of the TT-11AH are mounted in sloping
panels at the top of the racks. Built-in lights in the bottom
of the meter panels provide excellent illumination for the
meters even while the room illumination is lowered for easy
monitoring of the picture signal.

A single access door on the left side of the transmitter pro-
vides access to the rear of the control racks and r-f racks
as well as the rectifier mounted on the rear wall of the
enclosure. These rectifiers have thermostatically controlled
heaters for the rectifier tubes which permit operation of the
transmitter in ambient temperatures as low as 0° C. All
heavy units such as the plate transformers and large re-
actors are mounted on a base plate on the floor. This
makes them easily accessible for servicing.

Since all operating controls and important adjustments are
brought out to the front of the transmitter, it should not be
necessary to enter the enclosure while power is on. Every
precaution has been taken to insure the operator’s safety
when it is necessary to enter the enclosure for routine

maintenance and service. In addition to the conventional
plate interlock and high voltage grounding switches, the
high voltage plate transformer disconnect switch is fitted
with a long handle which extends across the door opening.
This makes it difficult to enter the enclosure without opening
the primary of the high voltage transformer.

Compactness and Accessibility

The compactness of the TT-11AH Transmitter is indicated
in the typical floor plan. A reduction of required floor
area of as much as 40 percent under previous 10-kw
transmitter installations may be realized. This is made
possible by the use of the common power supplies, the
new-style walk-in cabinetry and the use of uncased power-
supply transformers. Cases are not required on the trans-
formers since they are located inside an enclosure with
an interlocked door.

It might be expected that accessibility has been sacrificed
to obtain such a savings in floor area; however, accessi-
bility has been greatly improved over many previous
transmitter designs. A wide aisle is provided inside the
enclosure between the front-line racks and the power sup-
ply components to the rear. All components are readily
accessible from this aisle. Furthermore, the modulator and
exciter chassis can be filted out from the front of the
transmitter for ease of servicing.

The rectifier enclosure can be separated from the front-line
cabinets and placed in an adjoining room or in a base-
ment, if desired. This feature makes the TT-11TAH Trans-
mitter readily adaptable to existing buildings where there
is no single room large enough to accommodate a com-
plete transmitter of this power level. In such a case, all
meters, operating controls, and tubes, except rectifier tubes
are located in the operating room.

Circuit Description

The visual and aural exciter circuits of the TT-11AH are
mounted on a single chassis. Two separate crystal oscil-
lators are employed. This allows switching from a remote
point by a relay in a d-c circuit. No relays are then
necessary in the r-f circuit. A special 5763 buffer amplifier
allows the crystal oscillators to be operated at a low level.
This reduces internal heating of the crystal and allows the
oscillator frequency to stabilize very quickly after the plate
power is applied. The buffer stage is followed by a tripler,
two doublers, and an amplifier, all using 5763 tubes. The
output power of the exciter is approximately 5 watts at V3
the carrier frequency. The aural chain starts with a 6V6
master oscillator frequency modulated by two 6V6 re-
actance tubes. The multipliers and amplifiers which fol-
low the master oscillator are identical to those used in the
visual side. A unique feature of this exciter is the fre-
quency control circuit for the aural master oscillator. This
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circuit is designed to accurately maintain the difference

between the aural and visual carrier frequencies. This is
accomplished by feeding a small amount of the energy
from the aural and visual triplers to a 6AS5 mixer
tube. When the aural oscillator is on frequency the out-
put of this mixer will be 1/12 of the difference between
the aural and visual carrier or 375 kc. This 375 kc signal
combines with the output of a 616 crystal oscillator in a
second mixer. The sum of these two frequencies is ampli-
fied and fed to a chain of three dividers with a total
division of 100. This amount of division is necessary in
order to reduce the swing at the frequency detector to a
point where the carrier will not drop out under any con-
ditions of modulation of the aural transmitter. A crystal
controlled reference frequency is also fed to the frequency
detector. By making the 6J6 crystal oscillator function both
as a heterodyne oscillator and as a frequency reference
source, considerable improvement in frequency control ac-
curacy is obtained. Three dividers with a total division of
80 are also employed in the reference frequency circuit.
The frequency detector is essentially a balanced modu-
lator with a d-c component in the output which will change

polarity depending upon whether the signal frequency is

above or below the reference frequency. This d-c voltage
is fed back to one of the reactance tubes for the master
oscillator in such a way as to correct the frequency of
the master oscillator. A frequency interlock circuit con-
nected to the output of another frequency detector will
prevent the application of plate power to the power
amplifiers until the frequency control circuit is locked in

R-F Circuits

The r-f circuits employ a chain of ampilifiers. In the visual
chain a 7034 tripler driver drives a 7034 amplifier which
in turn drives a type 6076 grid modulated stage. This is
followed by a single type 6166 class “B” linear amplifier.

In the aural chain the exciter output is fed to a type 7034
tripler stage. This stage is followed by a type 6076 class
“C" amplifier which then drives a type 6166 also operating
class “C.”

Plate voltage for the 6166 tubes is furnished from a high
voltage supply employing six type 673 mercury vapor
rectifiers. This same rectifier supplies plate voltage for the
two type 6076 tubes. A voltage supply using four 8008
tubes supplies plate voltage for the type 7034 tubes. Regu-
lated supplies are used for screen and bias voltages.

Simplified block diagram of the TT-11AH Television Transmitter,

VIDEO VISUAL PA BIAS MONITOR! NG
—a{ MODULATOR REF R SUPPLY UNIT
INPUT g LEGCATS;"ETE 2-6ASTGS rOA3 2-6ALS"s
1-6SH7 ~_1-0D3 - 2D2!
-85
VISUAL STVISUAL VISUAL MOD VISUAL VIEWIAL @y ~ei
~e4 TRIPLER AMPLIFIER AMPLIFIER PA TO VSBF
7034 4 6166 OR HARMONIC
fo { =2 FILTER
+1504700 -50 | +1600 +700 +2900 +800 +5800
0TO+250 REG
AUDIO AURAL & MO?\S;?$1 NG MON!TORING
gl VISUAL
[ 2- 6ALS s DIODE
INPUT | EXCITER - 2D21 6ALS
+250 0TO+ 700 +eoo
-50 [ +1600 -50 | +2900 l +5800
AURAL 12T AURAL AURAL AURAL OUTPUT
TRIPLER AMPLIFIER PA TO DIPLEXER OR
7034 6076 6166 HARMONIC FILTER
AURAL
ECOmRIoes0 REFLECTOMETER
+700 g &un e o
OT0v7OO ﬂso REG +8 +i600" P 0 “.’ 8 8 42900 +5800
LOW VOLTAGE LOW VOLTAGE MODULATOR & HIGH VOLTAGE
REGULATOR BIAS SUPPLY
3- 6ASTG’s SUPPLY Ao SUPPLY
2-5651 75 s p ‘ ¢
|- 6SL7 e |- SR4GY 6-673's
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Control Equipment

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 provided. Each in-
corporates both thermal and magnetic trips. The high
voltage rectifier and each power amplifier tube including
the 7034 stages are protected by instantaneous over-
loads which automatically recycle twice. If the fault con-
tinues on the third try the overload circuit will remain
tripped until reset. Overload indicator lights are provided
for each circuit. These lights have a separate reset and will
remain on aftzr the first overload thus providing a record
of the circuit giving trouble even though it may be inter-
mittent. A three phase line regulator which automatically
regulates the line input to the entire transmitter is sup-
plied as standard equipment.

Visval Modulator

The modulator of the transmitter is designed to take a
standard 0.7 volt video signal and amplify it sufficiently so
that it can grid modulate the 6076 stage. This requires
about 220 volts peak-to-peak from the modulator. The first
stage of the modulator is a conventional shunt-series
peaked video amplifier. This is followed by an inverter
stage and a linearity corrector stage each of which has
a gain of approximately one. The linearity corrector is
designed to pre-distort the signal to compensate for the
non-linearity which occurs in a grid modulated stage, and
takes the form of four diodes connected in the cathode
circuit of that stage. The bias voltage on each diode is
separately adjustable and the diode can be mode to start
conducting at any brightness level. The grid of this stage
is clamped in order to insure the same correction to the
linearity characteristic regardless of the average bright-
ness of the picture signal.

The linearity corrector is followed by a second video am-
plifier using a 6AG7 tube and by a third video amplifier
consisting of two 807 tubes. The grids of the third video
amplifier are also clamped and from this point on the
circuit is d-c coupled. The output stage is a shunt regu-
lated cathode follower. It consists of two 6146 tubes con-
nected in a circuit similar to a conventional cathode
fcllower stage. The cathode resistor has been replaced by
three 6146 tubes operating in parallel. The grids of these
three tubes are fed with a signal of opposite polarity from
the plate load of the two cathode follower tubes. This
essentially makes the circuit a feed-back amplifier of high
efficiency capable of delivering modulation at a high level
to a large capacity load.

The output stage is followed by a bucking bias supply
consisting of one 6BL7-GT and three OA2 tubes. This
serves to transfer the signal from the positive voltage
present in the output of the modulator stage to the nega-
tive voltage required to modulate the 6076 tube without
losing the d-c component. Back porch clamping is em-
ployed. A carefully designed sync separator and clipper
circuit provides reliable clamping even with greatly de-
graded input signal.

A two stage monitor amplifier is employed. It can be seen
from the block diagram that this monitor amplifier can be
switched to many parts of the circuit, greatly aiding in
making adjustments and in servicing. Plate power for all
the stages in the modulator is obtained from two elec-
tronic regulators. One supplies approximately 250 volts
and the other approximately 475 volts. Although the recti-
fier itself is remotely located on the rear wall of the trans-
mitter enclosure the regulators are mounted on the same
chassis as the video circuit in the modulator. This greatly
reduces the possibility of unwanted video resonances.

Proved R-F Circuits

The tube line-up of the TT-11AH Transmitter is indicated
in the block diagram shown. The TT-2BH, with reduced
voltages on the r-f stages, is used as a driver for the type
6166 output stages. Since the driving power required is
only approximately 600 watts aural and 1-kw peak visual,
the TT-2BH voltages were reduced to permit combining of
its power supplies with those of the power amplifiers.

The aural and visual power amplifier stages each utilize
a Type 6166 Tube opercting grounded-grid and grounded-
screen. This type of operation with the 6166 tube not only
gives high stability and long life, as has been proven
in the TT-50AH Transmitter, but alse permits simplification
of the circuit design since the screen and control grids can
be bypassed directly to a common ground plane. The in-
put and output circuits can then be constructed on opposite
sides of the ground plane. By wusing rectangular cavities
so that one side can be removed, all parts of the cavity-

are made readily accessible.

No Neutralization Adjustment

The power amplifiers are effectively neutralized over the
entire band and require no neutralizing adjustment. The
simplified circuitry makes the amplifiers very easy to tune
to any high-band channel, and the quality of either color
or monochrome picture reproduction is excellent. The pic-
ture quality is further enhanced by the use of d-c on the
power amplifier filaments to reduce the AM hum to a level

where it is not noticeable in a color picture.
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Special Protective Circuits
Included as part of the TT-1TAH are two MI-19088 Moni-

toring Units for use in the output transmission line of
the visual and aural amplifiers. The transmission line
probes are installed so as to give an indication of the
amount of forward or reflected 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% for rated power. The standing-
wave ratio is read directly on a specially calibrated scale.
In the monitoring unit a type 2D21 thyratron tube oper-
ates in conjunction with a relay to remove the high voltage
plate power from the complete transmitter when the SWR
exceeds a predetermined value as would be the case if an
arc occurred in the transmission line or antenna system.
A carrier-off monitor, ES-27235, is available as optional
equipment. It acts in conjunction with the reflectometer
units and is particularly useful for remote control. This unit
will remove the plate voltage from all the r-f stages if the
output level drops below a predetermined value, such as
would be the case if an r-f arc occurred in any of the r-f
stages. Sometimes such an arc does not change the plate
current sufficiently to trip the d-c overload relays.

Harmonic Filter

Harmonic filters are supplied for insertion in the output
transmission line. When operated in conjunction with the
TT-11AH Transmitter these filters are designed to attenuate
all harmonics to a value at least 60 db below the peak
carrier level. Electrically, each filter consists of an M-derived
half-T section, several low pass filter sections, and a con-
stant-K half-T section. The M-derived section provides rapid
cut-off in the second harmonic region and a termination
impedance of 51.5 ohms at one end of the filter. Attenua-
tion of the harmonics is accomplished by a low pass filter
section, while the constant-K section serves to give termina-
tion impedance of 51.5 ohms at the other end of the unit.
A low pass filter is provided for insertion in the video input
circuit. This filter attenuates all video frequencies above
4.75 megacycles by at least 20 db. An all-pass phase
equalizer is also included as part of the low pass filter.
This equalizer corrects the phase distortion which is intro-
duced as a result of the sharp cut-off.

Sideband Filter

A vestigial sideband filter, is furnished completely assem-
bled and adjusted for any one of the high band VHF
television channels. This filter is an integral unit designed
for floor, ceiling, or wall mounting near the visual trans-
mitter so that the input transmission line is as short as
possible. It also can be mounted to the top of the trans-
mitter enclosure. The purpose of the filter is to attenuate
the lower sideband output of a double sideband visual
transmitter in conformance with the FCC regulations. In

order to minimize reflections on the transmission line be-

tween the visual transmitter and the filter, the visual input
of the filter is designed to have a constant input impedance
over the band of frequencies produced by the visual trans-
mitter including the reject band. The filter sections consists
of lengths of coaxial line (resonant cavities), which are
adjustable for tuning purposes. As the filter is pre-tuned
at the factory to the desired channel, no operating adijust-
ments are necessary.

SPECIFICATIONS
Performance Specifications
Visual Avural
Type of Emissi A5 F3
Frequency Ronge...................._... Ch.7-13 Ch. 713
Rated Power Output.... . 11 Kwl 6 Kw2
Minimum Power Output. . 2Kwl 1 Kw?

R-F Output Impedance..

50/51.5 Ohms

50/51.5 Ohms

Input Impdeance ... . 75 Ohms 600/150 Ohms
Input Level .. ... ... 0.7 V. peak to
peak min. +10 =2 dbm

Amplitude vs. Frequency
Response ...................... Uniform =1 db
from 50 to
15,000 cycles
Upper Sideband Response:3
+1, —1.5 db ot carrier plus 0.5 mc.
+1, —1.5 db ot carrier plus 1.25 mc.
+1, —1.5 db at carrier plus 2.0 mc.
+1, —1.5 db at carrier plus 3.0 mc.
+1, —1.5 db at carrier plus 3.58 mc,
“+1, —3.0 db at carrier plus 4.18 mc.
—20 db max. at carrier plus 4.75 mc.
Lower Sideband Response:t
“+1, —1.5 db at carrier minus 0.5 mc.
—20 db max. at carrier minus 1.25 mc.
—42 db max. at carrier minus 3.58 mc.

=+ Variation in Frequency Re-

sponse with Brightness®.... *=1.5 db
Carrier Frequency Stability®...... 1 ke +500 cps?
Modulation Capability ................ 12.5 +£2.5% (ref- *50 ke

erence white)
1.5% max.
50-100 cy.
1.0% max.
100-7500 cy.
1.5% max.
7500-15,000 cy.

Avudio Frequency Distortion........

FM Noise, below *+25 ke

Swing 60 db
AM Noise, r.m.s....cocooeiieeecnnnn... 45 db below 50 db below
100% mod. carrier

1 Measured at the output of the sideband filter or filterplexer.

2 Measured at the input to the diplexer or filterplexer.

3 With respect to the response at 200 ke, as measured by the BW-5B
Sideband Response Analyzer ot transmitter mid-characteristic. 4.75 mc
attenuation requires use of MI-27132 LP filter in the video input
circuit.

* With respect to the response at 200 kc at transmitter mid-charac-
teristic.

% Maximum variation with respect to the response at mid-characteristic
measured with the BW-5B Sideband Response Analyzer at brightness
levels of 22.5% and 67.5% of sync peak, using approximately 20%
(peak to peak) modulation.

6 Maximum variation for a period of 30 days without circuit adjustment.

T Maximum variction with respect to the standard 4.5 mc separation
between aural and visual carriers.
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SPECIFICATIONS (Continued)

Visual Avral
Amplitude Variation Over One
Picture Frame .................. Less than 5% of

the peak of sync

leve!
Regulation of Output............. 7% max.
Burst vs. Subcarrier Phase®.... 5 degrees mox.
Subcarrier Phase vs. Brightness? =7 degrees mox.
Subcarrier Amplitude8 ... . . +10% mox.

Linearity (Differential Gain)0.. 1.5 db max.
Envelope Delay vs. Frequencyll .08 usec. from 0.2 to 2.1 mc.
=+.04 psec. at 3.58 mc.
—+.08 usec. at 4.18 mc.
Harmonic Attenuation, ratio of
any single harmonic ta
peak visual fundamental.. At least 60 db At least 60 db

Electrical Specifications

Power Line Requirements:
Transmitter:

Line 208/230 volts, 3 phase, 50/60 cycles
Slow Line Variations............................ +5% max.
Rapid Line Variations................ s ... +3% max.
Regulation ... 3% max
Power Consumption_ ... .42 KW (Black Pix)
38 KW (Ave. Pix)
Power Factor (approx.) - . e — 90%
Crystal Heaters:

LiNe.ceeeeeceeeeceeeeeeeeeaeeee e ee s 117 volts, single phase, 50/60 cycles
Power Consumption . 28 watts

Tube Complement

Exciter Unit:
3—6V6 6—6AC7 2—6AKS5
95763 1—6J6 1—-0D3
3—6AS6 1—12AT7 1—2D21
1—6AQ5

Modulator Unit:
6—6AG7 2—6ALS5 5—0A2
2—807 2—6UBA 2—6SL7-GT
5-6146 2—6CL6 4—6AS7-G
1—6BL7-GT 85651 1--0D3
1—6SN7-GT 3—0B2 1—6AC7

IPA & Power Amplifier:
37034 2—6076 2—6166

Rectifier Panel:
2—866-A 1—5R4-GY 6-673

Reflectometers:
2—6AL5

Resistor Panel:
4—-8008

Bias Supply:
1—-5R4-GY 1—0A3 2—6AS7-G
2—0D3 1—6SH7

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

9 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. This is equivalent to
5% (peak to peak) modulation as indicated by a conventional
diode demodulator. In addition, the total differential phase between
any two levels shall not exceed 10°.

10 Maximum variation in the amplitude of a 3.58 mc sine wave modu-

lating 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 mc signal when the brightness is ot

pedestal level. This is equivalent to 5% (peak to peak) modulation
as indicated by o conventional diode demodulator connected after
the VSBF.

Maximum departure from standard curve. The tolerances vary line-

arly between 2.1 and 3.58 mc and between 3.58 mc and 4.18 mc.

To meet the specification o properly terminated phase correction

network, ES-34034.B is required in the video input circuit of the

transmitter.

11

L.V. Regulator:

1—65L7-GT 2—5651 3—6AS7-G
Monitoring Units:
4—6ALS5 2—-2021

Mechanical Specifications

Dimensions:
Overall Length (front line cabinets only)...
Overall Height (front line cabinets only).

Depth (front line cabinets only)
Overall Depth
Weight (approx.)

Maximum Altitude!
Ambient Temperature

7500 ft.
45° C. max., 0° C. min.

Equipment Supplied

TT-11AH 11-KW VHF Television Transmitter, Channels 7-13 (ES-19282)

Qty. Description Stock No.
1 Control Unit .. MI1-27180-A
1 2-KW Unit _MIL227191
1 11-KW Unit SSNREERERETR—— M1-27192
1 Auxiliary Control Unit. .. MI-27190
1 Set of Panels MI1-27198
1 Blower Enclosure & Filter Panel ... MI1-27199
1 Rectifier Panel MI1-27 459
1 Resistor Panel .. ... MI-27196
1 Tronsformer Filter Assembly ... .. MI-27197
1 H.V. Plate Transformer
1 Blower
1 Low Voltage Regulator ... MI1-27469
1 Installation Material
1 Wiring Material
1 line Regulator Control Panel
1 Line Regulator, 3-Phase, 25 KVA _. . MI.27473-A
2 Crystal Unit (Visval) ... MI-27492*

*Select Type to suit customer’s channel.
2 Side Panel (End Shield) ... MI-30541.G84
1 Monitoring Diode . _.M1-19051-B
2  Monitoring Unit ..M1-19088
1 4.75 mc Low Pass Filter ... ... MI-27132
2  Harmonic Filter (Select to suit customer’s channel):
Channels 7, 8 or 9 .. MI-27317-7
Channels 10, 11, 12 or 13 . MI-27317-10
1 Vestigial Sideband Filter
(Select to suit customer’s channel)................... MI1-27799
1 Finish Touch-Up Kit MI-7499-A
1 Miscellaneous Hardware Kit ... ... MI-7474
1 Tool Kit MI-27088
1 Set of Operating Tubes ES-27207
1 Nameplate ... MI-28180-1
8 90’ Mitre Elbow Couplings ... ..MI1-1911218C
12 Couplings, Sleeve with Clamps ... ~MI1-19112-8
*

Transmission Line (*Sales order to specify
quantity to meet installation requirements) .. . M1-19113-C

Optional or Accessory Equipment

TTC-5A Control Console Equipment...
R-F Load and Wattmeter
Compleie Set of Spare Tubes
FCC Spare Set of Tubes...........................
Input and Monitoring Equipment, Wired/Unwired
50 Cycle Conversion Kit
Separate Rectifier Enclosure ..
Carrier-Off Monitor
BW-5B Sideband Response Analyzer

.ES-27274-1
........ MI-27396

.ES-27235
ES-34010-B

BW-4B VHF Visual Sideband Demodulator.... MI-34057

Piate Current Meter ....... MI1-21200-CY
WM-71A Distortion and Noise Meter .. ...M1-30071-A
TO-524-AD Oscilloscope ..-M1-26500-A

Tuning Indicator for MI-27475/H Exciter ... MI1-27 487
WA-28A Audio Oscillator .....MI-30028-A
Spare Exciter .M1-27475-H
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VHF TRANSMITTERS

29 KW VHF AMPLIFIERS

TYPE TT-25BL /BH

FEATURES

® Visual power output 25 kw peak measured
at output of sideband filter or Filterplexer

Air-cooled tubes—air-cooled transformer
Low tube cost—easy tube change

Utmost accessibility

Flexible location of individual units to
meet specific customer requirements

Complete metering for all amplifier tubes

©® Important amplifier meters are repeated on
control unit

® High speed a-c and d-c overload protection
® Simple, single-ended r-f circuits

® Economical installation costs—low operating
costs

© Vestigial sideband characteristics deter-
mined by fixed-tuned, trouble-free, fac-
tory adjusted sideband filter

Bﬂﬂ.

EEE; ‘.
""'.'. 9,

USES

The 25 KW VHF Amplifiers are high-power equipments de-
signed to convert RCA television transmitters for higher
power operation. The Type TT-25BL Amplifier is specified
for use on low-band channels 2 through 6, and the Type
TT-25BH is used for channels 7 through 13. The amplifiers
may also be used to convert other 5 to 10 kw television

transmitters meeting FCC and EIA specifications.

The amplifiers are designed to provide class “A” mono-
chrome or color coverage for large urban centers. They are
capable of up to 25 kilowatts peak visual power measured

at the output of the sideband filter and 14 to 15 kw aural

B.4008

power. Maximum performance is necessarily dependent
upon and governed by the performance of those portions
of the transmitter preceding the amplifier. When used in
conjunction with standard RCA superturnstile or super-gain
antennas, the amplifiers permit TV stations to ochieve pres-

ent maximum power ratings established by the FCC.

The amplifiers provide an economical method of increas-
ing station power as required. Full power output can be
achieved on all channels at low dollar per hour operating
cost. Unit construction of the add-on amplifiers allows
utmost flexibility of layout and best use of existing station

floor space.
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External view of the high band amplifier for channels 7 to 13.

DESCRIPTION

RCA VHF TV amplifier equipments include air-cooled linear
broad-band amplifiers for the visual carrier, and air-cooled
class “C"” amplifiers for the aural carrier. Each amplifier
consists of a single power stage utilizing a cluster ot seven
air-cooled RCA type 5762 Triodes in a grounded-grid cir-
cuit. Fewer operating tubes can be used in the aural ampli-
fier for reduced power operation.

The complement of equipment includes dual r-f amplifier
and blower units, power supplies, control units, and plate
transformers—one of each for both the aural and visual
sections of the driver. The equipment is housed in cabinets
which are divided so that flexibility is afforded in arrang-
ing the components.

Closeup showing the cluster of seven air-cooled 5762
triodes used in the 25 kw amplifier equipment. ’

The amplifiers are housed in cylindrical cabinets which pro-
vide complete accessibility to all tubes as well as their
circuit components. The amplifier base houses the blower,
filament transformers, meters, and tuning controls. Air for
cooling the tubes is drawn in through two filters on the
sides of the bottom section and is expelled out the top
of the unit.

The power supplies and control and distribution equip-
ment for the amplifiers is housed in four cabinets. These
cabinets may be placed either in line with or away from
the driver transmitter. Since the two power supply cabinets
do not contain any operating controls or meters, they can
be mounted either with the other cabinets or in the rear
of existing equipment. Two high-voltage grounding hooks
are located in each power supply cabinet. Front and rear
doors and removable panels are a feature of each cabi-
net. They allow a maximum of accessibility to maintenance
and service personnel.

The ES-19247 Amplifier contains tunable tank circuits to
cover channels 2 to 6 inclusive, and the ES-19248 equip-
ment contains tank circuits to cover channels 7 to 13 in-
clusive. The video and audio signals are fed to the driver
and modulation occurs in this unit. The r-f output from
the visual driver is fed to the class “B” linear amplifier.
The aural amplifier is similar to the visual amplifier, except
that it is frequency modulated and therefore operated
class “C"”. The visual amplifier has sufficient bandwidth
so that it can easily reproduce the picture information
from the driver transmitter.
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Diode monitors are included so that tuning and monitoring
may be accomplished at both the input and output levels.
A reflectometer is included for both the aural and the visual
transmitters. This unit, which may be inserted at any con-
venient place in the output line, is designed to directly
read percent power output, and standing wave ratio.
RCA transmitters adding 25 kw amplifiers must have a
vestigial sideband filter capable of handling 25 kw in
the visual portion.

The control equipment is of conventional design. The over-
load system has an automatic reset feature. After an over-
load occurs the plate voltage is removed momentarily,
then automatically returned twice. If the overload persists
for the third time the plate voltage will remain cut off. All
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Power Output of the TT-25CL and the TT-25CH Visuval and Aural Transmitters.

circuits such as the filament bus, the blower, and the bias
supply are protected by breakers with thermal-magnetic
trips. The control equipment for the aural and visual trans-
mitters is identical, and is arranged so that either r-f
amplifier may be turned on and off independently.

Except for the bias supply and slight differences in the
high-voltage filter, the power supplies for the aural and
visual amplifiers are identical. The high-voltage rectifiers
employ six RCA 673 mercury vapor rectifier tubes in a
double 3-phase half-wave circuit with a balance coil. The
bias supply for the visual amplifier is well regulated, its
output voltage remaining constant for large changes in
grid current. The bias for the aural amplifier is essentially
obtained from grid leak resistors with just enough fixed
bias to protect the tubes when there is no drive.
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Performance Specifications'

Visval
Type of Emissi A5
Frequency Range:
ES-19247 ..o Chonnels 2-6
ES-19248 Ch Is 713
Rated Power Output:
ES-19247 (with 5 kw or more
drive) eceeeeseeeeieeeeeeeee 25 kw
ES-19248 (with 5 kw drive).. 20 kw
ES-19248 (with 6 kw or more
drive) ... 25 kw
Input Power Level:
ES-19247 ... 5 kw
ES-19248 ... 6 kw
R-F Output Impedance.. .. 50/51.5 ohms
R-F Input Impedance................ 50/51.5 ohms
Frequency Response:
+1 db at carrier 0.5 mc2
+1 db at carrier +1.25 mc
+1 db at carrier +2.0 mc
=+1 db at carrier 43.0 mc
=+1 db at carrier +3.58 mc
=+1, —1.5 db ot carrier +4.18 mc
Variation in Frequency Re-
sponse with Brightness3... +1V2 db
AM Noise, rms.....ccoccomeersennaas 50 db below
100% mod.

Amplitude Variation Over One
Picture Frome ..........cccucueee

Regulation of Output...............
Linearity (Differentiol Gain)4....

SPECIFICATIONS

Finish.......... Two tone umber gray with brushed chrome trim and fittings

Avral
F3

Chonnels 2-6
Channels 7-13

15 kw
12 kw

14 kw

3 kw

3.5 kw
50/51.5 ohms
50/51.5 ohms

Uniform =1 db
from 50 to
15,000 cycles

60 db below

carrier

Less than 2% of
the peak of sync

level
4% max.
15 db

Electrical Specifications

Power line Requirements:
Line

208/230 volts, 3 phase, 60 cycles

Slow Lline Variati
Rapid Line Variations

*+5% max.
+3% max.

Regulotion

3% mox.

Power Consumption

See curve

90%

Power Factor {approx.)

Tube Complement
VISUAL SECTION
ES-19247 AMPLIFIER

Qty. Type # Funcfion

7 5762 Visual Linear Amplifier..............
6 673 High Voltage Power Supply

1 5R4GY  Bias Supply

7 6AS7G  Bias Supply ..

1 6SH7 Bias Supply

2 oD3 Bias Supply

1 OA3 Bias Supply

2 6AL5 Monitor

1 2021 Monitor
AURAL SECTION
Qty. Type # Function

7 5762 Aural Amplifier ...
[ 673 High Voltage Power Supply....
1 5R4GY  Bias Supply ..o
2 6ALS Monitor

1 2021 Monitor

Mechanical Specifications

VISUAL SECTION

ES-19248 AMPLIFIER

Qty. Type
7 5762
6 673
1 5R4GY
7 6AS7G
1 6SH7
2 oD3
1 OA3
2 6AL5
1 2021

AURAL SECTION

Qty. Type #
7 5762
6 673
1 5R4GY
2 6ALS5
1 2021

Di ions. (For di see floor plans)
Weight (approx.):
Avral and Visual Power Amplifier and Blower, each............. 1100 Ibs.
Avural and Visual Power Supply and Filter............................ 1100 lbs.
Aural and Visuval Control Unit, each 1000 Ibs.
Avural and Visual Plate Transformer, each_............................. 1050 Ibs.

5000 ft.
45°C mox., 10°C min.

Maximum Altitude”
Ambient Temperature

Equipment Supplied
ES-19247 AMPLIFIER
{Chonnels 2-6)

ES-19248 AMPLIFIER
{Chonnels 7-13)

Qty. Stock # Description Qty. Stock #
2 MI-19065 -F Amplifier Units.............. 2 MI-19066
2 MI-19067 R-F Amplifier Bose Units 2 MI-19067
2 MI-19068 Blower Units 2 MI-19068
2 MI-19367 Control Units 2 MI-19367
1 MI-19368 Visvol Rectifier Uni .1 MI-19368
1 MI-19369 Avural Rectifier Unit..... -1 MI19369
2  MI-19072/A High Voltage Tronsformers...... 2 MI19072/A
2 MI-19087 Monitoring Units 2 MI-19088
1 MI-19051-B  Monitoring Diode . 1 MI-19051-B
2  MI-273186  Hormonic Filters 2 MI-273186
2  MI-19181-A  Driver Reflectometer Meters

(0-20 micro-amp.) ...ccccomcrecaceen 2 MI19181-A
1 MI-19380 Set of Instollotion Moteriol...... 1  MI-19380
1 MI19076 Set of Wiring Materiol. ............ 1 MI-19076

MI-19113-B  Tronsmission Line (*Supply

quantity to suit installotion

requirements os specified on

sales order) * MIl19113-B

* MI.19314-18NF

Tronsformers 2 MI-19111-118

Elbows (*Supply 2 i

on sales order) 2 MI-19111-2
*  MI-193147  Coupling (*Supply 2 if speci-
fied on sales order) - ——
1 MI-19078-A/B%Set of Frequency Defermmmg
Parts R
1 MI-28153  Finish Touch-Up Kiteooooooromevror.oe. 1 MI-28153
1 ES-19229 Set of Equipment Tubes 1 ES-19229
1 MI-28180-1 Nomeplate ......oooormeeee.es 1 MI-28180-1
1 MI-7474 Miscellaneous Hardwore Kit 1 MI-7474
2  IB-36150 Instruction Books .. 2 IB-36152
2 IB-36151 Installation Instruction Books.... 2  1B-36153
Optional and Accessory Equipment
MI-193916 Diplexer .....c.oociiiiiiiiiiiaieins MI-1939486
M1-19193-L R-F Lload and Wattmeter.......... MI-19193-H
ES-34010-B BW-5B Sidebond Response
Anolyzer ES-34010-B
ES-19229 Set of Complete Spore Tubes.. ES-19229
ES-19230 Set of FCC Spare Tubes.......... ES-19230
M1-28061 Set of End Shields (2 per set) M1-28061
MI-19365 Set of 4-inch Channels {1 front
and 1 rear) ..o MI-19365
MI-19057-A Coupling Unit (for use with
BW-5B) .. ... MI-19057-A
MI1-21200-C1 Plate Current Meter................ MI-21200-C1
MI-19085-16 25 kw Vestigiol Sideband Filter MI-277996
MI-27132 Llow Pass Video Filter MI1-27132
EM 6270- Voltoge Regulator EM-6270-D

1 The overoll performonce of a TV transmitter using the ES-19247/19248
amplifier is necessarily dependent upon and governed by the perform-
ance of those portions of the tronsmitter preceding the amplifier.

2 With respect to the response at 200 kc, os measured by the BW-5B
Sidebond Response Anolyzer ot transmitter mid-charocteristic. 4.75 mc
attenuation requires use of MI-27132 LP Filter in the video input
circuit.

3 Maximum voriotion with respect to the respense at mid-characteristic
meosured with the BW-5B Sidebond Response Anolyzer ot brightness
levels of 22.5% and 67.5% of sync peak, using approximotely 20%
(peak to peok) modulation.

4 Without correction. The correction circuits are normally applied in
or ahead of the video modulator in the driver. Measured at 3.58 mc
with increments not larger than 10% between 15% and 75% of
peak of sync voltage.

% For operotion at rated power and normal plote voltage.

8 Order to suit customer’s assigned frequency.

dio History
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FEATURES

Visval power output 25 kw peak measured
at output of sideband filter or Filterplexer

Designed for color—linearity correction cir-
cuits built into modulator

Flexible location of individual units to
meet specific customer requirements

Economical installation
Low operating costs

Uses Type 5762 tubes, famous for long
life and reliability

Broadbanding tuning controls accessible
without opening any doors

Tubes and components of transmitter all
air-cooled

World Radio History

Vestigial sideband characteristics deter-
mined by fixed-tuned, trouble-free, fac-
tory adjusted sideband filter

Inter-carrier frequency control accurately
maintains frequency separation between
avral and visuval carriers

Excellent accessibility
Includes provisions for remote control

Important amplifier meters repeated on
control unit

Complete overload protection with driver
indicating lights grouped for quick loca-
tion of faulty circuits
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Full view of TT-6AL Driver, cabinet doors open revealing tuning controls and meters, control cabinet (left) exciter and modulators on accessible
hinged chassis (center) and 6 kw PA cabinet with reflectometer switches and power supplies among lower components (right).

DESCRIPTION

The RCA Type TT-25CL VHF Television Transmitter is de-
signed for television stations with effective radiated power
requirements ranging from 10 to 100 kilowatts. It is an
ideal equipment for telecasting either in monochrome or
color, and is capable of covering large urban communities
with a strong signal. The TT-25CL Transmitter utilizes an
RCA TT-6AL Transmitter in combination with the TT-25BL
VHF Amplifier. The amplifier provides an economical
method of increasing station power as required. It pro-
vides up to 25 kw power output on channels 2-6 at low
dollar per hour operating cost. Unit construction allows
utmost flexibility of layout and best use of existing station
floor space. The TT-25CL Transmitter works equally well
with both low and high gain type antennas.

The Type TT-25CL VHF Television Transmitter is designed
to conform with all FCC and EIA standards. It will
provide a nominal power output of 25 kilowatts peak

visual power measured at the output of the sideband filter
or filterplexer and 15 kw aural power measured at
the amplifier output. It will operate on any specified
channel between channel 2 and 6. The transmitter
has been completely styled to afford a compact unit
requiring a minimum of floor space in the transmitting
station. All critical circuits such as the modulater and
exciter are completely adjusted from the front of the
transmitter. The unitized construction of the transmitter
allows the broadcaster utmost latitude in arrangement
layout. A typical installation is shown in the accompany-
ing floor diagram, but numerous variations will suggest
themselves to the station engineer.

Equipment Features
The TT-25CL circuits employ the latest design features
and aliow economical operation. Highlighted features

World Radio History
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include air-cooled tubes such as the 5762, famous for long

life and reliability; single ended r-f circuits which greatly

reduce number of necessary tubes and circuit components;

built-in control relays and motors for operating power

output controls, complete overload protection with indi-

cating lights grouped for quick location of faulty circuits,

and linearity correction circuits.

Inter-carrier frequency

control accurately maintains frequency separation between

aural and visual carriers necessary for color transmission.

Remote control as well as local operation is an added fea-

ture of the new RCA transmitter.

If and when the FCC

authorizes remote control for television transmitters, the

TT-25CL can, with the addition of suitable terminal equip-

ment, be operated from a remote location over a single

telephone line. All the necessary operating functions such

as starting and stopping the transmitter,

resetting over-

loads, switching in the spare crystal oscillator or spare ex-

citer, metering all power circuits and reflectometers, con-

trolling power output (including black level, video gain,

and excitation) can be performed at the remote location.

Even when the transmitter is not remotely controlled, these

features make it very easy to obtain fingertip control of the

transmitter from a single local position such as the trans-

mitter console. The TT-6AL driver has the necessary cir-

cuits and facilities provided for remote control terminal

equipment. The circuits in the 25 kw amplifier can be

readily modified to work with remote control equipment
by adding a kit.

The equipment provides separate visual and aural ampli-
fiers for use with the driver. This equipment includes
air-cooled linear broad-band amplifiers for the visual
signal, and air-cooled class “C"” amplifiers for the aural
carrier. Each amplifier consists of o single power stage
utilizing a cluster of seven air-cooled RCA type 5762
Triodes in o grounded-grid circuit. Fewer operating tubes
can be used in the aural amplifier for reduced power
operation by switching off filement power on desired
number of tubes.

The complement of equipment includes dual r-f amplifier
and blower units, power supplies, control units, and plate
transformers—one of each for both the aural and visual
sections. The equipment is housed in cabinets which are
divided so that flexibility is afforded in arranging the
components,

The amplifiers are housed in cylindrical cabinets which pro-
vide complete accessibility to all tubes as well as their
circuit components. The amplifier base houses the blower,
filament transformers, meters, and tuning controls. Air for
cooling the tubes is drawn in through two filters on the
sides of the bottom section and is expelled out the top
of the unit.

TT-25CL TYPICAL FLOOR PLAN

£3-27274-1

WALL MOUNTED INSTALLATION PLAN VIEW

NPUT & MON TORING

o 7 1

EZ&E

€ T RAC
QUIPMENT RACKS
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VHF TRANSMITTERS

The power supplies and control and distribution equip-
ment for the amplifiers is housed in four cabinets identical
in size and styling. These cabinets may be located to suit
available space and to provide convenient operation. Since
the two power supply cabinets do not contain any oper-
ating controls or meters, they can be mounted either with
the other cabinets or in the rear of existing equipment.
Two high-voltage grounding hooks are located in each
power supply cabinet. Front and rear doors and removable
panels are a feature of each cabinet. They allow a max-
imum of accessibility to maintenance and service personnel.

TT-6AL Driver

The TT-8AL Transmitter is used as a completely self-con-
tained driver for the TT-25CL Transmitter. This arrange
ment permits fast cutback with the use of coaxial switches,
listed as optional equipment for reduced power opera-

tion. Details of the TT-6AL Transmitter are described in
the TT-6AL Catalog.

Basically the driver has a common visual and aural ex-
citer controlled by one of two crystal-controlled oscilla-
tors. Precise carrier separation, well within FCC specs, is
maintained by special designed frequency control circuits.
Frequency modulation is accomplished in the exciter by a
“direct modulation” process requiring less components,
fewer tubes and tube types.

The aural driver chain consists of three stages: a 4-65A,
a 4-1000A and a type 5762 tube all operating as class
“C" amplifiers. The visual modulator output modulates the
grid of the 6076 tetrode tube operating at a nominal 2
kilowatt peak visual power output. The 6076 stage drives
two 5762 tubes which are the finals of the TT-6AL visual
PA and aural PA
circuits allow monitoring the output from the TT-6AL driver.

chain. Reflectometers in both visual

BLOCK DIAGRAM OF THE TT-25CL VHF TELEVISION TRANSMITTER DRIVER

+350
-500 J +575
{_L_ _,Ll VISUAL DRIVER - m——
REFLECTOMETER] MONITORING AT A
ATO —_
VIDEO _.lMODUL oK | 6ALS : DIODE | [ “VIsUAL PA |
DAY ' ' MONITORING UNIT
15 o L. J | |
S § — REFLECTOMETER
= i
]2 6ALS |
VISUAL LI Z_Dﬂ _____ _l
PA L
5762
1ST VISUAL 2ND VISUAL VISUAL MOD L S
AMPLIFIER AMPLIFIER AMPLIFIER| | -
4-65A 4-250A 6076 . = VSBF |
L VISUAL =
PA R ———
5762 [MONITORING |
L« DIODE |
250  +700 100 |+3600  +600  +3600
G REC -115V. REG. +3600 A —
{_AURAL & to L%?OO PA BIAS SUPPLY TAURAL PA
AUDIO VISUAL 1-5R4GY i MONITORING UNIT
INPUT EXCITER 2 0D3 REFLECTOMETER |
| 0A3
——— Rl O e 2 6ASTG | 6aLs |
1 6SH7 je N
50 | +2000  -50 l +3600 5 o
IsT AURAL 2ND AURAL
AMPLIFIER AMPLIFIER MURALA [P
N -
" 4-65A 4-1000A 5762
e — e —
+0 TO 600
NO.2
+0 TO 600
+700 NOI -500 +350 +575 1900 -100 -50 =50 -50 +2000  +3600
+600 42504250
REG. NOI No2 MODULATOR RECTIFIER
AND FIXED BIAS
Low LOW VOLTAGE SUPIALY T
VOLTAGE REGULATOR
5R4GY RECTIFIER
RECTIFIER 2 866-A o
2 866-A 3 6AS7-G 6 6
2 565/
{ 6SL7-GT
(OPTIONAL) |
66 B.4009
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25 KW Power Amplifier
The ES-19247 Amplifier contains tunable tank circuits to

cover channels 2 to 6 inclusive. The video and audio sig-
nals are fed to the driver and the modulation occurs in
this unit. The r-f output from the visual driver is fed to the
class “B” linear amplifier. The aural amplifier is similar
to the visual amplifier, except that it is frequency modu-
lated and therefore operated class “C”. The visual ampli-
fier has sufficient bandwidth so that it can easily reproduce
the picture information from the driver transmitter. Monitor-
ing diodes are included so that tuning and monitoring may
be accomplished at both the input and output levels. A
monitor unit is included for both the aural and the visual
transmitters. This unit, which may be inserted at any con-
venient place in the output line, is designed to directly
read percent of assigned power, and standing wave ratio.
The control equipment is of conventional design. The over-
load system has an automatic reset feature. After an
overload occurs the plate voltage is removed momentarily,
then automatically returned twice. If the overload persists
for the third time the plate voltage will remain cut off. All
circuits such as the filament bus, the blower, and the bias

Rear view of 6 kw PA unit showing visual and aural amplifiers, visual
bias supply, filament transformers and outputs, and air cooling ducts.

P BT

w

Close up showing the cluster of seven air-cooled 5762 triodes
used in the 25 kw amplifier section.

supply are protected by breakers with thermal-magnetic
trips. The control equipment for the aural and visual trans-
mitters is identical, and is arranged so that either r-f
amplifier may be turned on and off independently.
Except for the bias supply and slight differences in the
high-voltage filter, the power supplies for the aural and
visual amplifiers are identical. The high-voltage rectifiers
employ six RCA 673 mercury vapor rectifier tubes in a
double 3-phase half-wave circuit with a balance coil. The
bias supply for the visual amplifier is electronically regu-
lated, its output voltage remaining constant for large
changes in grid current. The bias for the aural amplifier
is essentially obtained from grid leak resistors with just
enough fixed bias to protect the tubes when there is
no drive.

A carrier-off monitor is available as optional equipment.
It acts in conjunction with the reflectometer units of the
driver and amplifiers. This unit will remove the plate
voltage from all the r-f stages if the output level drops
below a pre-determined value, such as would be the case
if an r-f arc occurred in either of the 25 kw amplifiers.
Sometimes such an arc does not change the plate current
sufficiently to trip the d-c overload relays.

Vestigial Sideband Filter

The MI-19085-L Vestigial Side Band Filter is furnished
completely assembled and adjusted for any one of the
low band VHF television channels. The filter is an integral
unit designed for floor, ceiling, or wall mounting near the
visual transmitter so that the input transmission line is as
short as possible.

World Radio History




Maximum Power (5000 ft.
elevation)

MI-19085-L VESTIGIAL SIDEBAND FILTER
SPECIFICATIONS

Frequency ... ... 54-88 mcs

Input and Output Impedance.. 50/51.5 ohms, 38"

coaxial line = ‘ = ‘ ]

VSWR Less than 1.1 | | - -_1
Ambient Temperature ... . . 45° C. max. 9 [L ny .
Overall Dimensions: lﬂ Lﬂ'

Channel 2 16579 x19'%," =

Channel 3 __. L 154V2"x733%4 " x 193" = 1 = ——— 1

Channel 4 146" x69V2"' x1913s" : .

Channel 5 .. 143127 x633% "' x19'3{" L wi

Channel 6 14312"'x63% “x19"%," » 1
Weight 930 Ibs. max. i Tn-—r\ - a— O——53 ‘1"%
Mounting ... Wall or ceiling wi LI - ————— ]
Clearance .........oocooeecmeceeence 12 -r_ '{n

l - € 1Pyt &
~ 5 J
T\ > b — i

Performance Specifications

Visual
Type of Emissi A5
Frequency Range ... Ch. 26
Rated Power Output................. 25 kwl
Minimum Power Output............ 10 kwl
R-F Output Impedance.............. 50/51.5 ohms
Input Impedance ............ccecuueee 75 ohms

0.7 v. peak-to-
peak min.

Input Level ...

Amplitude vs. Frequency
[+}

P

Upper Sideband Response:3

+1, —1.5 db at carrier plus 0.5 mc.
+1, —1.5 db at carrier plus 1.25 mc.
+1, —1.5 db at carrier plus 2.0 mc.
+1, —1.5 db at carrier plus 3.0 mc.
+1, —1.5 db at carrier plus 3.58 mc.
+1, —3.0 db at carrier plus 4.18 mc.
—20 max. at carrier plus 4.75 mc.

Lower Sideband Response:*
+1, —1.5 db at carrier minus 0.5 mc.
—20 db max. at carrier minus 1.25 mc.
—42 db max. at carrier minus 3.58 mc.

=+ Variation in Frequency Re-
sponse with Brightness5.... +1.5 db

SPECIFICATIONS

Visual Avral

Carrier Frequency StabilityS.... 1 ke +500 cps?
Avral
F3 Modulation Capability ............ 12.5 +2.5% (ref- +50 ke

erence white)

Ch. 2-6

Avudio Frequency Distortion...... 1.5% max.
15 kw2 50-100 cy.

1.0% max.
2 100-7500 cy.

5 kw 1.5% max.

7500-15,000 cy.
50/51.5 ohms

FM Noise, below =25 kc

600/150 ohms SWING oo 60 db
410 +2 dbm AM Noise, r.m.s. ... 45 db below 50 db below
o 100% mod. carrier

1 Measured at the output of the sideband filter or filterplexer.
Uniform =1 db
from 50 to 2 Measured at the input to the diplexer or filterplexer.
15,000 cycles
3 With respect to the response at 200 ke, as measured by the BW-5B
Sideband Response Analyzer at transmitter mid-characteristic. 4.75
mc attenuation requires use of MI-27132 LP filter in the video input
circuit.

4 With respect to the response at 200 kc at transmitter mid-charac-
teristic.

5 Maximum variation with respect to the response at mid-characteristic
measured with the BW-5B Sideband Response Analyzer at brightness
levels of 22.5% and 67.5% of sync peak, using approximately 20%
(peak-to-peak) modvulation.

6 Maximum variation for a period of 30 days without circuit adjustment.

7 Maximum variation with respect to the standard 4.5 mc separation
between aural and visual carriers.




SPECIFICATIONS (Continued)

Performance Specifications (Continued)

Visual Avral
Amplitude Variatian Over One
Picture Frame ._............ Less than 5% aof
the peak of sync
level
Regulatian of Output.............. 7% max.

Burst vs. Subcarrier Phase

. =5 degrees max.
Subcarrier Phase vs. Brightness2 =7 degrees max.
Subcarrier Amplitudel......... *=15% max.
Linearity (Differential Gain)3.... 1.5 db

Envelape Delay vs. Frequency? .08 usec. fram 0.2 ta 2.1 mec.
.04 usec. at 3.58 mc.
+.08 usec. at 4.18 mec.

Harmanic Attenuatian, ratia of
any single harmanic ta

peak visual fundamental.. At least 60 db At least 60 db

Electrical Specifications

Pawer Line Requirements:
Transmitter:

[T S —

Slaw Line Variatians

Rapid Line Variatians

Pawer Cansumptian. ... (Black Pix) 97 kw
(Ave. Pix) 80 kw
Pawer Factar (apprax.).... ... e 90%

Crystal Heaters:
Line. e

Tube Complement

DRIVER VISUAL SECTION
Qty. Functian
Visual Crystal Oscillator Na. 1. ...
Visval Crystal Oscillator Na. 2.
Buffer Amplifier
1st Visual Multiplier ... ..
2nd Visual Multiplier...... .
3rd Visual Multiplier
Visual Output Amplifier
1st Visval Amplifier ... .
2nd Visval Amplifier
Visual Madulated Amplifier ...
Visval Driver Reflectameter .
Visval PA
Visual PA Farward Pawer Detector
Visual PA Reflected Power Detectar
Reflectometer Thyratran ..
1st Videa Amplifier

Inverter

Linearity Carrectar ... .. .
2nd Videa Amplifier
3rd Videa Amplifier ...
Madulatar

— et AN e s s s s s 0 N e e s s e e et e =

Ist Sync Amplifier ... ... 6AG7
2nd Sync Amplifier-Sync Separatar... .. ... 6UBA
Pulse Generatar ... 6USA

iien...230/208 valts, 3 phase, 50/60 cycles
5% max.
......... +3% max.

..115 valts, single phase, 50/60 cycles
Pawer Cansumption ... ... 28 watts

Tube Complement (Continued)

2

—_— = s e N N S NDWNRN =™ = —

— 4 s = 4 s 4 s b b s 8 8 b b s s s = —s N)

1

2

3

4

Y. Functian Type Na.
Gl PP T o 6SN7-GT
1st Clamp Diade 6ALS
2nd Clamp Diade............ o 6ALS
Valtage Reference Tubes (D-C Caupling)........o................. 5651
Bias Regulatar 082
Regulatars (Madvulatar Screens) OA2
Regulatars (Madulatar Screens) ... 0OB2
Valtage Reference Tubes (Bucking Bias) OA2
Valtage Reference Tubes (L.V. and H.V. Regulatars)....... 5651
D-C Amplifier (High Valtage Regulatar). .. . 6SL7-GT
High Valtage Regulatar 6AS7-G
D-C Amplifier {Law Valtage Regulatar).. 6SL7-GT
Law Valtage Regulatar ... 6AS7-GT
150 V Regulatar ..., oD3
Manitar Amplifier ... .. 6AC7
Manitar Amplifier (Output). 6AG7
1st Clamp Pulse Output.. 6CL6
Bucking Bias .. 6BL7-GT
2nd Clamp Pulse Output 6CL6

DRIVER AURAL SECTION
Reactance Tube Madulatar .. R .. 6V6

FM Master Oscillatar 6Vé
1st Aural Multiplier ... 5763
2nd Avral Multiplier . 5763
3rd Avral Multiplier 5763
Amplifier—Aural Output ... 5763
1st Mixer ... 6AS6
2nd Mixer ... 6AS6
Amplifier-Difference Frequency . 6AQS5
1st Difference Frequency Divider 6AC7
2nd Difference Frequency Divider.. ... . ... 6AC7
3rd Difference Frequency Divider... . .. .. . 6AC7
Crystal Oscillatar-Reference Frequency ... ... . 6J6
1st Reference Frequency Divider... ... 6ACT
2nd Reference Frequency Divider ... 6AC7
3rd Reference Frequency Divider ... 6AC7
Cathade Fallawer-Frequency Detector Drive. . 12AT7
1st Avral Amplifier ... 4-65A
2nd Avral Amplifier . 4-1000A

Avural PA Reflectameter
Avral PA

Maximum departure fram the thearetical when repraducing saturated
primary calors and their camplements ot 75% amplitude.

Maximum phase difference with respect ta burst, measured after the
VSBF, far any brightness level between 75% and 15% af the sync
peak using 10% (peak ta peak) madvulatian. This is equivalent to
5% (peak ta peak) modulatian as indicated by a canventional
diode demadulator. In additian, the total differential phase between
any two levels shall not exceed 10°.

Maximum variatian in the amplitude of a 3.58 mc sine wave madu-
lating signal as the brightness level is varied between 75% and
15% of sync peak. The gain shall be adjusted far 10% (peak ta
peak) madulatian of the 3.58 mc signal when the brightness is at
pedestal level. This is equivalent ta 5% (peak ta peak) madulatian
as indicated by a canventianal diade demadulator cannected after
the VSBF.

Maximum departure fram standard curve. The talerances vary line-
arly between 2.1 and 3.58 mc and between 3.58 mc and 4.18 mc.
Ta meet the specification o praperly terminated phase carrectian
netwark, ES-34034-B is required in the videa input circuit aof the
transmitter.




SPECIFICATIONS (Continued)

DRIVER COMMON POWER SUPPLY, ETC.

1 Voltage Regulator

1 Off-Frequency Interlock Control 2D21

1 Bias Rectifier

2 Voltage Regulators (PA Bias Suppl oD3

1 Voltage Regulator (PA Bias Supply OA3

1 D-C Amplifier (PA Bias Supply).. 6SH7

2 Series Regulators (PA Bias Supply). . 6AS7.G
2 Llow Voltage Rectifiers........ . 866-A
2 Modvulator Rectifiers ... 866-A

1 Modulator Rectifier .. 5R4-GY
6 High Voltage Rectifiers.... 673

1 D-C Amplifier (Low Voltage Regulator)....... 6SL7-GT
2 Voltage Reference Tubes( Low Voltage Regulator). 5651

3 Series Regulators (Low Voltage Regulator) . 5651
2 Regulators (Carrier-Off Monitor). ...
4  Amplifiers (Carrier-Off Monitor)

AMPLIFIER VISUAL SECTION

7 Visval Linear Amplifier ...

6 High Voltage Rectifiers.

1 Bios Rectifier ...

7 Bias Regulators

1 D-C Amplifier (Bias Swpply)... ... ... .. 6SH7
2 Regulators (Bias Supply). ... . oD3

1 Regulator (Bias Supply)...... - OA3

2 Detectors (Monitoring Unit) .. I 6ALS5

1 Thyratron {(Monitoring Unit). ... . . 2021

AMPLIFIER AURAL SECTION

7 Aural Amplifier

6 High Voltage Rectifier.

1 Bias Rectifier ... 5R4GY
2 Detectors (Monitoring Unit, . 6ALS

1 Thyratron (Monitoring Unit) 2021
Mechanical Specifications
Dimensions.........c.ocooeeiiiiiiiiiii (For dimensions see floor plans)
Weight (approx.):

6 KW Driver ... ... 4300 Ibs.

Avral and Visual Power Ampllﬁer ond Blower, eoch .......... 1100 |bs.

Avural and Visual Power Supply and Filter. ..
Avral and Visuval Control Unit, each ... . .
Avural

Equipment Supplied

TT-25CL TELEVISION TRANSMITTER (ES-19288)

Qty. Description Stock No.
1 Control Unit MI-27180-A
1 2.KW Driver (Ch. 2-6).. .. M2 81
1 6-KW Power Amplifier Unit (Ch. 2-6) ... ... . . .. MI-27182
1 Set of Panels MI-27450
1 Rectifier Panel ~MI1-27451
1 Resistor Panel .M1-27452
1 Transformer—Filter Assembly MI-27465
3 Transformers ... MI1.27477/-A
1 Blower ........ . M1-27466
1 Installation Moierlol .MI-27467
1 Wiring Material .. .MI-27468
2 Reflectometers ... . MI1-27464
3  Monitoring Unit . ..M1-19087
2 Harmonic Filter ... MI1.273182
1 Vestigial Sideband Filter ... _...M1-19085.12
1 4.75 MC Low Pass Filter..... _MI-27132
2 Side Panels (End Shields) MI-30541-G84

Equipment Supplied (Continued)

Qty. Description Stock No.
1 Set of Frequency Determining Parts for Driver........ MI1.274822
1 Set of Frequency Determining Parts for 6-KW Amp.. M|-274832
2  Crystal Unit (Visual) o M1-274922
1 Llow Voltage Regulator........... M1-27469
1 Regulator (Three Phase) ....MI-27473-A
1 Lline Regulator Control Panel..... .MI-27471
5 Traonsmission Line Coupling 90° Elbow.. \MI-19112-18NF
12 Transmission Line Coupling Straight....... ... MI-19112-8
2 R-F Amplifier Units MI-19065
2 R-F Amplifier Bose Units MI1-19067
2 Blower Units ... . .MI-19068
2 Control Units MI-19367
1 Visval Rectifier Unit.... .-.MI1-19368
1 Avral Rectifier Unit... .MI-19369
2 High Voltage Tronsformers MI-19072/-A
2 High Voltage Transformers (50 cycles) MI-19072-1/-A1
2 Driver Reflectometer Meters (0-20 mlcro-omp) .......... MI1-19181-A
1 Set of Installation Material .M1.19380
1 Set of Wiring Material ... ..., MI1-19076
*  Transmission Line (*Supply quantity of each and

components o suit installation requirements as

specified on sales order)......... ME-19112/19113-C/MI-19314
* Elbows (*Supply 2 if specified on sales order).... .. MI-19314-18NF
*  Coupling (*Supply 2 if specified on sales order).....MI-19314-7
1 Set of Frequency Determining Parts. .. .. .. MI-19078-A/B*
1 Finish Touch-Up Kit ....M1-28153
1 Tool Kit ... . . .M1-27088
1 Set of Equipment Tubes (for 25 KW Ampllfer .ES-19229
1 Set of Operating Tubes (for 6-KW Driver) .. ES-27205
1 Miscellaneous Hardware Kit. . M|-7474 1
1  Nameplate .M[-28180-1
1 Set of Installation Drawings... .8926818-501
2 Instruction Books (25-KW Amphf‘er) .1B-36150
2 Installation Instruction Books (25-KW Amplifier).......1B-36151
2 Instruction Books (6-KW Driver)........................ 1B-36279
2 Installation Instruction Books (6-KW Driver)............. 1B-30266
1 Coupling Reducer, 378" to 15" MI-19113-C7
2 Monitoring Diodes MI-19051-B

Optional or Accessory Equipment

TTC-5A Control Console Equipment, with master

monitor but less master monitor power supply . .. ES-27274.2
R-F load and Wattmeter..... ... ... ... MI-19193-L
Complete Set of Spare Tubes (for 6-KW Driver).............. ES-27205
Complete Set of Spare Tubes (for 25-KW Amplifier) ... .ES-19229

FCC Spare Set of Tubes (for TT-25CL Transmitter) ..........ES-27240
Spare Exciter ...
Spare Modulator
Input and Monitoring Equipment, Wired/Unwired.
50 Cycle Conversion Kit (for TT-6AL Driver)......
Rectifier Enclosure (for TT-6AL Driver)
Carrier-Off Monitor ...
BW-5B Sideband Response Analyzer
Plate Current Meter ...
WM-71A Distortion and Noise Meter
TO-524-AD Oscilloscope .MI1-26500-A
Diplexer ... MI.193912
Set of End Shlelds (2 per set for 25 kw Amplifier). ... Mi-28061 "
Set of 4-inch Channels (for 25 kw Ampllﬁers, 1 front

and 1 rear) e
Coupling Unit (for use with BW-58B)
Voltage Regulator ........
Transmission Line 6Vs, 51. 5 Ohms
WA-28A Avudio Oscillator................
50 Cycle Conversion Kit (TT-25BL Amplifier)

MI-27476-8
ES-19237-G/E
‘ML1-27486

.ES-27235
.ES-34010-B
.MI-21200-C1
.MI-30071-A

MI-19365
.MI-19057-A

T Tubes for optional Low Voltage Regulator and Carrier-Off Monitor
Equipment.

1 For operation at rated power and normal plate voltage.

2 Order to suit customer’s assigned channel.
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FEATURES

Visual power output 25 kw peak measured
at output of sideband filter or Filterplexer

Designed for color—linearity correction cir-
cuits built into modulator

Flexible location of individual units to
meet specific customer requirements

Economical installation
Low operating costs

Uses Type 5762 tubes, famous for long
life and reliability

Broadbanding tuning controls accessible

without opening any doors

All tubes and components of transmitter
are air cooled

Vestigial sideband characteristics deter-
mined by fixed-tuned, trouble-free, fac-
tory adjusted sideband filter

Inter-carrier frequency control accurately
maintains frequency separation between
aural and visval carriers

Excellent accessibility

Includes provisions for remote control

Important amplifier meters repeated on
control unit

Complete overload protection with driver
indicating lights grouped for quick loca-
tion of faulty circuits

World Radio History




DESCRIPTION

The TT-25CH Television Transmitter operates on VHF chan-
nels 7 through 13, with a peak visual power output of 25
kw. When used with one of the current VHF antennas,
it is possible to obtain the maximum allowable 316,000
watts effective radiated power. The TT-25CH may be pur-
chased as a complete 25 kw high-power transmitter, or
may be the result of a building-block nrogram starting
with a 2 kw transmitter (TT-2BH), then adding an 11 kw
amplifier (TT-1TAH), and finally adding the 25 kw ampli-
fiers. A minimum of conversion is necessary to change
from one power level to the next as the station grows.

The TT-25CH circuits employ the latest design features
ond represent economy in operation. Highlighted features
include air-cooled tubes such as the 5762, famous for long
life and reliability; single ended r-f circuits which greatly
reduce number of necessary tubes and circuit components;
built-in control relays and motors for operating power
output controls, complete overload protection with indi-
cating lights grouped for quick location of faulty circuits,

and linearity correction circuits. Inter-carrier frequency
control cccurately maintains frequency separation between
aural and visual carriers.

The equipment provides separate visual and aural ampli-
fiers for use with the driver. This equipment includes
air-cooled linear broad-band amplifiers for the visual
carrier, and air-cooled class “C” amplifiers for the aural
carrier. Each amplifier consists of a single power stage
utilizing a cluster of seven air-cooled RCA type 5762
triodes in a grounded-grid circuit. Fewer operating tubes
can be used in the aural amplifier for reduced power

operation, by switching off filaments of one or two tubes.

The complement of equipment includes dual r-f amplifier
and blower units, power supplies, control units, and plate
transformers—one of each for both the aural and visual
sections. The equipment is housed in cabinets which are
divided so that flexibility is afforded in arranging the

components,




Design Features

The TT-25CH was designed with reliability and ease of
operation and maintenance in mind. Access to components
is better because of new improved mechanical design.
Space requirements have been reduced as much as 30
percent over previous designs to allow for installation in
existing building. Reduction of required floor space is
effected by a walk-in enclosure design of the driver
portion of the TT-25CH.

This type of construction eliminates the need for external
access 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 driver is possible from within
the enclosure. The modulator and exciter may be serv-
iced by tilting the chassis forward, without removal from
the cabinet.

Where space is at an extreme premium, it is possible
to locate the rectifier equipment in a basement room by
using a separate rectifier enclosure, as optional equipment.
Use of the completely self-contained TT-11AH as a driver
provides for cutback to the driver in case of amplifier
or antenna system problems which may require temporary
reduction of power. Coaxial switches or manual patch
panels are required for fast cutback.

Complete accessibility is feature of Transmitter exciter (left) and Mod-
ulator unit (right). Hinged chassis allow units to tilt forward.
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o
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—_— — —— —
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TRANSFORMER  /FILTER ASSEMBLY/ /

7 T 7 p . {
f / =1
/ 1 |
. y L+ ] :
VISUAL PA
CONTROL| AURAL | VISUAL REG. BIAS | |
CIRCUITS | DRIVER | DRIVER SUPPLY ,
: ) PA L =
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] N
ARRIER-—— — el
cARRER o] s
OPTIONALY EXCITER | visuaL ' PAT PR sonme
Low MOD. | EXCITER
voLTage | VISUAY | | YOPTIONAL)
REGUL . 1 1

Walk-in type construction of the driver permits easy servicing. Recti-
fiers and cooling equipment are at the rear of the enclosure. The
remaining portions of the driver are in the front line of cabinets.

Standardized Aural-Visual Exciter

The TT-25CH utilizes a standardized aural-visual exciter
similar to that of the RCA TT-2, TT-6 and TT-11 Series
Both the aural
locked to a single crystal. Carrier separation, well within

of transmitters. and visual carriers are
FCC specifications, is automatically adjusted by frequency
control circuitry. The modulator output is used to grid
modulate a type 6076 tetrode operating at a nominal 2 kw
peak visual power. All r-f stages preceding this are oper-

ated as regular class “C” amplifiers.

The visual linear amplifier following the modulated stage
employs a 6166 tetrode in a grounded grid, grounded
screen circuit. This type of operation is used in the RCA
50 kw television transmitter, and it is extremely stable.
Circuit design is simplified, since the grid and screen may
be by-passed to a common ground plane. Input and out-
put circuits are then constructed on opposite sides of the
ground plane. The newly designed 6166 cavity is fabri-
cated in rectangular shape so that removal of one panel
exposes the entire cavity for cleaning or preventative
maintenance. No neutralizing adjustments are required,
since the 6166 stage is effectively neutralized over the
entire band. D-c is used for the filaments of the 6166 to
reduce hum modulation to a level where it is not notice-
able in the picture. A similar tube complement is used

for the aural signal.
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High Power PA Amplifiers

Each 6166 stage, aural and visual, drives an amplifier
using seven 5762 tubes paralleled in a grounded grid
circuit to produce outputs of 25 kw peak visual power
and 14 kw aural power. Two coaxial tank circuits are
employed with one of these tanks placed inside the other.
These function as parallel inductances, thus raising the
effective resonant frequency. The output is coupled to the
inner of these plate tank circuits across a shunt inductance.
To preserve the circuit symmetry, this inductance is actually
made up of seven small adjustable shorted transmission
lines connected in parallel and located on a circle just
inside the inner plate tank. The output circuit is formed by
inserting a shunt capacitor in the output transmission line,
and is tuned by sliding this capacitor along the line. Be-
cause the two circuits are at a low impedance point, the
capacitor is located approximately one-half wavelength
along the line. This secondary circuit, coupled to the plate
circuit by means of a mutual reactance, forms the neces-
sary elements of an over-coupled broadband circuit with a
band pass essentially flat over six megacycles.

The cathode circuit cannot be made a conventional quar-
ter wave tank because the first low impedance point
would occur at the tube straps. To compensate for this
extra inductance of the straps, coaxial capacitors are con-
nected in series with the tube leads. The capacitors are
variable, and when mechanically ganged become the
input tuning control. This cathode circuit is matched to
the 51.5 ohm input from the 6166 driver, by two quarter-
wave transformers in series. Input coupling is provided by

TT-25CH Driver Block Diagram.

TT.25CH Amplifier.

] S P. a_BIAS MONITORING
VIDEO MODULATOR REFLECTOMETER SUPPLY uNIT
VIDEO' .4
INPUT MI-27476-A 6ALS 6AS7G(2)  0a3() MI-19088
6SHT (1] 0DXI 6aL5(2)  2021(1)
1—95
VISUAL 137 viSuaL VISUAL MOD. visSuaL
TRIPLER AMPLIFIER AMPLIFIER s P a. —L 0 25 kw
7034 7034 6076 6166 - AMPLIFIER
2vest 2v652 2v65 3 VIS
4150 4750 -50 Iusoo 4700 +2900 +800  +5800 MONITORING
REG. 0100E
0 To425
T AURAEL‘?:”VEI:UAL__i 250 YT MI-190518
INPUT - UNIT 6aLS
MI-27475-H MI-19088
+250 0 TO 4700 +800 6ALS (2}
-50 l#IGOO -50 102900 -5%50 [+5800 2021 (1)
AURAL 12T AURAL AURAL
L] TRIPLER AMPLIFIER P. A, TO 25 Kw
| —————
7034 6076 6166 AMPLIFIER
2v60! 2v602 VI01
F .
+250 0 T042%0 +800 +1600 +350 ";ML:TCETR -50 42900 +5800
010 nooluao lnoo -3g0}+575 eaLs 50 }-50
LOW VOLTAGE MOOULATOR 8
T o LOW VOLTAGE e TG A HIGH VOLTAGE
6ASTG(3) 56512 SUPPLY 8664 (2) SRAGYINF SuPPLY
6SLI(I) 8008(4) 6731(6)
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making one of these transformers variable in characteris-

tic impedance as the outer shell is rotated through 90 de-
grees. With few exceptions, identical components are used
for aural and visual circuits throughout the TT-25CH trans-
mitter. It is therefore possible to reduce spare tube and
parts inventory as much as 50 percent.

Complete Protection

Extensive metering and protective multiple trip circuits are
provided. A supervisory overload circuit indicates the cir-
cuit in which an overload occurs. Monitoring units, which
continuously monitor standing wave ratio in the output
lines are included as standard equipment. If the reflected
power rises above a pre-determined level, the transmitter
is automatically turned off to prevent damage.

Vestigial Sideband Filter
The MI-27799 Vestigial Sideband Filter is furnished com-
pletely assembled and adjusted for any one of the high

band VHF television channels. The filter is an integral unit
designed for floor, ceiling, or wall mounting near the
visual transmitter so that the input transmission line is as

short as possible.

The purpose of the filter is to attenuate the lower side-
band output of a double sideband visual transmitter. It
consists essentially of series and parallel lumped imped-
ances which act as resonant circuits at their respective
frequencies. The elements are so chosen that the react-
ance is balanced out and the input resistance is constant.
The filter
(lumped impedances), which are adjustable for tuning pur-
poses. As the filter is pretuned at the factory to the chan-

sections consist of lengths of coaxial line

nel stamped on the nameplate, no tuning adjustments are
necessary.

Reflections are kept to @ minimum when transmission line
specified in the transmitter schedule of equipment is used
between the transmitter and sideband filter.

Typical floor plan for the TT-25CH Transmitter. Many variations of this floor
plan are possible to meet requirements of existing buildings.
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MI-27799

SPECIFICATIONS

Frequency ... 174-216 mc
Maximum Power (5000 ft.
elevation) ... 25 kw

Input and Output Impedance.. 50/51.5 ohms, 38"

coaxial line

VSWR 1.1 or better

Blower .. ... 230 volt, V4 hp, 2850 rpm,
50/60 cycle

Air Interlock ... 5 amp. @ 250 volts, a-c

Ambient Temperature ... 45° C max.

Weight 532 Ibs.

Mounting ... Woll or ceiling

Clearance ... 12

VESTIGIAL SIDEBAND FILTER

[ L7
I*—J? § ——— output } dia - 8-holes
T% - | - ‘ ‘41r f
3
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SPECIFICATIONS

Performance Specifications

Visual Avural

Type of Emission ... .. ... A5 F3

Frequency Range ... .. Ch. 713 Ch. 713
Roted Power Output ... 25 kw! 14 kw2
Minimum Power Output ... 12.5 kwl 6.2 kw?

R-F Output Impedance ............. 50/51.5 ohms 50/51.5 ohms
input Impedance ... . 75 ohms 600/150 ohms
Input Level ... 0.7 v. peak-to- -+10 *=2 dbm

peak min.

Amplitude vs. Frequency
RESponse: smrrsme

Uniform =1 db
from 50 to
15,000 cycles

Upper Sideband Response:

+1,
+1,
+1,
+1
+1,
+1,
—20

—1.5 db at carrier plus 0.5 mc.
—1.5 db at carrier plus 1.25 mc.
—1.5 db ot carrier plus 2.0 mc.
—1.5 db at carrier plus 3.0 mc.
—1.5 db ot carrier plus 3.58 mc.
—3.0 db ot carrier plus 4.18 mc.

db max. at carrier plus 4.75 mc.

Lower Sideband Response:?

+1,
—20
—42

—1.5 db at carrier minus 0.5 mc.
db max. at carrier minus 1.25 mc.

db max. at carrier minus 3.58 mc.

=+ Variation in Frequency Re-
sponse with Brightness® . #+1.5 db

Visual Avural
Carrier Frequency Stability®.. 1 ke +500 cps?
Modulation Capability ... 12.5 +=2.5% (ref- +50 kc

erence white)
1.5% max.
50-100 cy.
1.0% max.
100-7500 cy.
1.5% max.
7500-15,000 cy.

Audio Frequency Distortion .

FM Noise, below +25 kc

SWING o 60 db
AM Noise, r-m.s. ... 40 db below 50 db below
100% mod. carrier

1 Mcasured at the output of the sideband filter or filterplexer.
2 Measured at the input to the diplexer or filterplexer.

3 With respect to the response at 200 ke, as measured by the BW-58
Sideband Response Analyzer at transmitter mid-choracteristic. 4.75
mc attenuation requires use of MI-27132 LP filter in the video input

circuit.

4 With respect to the response at 200 kc ot transmitter mid-charac-
teristic.

% Maximum variation with respect to the response at mid-characteristic
measured with the BW-5B Sideband Response Analyzer at brightness
levels of 22.5% and 67.5% of sync peak, using approximately 20%

(peak-to-peak) modulation.
* Maximum variation for a period of 30 days without circuit adjustment.

T Maximum voriation with respect to the standard 4.5 mc separation

between aural and visual carriers.




SPECIFICATIONS (Continued)

Performance Specifications (Continued) Tube Complement (Continued)
Visval Avral Qty. Function Type No.
Amplitude Variation Over One 1 Bias Regulater ... ... S— —— - .. OB2
Picture Frame ........oocooocc.. Les'sh fian i%fOf 2 Regulators (Modulator Screens) ... ... OA2
|e5e|pe° SLEHIS 2 Regulators (Modulator Screens) . . . o AN (0)}/)
Regulation of Qutput 7% max. 3 Voltage Regulator Tubes (Bucking Bias)............... 0A2
Burst vs. Subcarrier Phase! +5 degrees manx. 2 Voltage Reference Tubes (L.V. and H.V. Regulators). . 5651
Subcarrier Phase vs. Brightness® =7 degrees max. 1 D-C Amplifier (High Voltage Regulator) .. - 6SL7-GT
Subcarrier Amplitude! +10% max. 2 H.V. Regulators ... . 6AS7-G
Linearity (Differential Gain)3.... 1.5 db max. 1 D-C Amplifier (low Voltage Regulator) ... .. 6SL7-GT
Envelope Delay vs. Frequency! .08 usec. from 0.2 to 2.1 mc. 2 LV. Regulators .. - et . BAS7-GT
.04 usec. at 3.58 mc. 1 150 V Regulator.... .. . ... OD3
. . +.08 usec. at 4.18 mc 1 Monitor Amplifier ... B ... 6AC7
Haymogi A.Nenuuhon, I'O"IO o 1 Monitor Amplifier (Qutput) . . ... 6AG7
any single harmonic to
peak visval fundamental.. At least 60 db At least 60 db 1 1st Clamp Pulse Output.. ... . .. 6CL6
1 Bucking Bias ... . ... 6BL7-GT
1 2nd Clamp Pulse Output. i ... 6CLS

Electrical Specifications

Power line Requirements: DRIVER AURAL SECTION

Transmitter:
Line. ... ... .....230/208 volts, 3 phase, 50/60 cycles 2 Reactance Tube Modulator . - AL
Slow Lline Variations.. . . ... . +5% max. 1 FM Master Oscillator... 6Vé
Rapid Line Variations. . ... _+3% max. 1 Ist Avral Multiplier. S T— ... 5763
Power Consumption (25 kw Visval & 1 2nd Avral Multiplier SsSSEEEEEE— . .. 5763
14 kw Avral) . . . (Black Pix) 104 kw 1 3rd Avral Multiplier. ... e . 5763
(Ave. Pix) 89 kw 1 Amplifier—Avural Output .. . ... 5763
Power Factor (approx.). .. ... 90% 1 Ist Mixer .. L sAss
Crystallkggters: | — 1 2nd Mixer ...  6AS6
i t
e - — elllg) elie; ingle. phasern® s cyees 1 Amplifier-Difference Frequency ... —— 6AQ5
t
Power Consumption ....... OGS 1 st Difference Frequency Divider.. . 6AC7
1 2nd Difference Frequency Divider.. . . - 6AC7
Tube Complemenl’ 1 3rd Difference Frequency Divider. .. .. . . 6ACT7
DRIVER VISUAL SECTION 1 Crystal Oscillator-Reference Frequency = 6J6
Qty. Function Type No. 1 1st Reference Frequency Divider . .. . : 6AC7
1 Visval Crystal Oscillator No. 1. s, i . .. 6AK5 1 2nd Reference Frequency Divider. . 6AC7
1 Visval Crystal Oscillator No. 2 . .A .. 6AKS5 1 3rd Reference Frequency Divider .. . . . 6AC7
1 Buffer Amplifier ... ... . ... . ... 5763 1 Cathode Follower-Frequency Detector Driver . 12AT7
1 1st Visval Multiplier ... J ... 5763 1 Avral Tripler ... .. R . 7034
1 2nd Visval Multiplier...... . —————— 5763 1 1st Avral Amplifier...... N— ... 6076
1 3rd Visval Multiplier..... —— N ... 5763 1 Avurcl Driver Reflectometer . . . E—— . ... 6AL5
1 Visual Output Amplifier.. . R — .. 5763 1 Avral PA - —— 6166
1 Visval Tripler ... . .. 7034 1 Avural PA Forward Power Detector... ... . .. 6ALS
1 1st Visval Amplifier ... . o r——— .. 7034 1 Avral PA Reflected Power Detector.. . 6AL5
1 Visval Modulator Amplifier. .. ... 6076 1 Reflectometer Thyratron . 2021
1 Visval Driver Reflectometer.... ... . ... 6ALS I
1 Visval PA e 6166 I Maximum depaiture from the theoretical when reproducing saturated
1 Visval PA Forward Power Defector  sALS primary colors and their complements at 75% amplitude.
i “Visual PA Reflected Power [Detectar. ..  6ALS “ Maximum phase difference with respect to burst, measured after the
VSBF, for any brightness level between 75% and 15% of the sync
1 Reflectometer Thyratron ... .. ... . e ————al 7 ). | ey . - i
. : peak using 10% (peak to peak) modulation. This is equivalent to
1 1st Video Amplifier.... . - - 6AG7 5% (peak to peak) modulation as indicated by a conventional
1 Inverter ... ... . 6AG7 diode demodulator. In addition, the total differential phase between
1 Llinearity Corrector = B S  6AG7 any two levels shall not exceed 10 degrees.
1 2nd Video Amplifier.. . 6AGY 3 Maximum variation in the amplitude of a 3.58 mc sine wave modu-
2 3rd Video Amplifier 807 lating signal as the brightness level is varied between 75% and
""" N = = 1 15% of sync peak. The gain shall be adjusted for 10% (peak to
5 Modulator it (5] 46 peak) modulation of the 3.58 mc signal when the brightness is at
1 st Sync Amplifier ... ... . . . BAGT pedestal level. This is equivalent to 5% (peak to peak) modulation
1 2nd Sync Amplifier-Sync Separator.............. .. . 6UBA as indicated by a conventional diode demodulator connected after
1 Pulse Generator . 6UBA the VSBF.
1 Clipper  6SN7-GT 4 Maximum departure from standard curve. The tolerances vary line-
Ist Clamp D d '''' e - . Ls arly between 2.1 and 3.58 mc and between 3.58 mc and 4.18 mc.
! st Clamp Diode......oooiiivviiiiiiciii . 6A To meet the specification a properly terminated phase correction
1 2nd Clamp Diode............................. . o BALS network, ES-34034-B is required in the video input circuit of the
6 Voltage Reference Tubes (D-C Coupling)..... ... .. . 5651 transmitter.




SPECIFICATIONS (Continued)

DRIVER COMMON POWER SUPPLY, ETC.

1 Voltage Regulator oD3

1 Off-Frequency Interlock Control.. 2021

1 Bias Rectifier . 5R4-GY

2 Voltage Regulators (PA Blas Supply).. oD3

1 Voltage Regulator (PA Bias Supply).................. OA3

1 D-C Amplifier (PA Bias Supply)............. 6SH7

2 Series Regulators (PA Bias Supply) 6AS57-G

4 low Voltage Rectifiers.. 8008

2 Modulator Rectifier 866-A

1  Modulator Rectifier (Bias) .. 5R4-GY

6 High Voltage Rectifiers . 673

1 D-C Amplifier (Low Voltage Regulator) ..................... 6SL7-GT

2 Voltage Reference Tubes (Low Voltage Regulator).. ... 5651

3 Series Regulators (Low Voltage Regulator)...... . 5651

+2 Regulators (Carrier-Off Monitor) ... — oD3
+4 Amplifiers (Carrier-Off Monitor)....................... . . 5814.A

AMPLIFIER VISUAL SECTION

7 Visual linear Amplifier ... . 5762

6 High Voltage Supply Rectifiers................. .. .. 673

1 Bias Supply Rectifier 5R4-GY

7 Bias Supply Regulators 6AS7-G

1 Bias Supply D-C Amplifier............. ... .. 6SH7

2 Bias Supply Voltage Reference oDb3

1 Bias Supply Voltage Reference OA3

1 Forward Power Detector ... 6ALS

1  Reflected Power Detector ... ... 6ALS

1 Reflectometer Thyratron ... 2D21
AMPLIFIER AURAL SECTION

7 Avural Amplifier ...

6 High Voltage Supply Rectifiers............. ..

1 Bias Supply Rectifier. ... .

1 Forward Power Detector ...

1 Reflected Power Detector..............

1 Reflectometer Thyratron ... .

Mechanical Specifications
Dimensions.............coccooei (For dimensions see floor plans)
Weight (approx.):

11.KW Driver ... 7000 Ibs.
Avural and Visual Power Amplifier and Blower, each........._. 1100 Ibs.
Aural and Visual Power Supply and Filter, each............... 1100 Ibs.
Aural and Visual Control Unit, each 1100 lbs
Aural and Visual Plate Transformer, each................... ... 1050 Ibs.
Finish................... Two-tone umber gray, polished stainless steel trim
Maximum  Altitude! 5000 ft.
Ambient Temperature 45° C. max., 10° C. min.
Equipment Supplied
TT7-25CH TELEVISION TRANSMITTER ES-19289
Qty. Description Stock No.
1 Control Unit MI-27180-A
T 22KW Unit ~MI2719
1 11-KW Unit . Ny ‘MI1-27192
1 Auxiliary Control Unit .MI-27190
1 Set of Panels.. - ‘MI-27198
1 Blower Enclosure & Filter Punel .MI-27199
1 Rectifier Panel ...M1-27459
1 Resistor Panel MI1-27196
1 Transtormer Filter Assembly. .. MI-27197
1 H. V. Plate Transformer e MI-27187
1 Blower ... ... MI-27195
1 Llow Voltage Regulator..........._. . . M1-27 469
1 Installation Material ......M1-27185
1  Wiring Material e MI-27186
1 Line Regulator Contro] Panel. ... MI-27471 -

Equipment Supplied (Continued)

Qty. Description Stock No.
1 Line Regulator, 3 phase, 25 KVA._ .. .. . ....MI1-27473-A
2 Crystal Unit (Visval). ... M1-274922

2 Side Panels (End Shields for driver)........ . . . MI1-30541-G84
8 Elbow MI-19112-18C
12 Coupling, consisting of 1 outer sleeve, 1 inner
connector and 2 clamps . ... MI-19112-B
RF Amplifier Unit... e MI1-19066
RF Amplifier Base Unit...... MI-19067
Blower Unit ... ... ... ...M1-19068
Control Unit ... MI-19367
Rectifier Unit (Visual) - ‘MI1-19368
Rectifier Unit (Avral) ... .. ... ... ... .. MI1-19369
H.V. Transformer, 60 cycle... MI1-19072-A

Meter for Driver Reflectometer (0-20 Micro- Amp) MI-19181-A
_.MI-19380
M1-19076

Installation Material

Wiring Material

2

2

2

2

1

1

2,

2

1

1

2 Transformers ... P = — S — LoMta911112
2 Elbows ... . —— MI-19111-2
1 475 mc Low Pass Fulter MI-27132
4 Monitoring Unit ... ..M1-19088
2 Monitoring Diode ... T e ST - MI-19051-8
2 Harmonic Filter ... _MI1-273182
1 Vestigial Sideband Filter...... .. ... ... ... MI-277992
1 Set of Operating Tubes ... .. . ... [ES-34205
1 Miscellaneous Hardware Kit.... . ... ... _MI1-7474

1 Tool Kit . MI-27088
1 Finish Touch-Up Kit........ . .. I MI-28153
1 Nameplate (TT-25CH) - MI-34419
1 Set of Installation Drawings. 8976381

2 Instruction Book (TT-11AH Driver) .1B-30265
2 Instruction Book (TT-25BH Amplifiers). _I1B-36152
2 Installation Instruction Book (TT-11AH Driver).. ... 1B-30267
2 Installation Instruction Book (TT-25BH Amplifiers).  1B-36153
*  Transmission Line ... .o _.MI1119113.C*

(*Soles order must specify quantity for installation requirements})

Optional or Accessory Equipment

TTC-5A Control Console Equipment, with master monitor

but less master monitor power supply (ES-27274-2
Set of Spare Tubes .ES-34205
Set of FCC Spare Tubes. ... ... .. ES-34204
R-F Load and Wattmeter......................... _.MI-19193-H
Input and Monitoring Equipment, ered/Unwured ES-19237-G/E
Carrier-Off Monitor ... .ES-27235
Set of End Shields (2 per set).................... . ..MI1-28061
Set of 4" Channels (1 front and 1 rear) . . _MI-19365
Tuning Indicator for MI-27475-H Exciter..... . NP .MI-27487
Separate Rectifier Enclosure for Driver.............. ... ES-27299
50 Cycle Conversion Equipment _.MI-34418/34414/
19072-A1
BW.5B Sideband Response Analyzer... .. .M1-34000-8
Plate Current Meter . MI-21200-C1
WM-71A Distortion and Noise Meter..... .M1-30071-A
WA-28A Avudio Oscillator... .M1-30028-A
T0O-524-AD Oscillator \MI1-26500-A
BW-4B Visual Demodulator. ... ... . . .ES5-34048

+ Tubes for optional Carrier-Off Monitor.
1 For operation at rated power and normal plate voltage.
2 Order to suit customer’s assigned channel.




FEATURES

® Provides a power gain of 8.5 and
operates with any 5 to 10 kw driver
transmitter meeting FCC and EIA
specifications

® Excellent performance
® Low operating costs

® Visual power output 50 kw peak meas-
ured at output of sideband filter or
filterplexer

® Completely air-cooled
® Simplified, single-ended r-f circuits

® High speed a-c and d-c overload
protection

® Unitized construction permits utmost
flexibility in station layout

DESCRIPTION

The RCA type TT-50AH VHF Amplifier is designed primarily
to convert RCA TT-5A or TT-10AH television transmitters
for higher power operation in VHF channels 7 through 13,
The amplifiers may also be used to convert any 5 to 10-kw
driver transmitter that meets FCC and EIA specifications.
A custom kit of parts is required to adapt the equipment
for operation with a particular transmitter.

The amplifier equipment has a power gain of 8.5; sufficient
to provide an economical method of increasing station
power. It provides full power output on channels 7 to 13

by actual measurement at low, dollar-per-hour operating
cost. Utmost flexibility of layout is accomplished by the
unitized construction of the amplifier. The TT-50AH Ampli-
fier offers maximum high-band effective power increase
for broadcast stations in major market areas, and for those
stations faced with either expanding or strengthening
signal in their areas.

The RCA TT-50AH VHF Amplifier equipment units are
housed in cabinets which harmonize with those of the RCA
low-powered VHF TV transmitters. The units include the
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Rear view of the 50-KW Power Amplifier showing RCA type 6166
tetrodes with protecting air ducts above, and circuit components below.

air-cooled class “C” amplifiers for the aural carrier, the
air-cooled linear broad-band amplifiers for the visual sig-
nal, two blower filter equipments, a high voltage rectifier,
two filter reactors, the plate transformer, the switchgear
unit, and three sliding door cabinets which match the
TT-10AH driver and house the control and distribution
unit, rectifier and d-c switching unit, and the regulator unit.
Both aural and visual power amplifier units consist of a
single power stage utilizing a cluster of five RCA type 6166
tetrodes in a grounded-grid circuit. The air-cooled PA’s
are similar electrically and mechanically, with the excep-
tion of biasing and video bypassing. The following descrip-
tion then applies equally for either the aural or visual PA.
The input to the amplifier contains a variable transformer
in order to match the output of the driver to the low impe-
dance of the amplifier input circuit and is controiled from
the front panel of the amplifier. The input circuit consists
of the tube elements, a short section of fixed line, and a
variable capacitor which is common to all five tubes. Tun-
ing of the input circuit is accomplished by means of a re-
versible motor controlled by a switch on the front panel.

The plate circuit, which is also tuned by means of a re-
versible motor, consists of the tube elements and two
variable lines which act as inductors. In order to reach
the top frequency limit and maintain components large

enough to handle the required power, the variable lines
operate in parallel. The output circuit consists of the first
half wave length of output line, and a lumped capacity
which can be moved along the line. This configuration in
connection with the plate circuit gives a broadband output
with the proper impedance for feeding the sideband filter.

The amplifiers are housed in cabinets which provide com-
plete accessibility to all tubes as well as their circuit com-
ponents. The front panel of the amplifier contains the
tuning motor switches, individual tube meters, tuning indi-
cators, plate switches and status lamps. The tubes are
located at a convenient height behind hinged access doors,
and are of the plug-in type so that rapid changes can be
made. The resistors, capacitors, motors, and other electrical
components are mounted in the unit behind panels which
have quick disconnect fasteners. Air for cooling the tubes
is brought in through the base of the amplifier and ex-
pelled out the top of the unit.

Air requirements for the amplifiers are supplied by two
separate external blowers, one for the aural amplifier and
one for the visual amplifier. The power equipment in gen-
eral is common to both sections. A 460-volt, three-phase
supply enters the switchgear cubicle, which contains line
and distribution circuit breakers, the main rectifier plate
contactor, voltage regulators, and a distribution trans
former. The blowers are fed through appropriate starters
and circuit breakers at 460 volts. All filaments and low-
power rectifiers are fed through an automatic voltage

Switchgear Unit of the TT-50AH Amplifier which distributes
230 volt regulated and 460 volt a-c power to the amplifier.
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regulator to take care of small line variations. Bias sup-
plies are electronically regulated. Protection is supplied
both for d-c overloads and nominal a-c overloads.

Power for both aural and visual sections is furnished by
one main rectifier and one screen rectifier. D-c switching
and isolation is provided. The main rectifier uses six RCA
type 857-B mercury vapor tubes in a wye connected full-

3% 40
VISVAL PEAK POWER OUTPUT (Kw)

45 50

and visual sections.

wave circuit, with half voltage taken from the neutral.
Separate filters are used in the high voltage supply to the
visual and aural amplifiers to prevent interaction. One
filter, common to all unmodulated stages, is used on the
N center tap 2900 volt supply. The 1200 volt screen rectifier
using three RCA type 673’s in a three phase half wave
rectifier, is common, but a separate filter is used for aural

Reflectometers and associated meters are supplied to indi-

cate power output of both picture and sound amplifiers.

These meters also indicate voltage standing wave ratio
and connect to the protective circuit which removes trans-
mitter plate power when the VSWR exceeds a predeter-
mined value. Facilities are provided to permit continuous
picture monitoring. All essential operating controls are
duplicated at the control panel of the RCA type TTC-5A
console, designed for operation with the TT-50AH.

MONITORING UNIT 3%-DIA VESTIGIAL SIDEBAND SFT WIDE x 8FT HIGH Suggested floor layout for the TT-50AH
MI-19088-1 | 513-OHM FILTER MI-27315-H LOADING DOORWAY showing in-line arrangement of the driver
with power amplifier, rectifier, filter reactor
' ] / and switching units grouped in rear.
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SPECIFICATIONS

Performance Specifications’

Visval Aural
Type of Emission.... . A5 F3
Frequency Range . Channels 7-13 Channels 7-13
Rated Power Output ... 50 kw mox. 30 kw mox.
Power Gain . 85 8.5

50/51.5 ohms
50/51.5 ohms

R-F Output Impedance.............. 50/51.5 ohms
R-F !nput Impedonce............. 50/51.5 ohms
Frequency Response:
=+1 db ot carrier 4-0.5 mc2
=+1 db ot carrier 41.25 me
+1 db at carrier +2.0 mc
+1 db ot carrier +3.0 mc
+1 db at carrier 4+3.0 mc
+1, —1.5 db at carrier +4.18 mc
Variation in Frequency Re-
sponse with Brightness®.... 12 db

Uniform +1 db
from 50 to
15,000 cycles

AM Noise, rms............... 40 db below 50 db below
100% mod. corrier
Amplitude Variation Over One
Picture Frame .............. Less than 2% of
the peak of
sync level
Regulation of Output.......... 7% max.

Linearity (Differential Gain)4... 1.5 db max.

Electrical Specifications

Power Line Requirements:
Line. ...
Slow Line Variations
Raopid Line Variations
Regulation
Power Consumption..
Power Factor (0pprox.)........o...c.......... P A . 90%

... 460 volts, 3 phase, 60 cycles

Tube Complement
VISUAL SECTION

Qty. Function Type
5 Lineor Final Amplifier. S — ...6166
1 Voltage Regulator ... 6SH7
7 Voltage Regulator 6AS7-G
1 Voltage Regulator - OA3
2 Voltoge Regulator . .0D3
1 Rectifier ....5R4GY
2 Reflectometer ... 6ALS
1 Reflectometer ... P S — 2021

AURAL SECTION
5 Power Amplifier 6166
2 Reflectometer ” 6ALS
1 Reflectometer ... 2021
RECTIFIER SECTION
6 Main Rectifier 857-8
3  Auxiliary Rectifier e 673

1 The overall performance of a TV transmitter using the TT-50AH ampli-
fier is necessarily dependent upon and governed by the performance
of those portions of the transmitter preceding the amplifier.

2 With respect to the response at 200 kc os measured by the BW-5B
Sidebond Response Analyzer ot transmitter mid-choracteristic. 4.75 mc
attenuation requires use of M1-27132 LP Filter in the video input circuit.

3 Maximum variation with respect to the response at mid-characteristic
measured with the BW-5B Sideband Response Analyzer at brightness
levels of 22.5% ond 67.5% of sync peak, using approximately 20%
(peak-to-peak) modulation.

Mechanical Specifications

Dimensions:
Aural ond Visual Power Amplifiers........ 84’ high, 42’ wide, 53"’ deep
Control Rectifier and Regulator

Cabinets (each) ... 84’ high, 30" wide, 322" deep
Blower Units.... ...347/s" high, 477" wide, 2358 deep
Switchgear ... 753" high, 52 wide, 48" deep

High Voltage Rectifier
Filter Reactors ........

...84" high, 70"’ wide, 50" deep
..461/2" high, 36” wide, 36" deep

Plate Transformer........................... 45/ high, 51" wide, 30" deep
Total Weight of Amplifier Equipment approx.)........................ 15,000 Ibs.
Finish_ ... Two tone umber gray, polished stainless steel trim
Moximum Altituded 7500 ft
Ambient Temperature...........ccoccooiiieieieeeneen. 45° C mox., 10° C min.

Equipment List
TT-50AH TELEVISION AMPLIFIER (ES-19276)

Qty. Description Stock No.
1 Aural Power Amplifier... MI-19366
1 Visual Power Amplifier...... MI-19370
1 Contro!l ond Distribution Unit M1.19371
1 Rectifier and D-c Switching Unit.. MI-19372
1 Regulator Unit ... MI1-19373
1 Switchgear MI-19374
1 High Voltage Rectifier MI1-19375
2  Filter Reoctors ..M1-19376
1 Plote Transformer ... MI1-19377
2 Blower ond Filter Equipments... ...MI-27153
1 Monitoring Diode ... ... MI1-19051-B
2 Power Amplifier Output Monitoring Units.. M1-19088
1 Set of End Shields (2 per set) M1-28061
1 Set of Installation Material _.MI-27159
1 Miscelloneous Hardware Kit MI-7474
1 Set of Operating Tubes........... ... .. .. ES-19277
1 Naomeplote M1-28180-1
2 Harmonic Filters ... ... M1-27318%
1 Finish Touch-Up Kit... ... MI-7499-A
*  Transmission Line (*Sales order must specify quantity
for instollotion requirements) M1-19313
1 Installotion Instruction Book ... ... .. ... 1B-36157
1 Instruction Book ... 1B-36158
1 Vestigial Sideband Filter.... MI-27315-H6
Optional and Accessory Equipment
TTC-5A Control Console Equipment, with master monitor
but less master monitor power supply........ . M1-27274-5
Diplexer e S .MI1-193946
R-F Load and Wattmeter. ... MI-192191-H
TV Station Monitoring Equipment Wired/Unwired. ... ES-19203-A/B
Color TV Station Monitoring Equipment Wired/Unwired .. ES-19237-A/B
Complete Set of Spare Tubes ES-19277

FCC Spore Set of Tubes ... S— ES-19278

BW-5B Sideband Response Analyzer . .M1-34010-B
Plote Current Meter MI-21200-C1
WM.-71A Distortion and Noise Meter ...M1-30071-A
TO-524-AD Oscilloscope - .MI1-26500-A
Carrier-Off Monitor ...MI1-27470

Installation Kit (for MI-27470)... MI1-27484-A

4 Without correction. The correction circvits are normally applied in or
ohead of the video modulator in the driver. Meosured ot 3.58 mc
with increments not larger than 10% between 15% ond 75% of peck
of sync voltage.

5 For operation at rated power and normal plate voltage.

6 Order to suit customer’s assigned frequency.




FEATURES

Power output 50 kw peak at output of
sideband filter or filterplexer

Air-cooled tubes—air-cooled transformers
Economical installation—low operation costs

Excellent video frequency response—better
than EIA requirements

Hum level —40 db insures satisfactory
operation on non-synchronous network
originations

Visual carrier frequency stability =1 ke

Aural carrier frequency stability =1 ke

World Radio History

Accessory 50-kw Cut Back Kit permits easy
power cutback to 10 kw

Vestigial sideband characteristics deter-
mined by fixed-tuned, trouble-free, and fac-
tory-adjusted sideband filter or filterplexer

All important circuits are metered
High-speed a-c and d-c¢ overload protection

Lower installation costs—preformed inter-
cabinet connection cable

Reduced floor-space—sliding doors require
no space for door swing

Compact, easily handled cubicles




Visual transmitter section of the 10 kw driver used for the low power section of the TT-50AH transmitter.
Photo shows visual driver chain and r.f amplifier cabinets.

DESCRIPTION

RCA’s powerful VHF television transmitter, the TT-50AH,

is designed to provide a maximum output of 50 kw

peak visual signal at the output of the sideband filter in
conformance with FCC and ElA standards and 30 kw
of aural power at the output of the transmitter. The equip-
ment operates in VHF television channels 7 to 13 (174-216
mc) and, when used in combination with proper gain RCA
antennas, easily provides the maximum of 316 kw e.r.p.

with plenty of power to spare.

The equipment thus offers maximum high-band effective
radiated power for broadcast stations in major market
areas. It provides “saturation” coverage and conserva-
tive, reliable operation with power in reserve. Better
linearity, finer pictures, good frequency response, low phase
shift maintained as tubes age, longer tube life, and less
time consumed in making adjustments to maintain proper
levels are derived from the TT-50AH’s conservative design.
The TT-50AH transmitter has been designed for use in
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stations requiring a medium power transmitter with an
RCA superturnstile antenna to meet ERP requirements. It
is recommended for all major broadcast stations planning

overall deluxe facilities.

The RCA type TT-50AH Transmitter consists of the r-f sec-
tions of the type TT-T0AH which include visual and aural
modulators followed by amplifiers which raise the power
level to the specified 50 kw. These amplifiers, visual and
aural, consist of five RCA Type 6166 tubes operating
in parallel in each amplifier. The d-c power supplies and
the a-c switchgear are common to both the visual and
aural sections of the transmitter, with d-c switching and

isolation to facilitate servicing.

The 10-kw driver and control circuits are housed in seven

cubicles equipped with sliding front and rear access doors.
These cabinets are mounted adjacent to each other on
rails which serve not only as a base frame but also wire
trench. Two cabinets, grouped at the left, house the aural
driver section which employs a phase modulated exciter and
includes a built-in pre-emphasis network. The visual driver
section, located in the two right-hand cabinets, features
high-level, grid modulation of the 10 kw amplifier/driver.
This driver and the 50 kw output amplifier stages are the
only broadband stages in the equipment. The three center
cabinets house the overload relays, regulated power sup-
plies, and control and distribution components. These three

cabinets are common to both the aural and visual sections

of the transmitter.

Front view of TT-50AH Transmitter with front cabinet doors open.

PERREARS
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Central cabinets of the 10 kw driver showing control and distribution,
screen rectifler, and regulator units.

The TT-50AH employs high-gain RCA 6166 air-cooled tet-

rode tubes in both aural and visual amplifiers and drivers.

R-f amplifier and modulator circuits employ the latest de-
sign features which result in the highest degree of aural
and visval transmission fidelity. High level modulation is
employed at the grid of the 6166 driver power amplifier

stage and a vestigial sideband filter provides sideband

attenuation in compliance with standards of TV transmis-
sion. This system provides the greatest possible simplicity
in operation since the only transmitter tuning adjustment
which affects the video frequency response characteristic
are in the modulated and final stage circuits. The filter
shapes the sideband response and gives positive assurance
of correct spectrum response at the antenna connection.

Reflectometers and associated meters are supplied to indi-
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cate power output of both picture and sound transmitters.
The

voltage standing wave ratio and connect to the protective

reflectometers and associated meters also indicate
circuit which removes transmitter plate power when the
VSWR exceeds a predetermined value. Similar equipment
is also supplied to indicate power and VSWR between the
10-kw modulated amplifier and the output amplifiers. The
reflectometers also tie into the transmitter control circuit
and remove power in the event that the VSWR exceeds

the predetermined value.

Facilities are provided to permit continuous picture moni-
toring at various points in the system, including diodes be-
fore the linear amplifier and at the input of the sideband
filter. All essential transmitter operating controls are dupli-
cated at the control panel of the RCA type TTC-5A console,
designed as an accessory equipment for operation with
the TT-50AH.

TT-50AH Circuits

Complete units from the TT-10AH driver are used for the
low-power section of the TT-50AH. These provide an aural
r-f section up to and including the driver amplifier and a

visual section up to and including the modulated amplifier.

Crystal control is used to maintain frequency accuracy to
*+1 ke in the visual transmitter. This order of stability is
of great importance when offset carrier operation is em-
ployed. The stability is achieved through the very accurate
application of temperature control to the crystal. This crystal
is operated in a low power crystal oscillator circuit from
which the output frequency is 1/18 the assigned frequency
of the TT-50AH. Three additional stages—a tripler, doubler,
and amplifier stage, are associated with the low power
crystal oscillator and together constitute the visual exciter

unit.

Simplified block diagram of the TT-50AH Transmitter.
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RCA type 6166 air-cooled tetrode, five of
which are used in parallel in a grounded
grid circuit in the TT-50AH transmitter’s
pewer amplifier. The tubes are physically
located in a ring so that each can be
driven equally, and output power coupled
from each tube in the simplest manner.
Tubes, located behind hinged access doors,
are of plug-in type for rapid change.

4

Power amplifier of the TT-50AH showing front panel
with tuning motor switches, individual tube meters,

tuning indicators, switches and status lamps.
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Aural Exciter

In the aural section of the transmitter an FM exciter unit
replaces the visual exciter described above. Power output
and frequency ranges are nearly the same for aural and
visual exciters, hence the succeeding amplifier stages are
similar. In this unit, a crystal oscillator and pulse shaper
produce narrow pulses which are used to drive the linear
sawtooth generator at crystal frequency. The linear saw-
tooth pulses are then clipped in the sawtooth modulator at
a level which is a function of the audio frequency informa-
tion. These clipped pulses are used to drive a tuned cir-
cuit, and a phase modulated result is obtained. An appro-
priate amount of frequency multiplication then results in
an output at %4 of carrier frequency for channels 7-13. A

pre-emphasis circuit is built into the audio amplifier of the
FM exciter. However the change of a single connection
restores the exciter to a flat modulation response so that
pre-emphasis may be inserted elsewhere in the system.

Intermediate R-F Amplifiers

The R-F power tube line-up for the TT-50AH following the
exciter unit includes four stages. The first following stage,
an RCA 4-65A, is used as a frequency tripler. This stage is
followed by two stages of straight through amplification.
First, is an RCA 4X500 amplifier followed by a grounded
grid stage using the RCA 5762 tube. Swamping is applied
between the output of the driver and the grid circuit of the
modulated power amplifier.

Photo of high voltage rectifier cabinet with high voltage plate transformer on right
and filter reactors on the left. Ductwork is pictured at the right top of photo.
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The power amplifier tube in both transmitters is an RCA

type 6166 especially designed for VHF broadband television
transmission. Due to the high power capability of this tube
it was possible to build a single ended power amplifier
stage and take advantage of somewhat simpler construction.
At the same time the need for a balun was eliminated,

since the transmitter is single ended throughout.

The modulated power amplifier utilizes a “half wave” grid
circuit, dispensing with the usual blocking capacitor. By this
scheme the modulator load capacitance is reduced to the
sum of the tube capacitance and the distributed r-f circuit

capacitance.

The modulator of the transmitter is designed to accept an
input signal as low as 0.7 volt peak-to-peak and to give
maximum output signal level of approximately 425 volts.
This output signal is attained through the use of three video
amplifiers. The first and second video amplifiers employ
6CL6 tubes, and the third video emplifier two 807 tubes
connected in parallel. These video stages provide a gain of
approximately 600. The modulator stage consists of seven
6146 tubes. Its mode of operation is somewhat novel. It is
direct coupled and has a gain of unity. The output stage
provides isolation between the relative high impedance of
the third video amplifier and the variable impedance of
the r-f amplifier grid network.

The modulator is particularly designed for color usage, with
low differential phase and high sub-carrier handling ability.
It includes a back-porch clamp circuit which features a
high degree of stability especially when operated with
degraded input signals.

Power Amplifiers

The air cooled visual and aural power amplifiers are similar
electrically and mechanically, with the exception of biasing
and video bypassing. The following description then applies
equally for either of the power amplifiers.

In order to obtain the required power output from each
amplifier, five RCA type 6166 air-cooled tetrodes are used
in parallel in a grounded grid circuit. The tubes are physi-
cally located in a ring so that each can be driven equally,
and output power coupled from each tube in the simplest

manner.

The input to the amplifier contains a variable transformer
in order to match the 51.5 ohm output of the driver to the
low impedance of the amplifier input circuit. This transformer

is constructed similarly to the one used in the TT-25BH am-
plifier and is controlled from the front panel of the amplifier.
The input circuit consists of the tube elements, a short sec-
tion of fixed line, and a variable capacitor which is common

to all five tubes.

The plate circuit consists of the tube elements and two vari-
able lines which act as inductors. In order to reach the top
frequency limit and maintain large enough components to
handle the required power the variable lines operate in
parallel. The output circuit consists of the first half wave
length of output line, and a lumped capacity which can
be moved along the line. This configuration in conjunction
with the plate circuit gives a broadband output with the
proper impedance for feeding the sideband filter.

The front panel of the amplifier contains the tuning motor
switches, individual tube meters, tuning indicators, plate ON
switches and status lamps. The tubes are located at approxi-
mately waist height behind hinged access doors, and are
of the plug-in type so that rapid changes can be made.
The resistors, capacitors, motors, and other electrical com-
ponents are mounted in the unit behind panels which have

quick disconnect fasteners.

Air requirements for the amplifiers are satisfied by using
two separate external blowers, one for the aural amplifier
and one for the visual amplifier. The power equipment in
general is common to both sections. A 460 volt, three-phase
supply enters the switchgear cubicle, which contains line
and distribution circuit breakers, the main rectifier plate
contactor, voltage regulators, and a distribution transformer.
The blowers are fed through appropriate starters and cir-
cuit breakers at 460 volts. All filaments and low-power
rectifiers are fed through an automatic voltage regulator
to take care of small line variations. Bias supplies are elec-
tronically regulated. Protection is supplied both for d-c

overloads and nominal a-c overloads.

One main rectifier and one screen rectifier supply power
for both aural and visual sections. D-c switching and isola-
tion is provided. The main rectifier uses six RCA type 857-B
mercury vapor tubes in a wye connected full-wave circuit,
with half voltage taken from the neutral. Separate filters
are used in the high voltage supply to the visual and aural
amplifiers, to prevent interaction. One filter, common to all
unmodulated stages, is used on the center tap 2900 volt
supply. The 1200 volt screen rectifier, using three RCA type
673's in a three phase half wave rectifier, is common, but

a separate filter is used for aural and visual sections.
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Isolation and Switching lights, located at strategic front panel positions, will indi-

D-c power is routed into a switching cabinet and distributed cate the location of the trouble. The operator can, by meas

to the various amplifiers through appropriate remotely con- of a switch on the front panel, isolate the faulted side and
trolled switches. The transmitter control circuits are so return the non-aRfecied e 16 TheiEAE T Tl

t id oper sequencing and to provide = ]
i iiEes @xto ProYl < S . .p air interlocks, the personnel interlocks, and the other pro-
“cold break” switching. In the event of a fault in either the

- ’ : tive int bypass that with normal safet
visual or aural sections, the usual three shot reclosing system tective interlocks are bypassed, so that wi r 4

R

will attempt to return the transmitter to the air. If the precautions, the faulted side can be serviced while the non-
fault persists, the transmitter will be “locked out.” Status affected side continues in operation.
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Suggested floor layout for the TT-50AH showing in-line arrangement of the driver with power amplifier,
rectifier, filter reactor and switching units grouped in rear.

World Radio History




50 KW Vestigial Side Band Filter
The MI-27315-H Vestigial Side Band Filter is furnished com-

pletely assembled and adjusted for any one of the VHF
television channels 7 through 13. It is an integral unit
designed tor ceiling mounting near the 50 kw visual trans-
mitter so that the input transmission line is as short as
possible. The coaxial connection between the transmitter
and the side band filter should not be more than 15 feet
long.

The purpose of the filter is to attenuate the lower side-band
output of a double side band visual transmitter. It consists
essentially of parallel transmission lines which have resonant
cavities connected to them at several points. The lines are
jointed at the input through a bridge balun and at the out-

put with a transformer tee.

Switching cabinet of TT-50AH which distributes a-¢ power to the
various amplifiers through appropriate remotely controlled switches.
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In order to minimize reflections on the transmission line be-
tween the visual transmitter and the filter, the visual input
of the filter is designed to have a constant input impedance
over the band of frequencies produced by the visual trans-
mitter. Since resonant circuits of the inductance-capacitance
type are impractical at the frequencies involved, the filter
sections consist of lengths of coaxial line (resonant cavities).
The cavities are adjustable for tuning purposes and proper
operation of the filter is achieved when both sides are

balanced.

Power Cutback (50/10 kw)

It has been found very desirable in most installations to
provide for cutting out a defective amplifier unit or power
supply and operating at reduced power while repairs are
being made. In order to do this, it is generally necessary
to: by-pass one or more radio-frequency output circuits by
means of coaxial transmission line switches; remove d-c and
a-c power from a defective amplifier, or if necessary,
switch the amplifier from one power supply to the other;
and by-pass normal interlocking circuits at certain points

while repairs are being made.

All of these steps may be accomplished quickly and without
danger of damage to equipment, or injury to personnel,
through the use of an optional power cutback equipment
now available as an accessory item. The equipment makes
it possible to operate with one amplifier alone, or directly
out of the driver only, with either visual or aural trans-
mitters, so that power can be reduced. Thus, maximum

reliability is possible.




SPECIFICATIONS

Performance Specifications

Type of Emissi Visual Avral

A5 F3
Frequency Range .................. Channels 7-13 Channels 7-13
Rated Pawer Output................. 50 kw! 30 kw2
Minimum Pawer Output........... 30 kwl 15 kw2

50/51.5 ohms
600/150 ohms

... 50/51.5 ohms
. 75 ohms

R-f Output Impedance..

Input Impedance ...

Input Level 0.7 v. peak-to- +10 *=2 dbm
peak min.
Amplitude vs. Frequency
Response ........ccccoecvveceecece Uniform =1 db
from 50 to

15,000 cyycles
Upper Sideband Response:3
+1, —1.5 db at carrier +0.5 mc

-+1, —1.5 db at carrier +1.25 mc
+1, —1.5 db at carrier +2.0 mc
+1, —1.5 db at carrier +3.0 mc
+1, —1.5 db at carrier +3.58 mc
+1, —3.0 db at carrier +4.18 mc
—20 db max. at carrier +4.75 mc

Lower Sideband Response:4
+1, —1.5 db at carrier —0.5 mc
—20 db max. at carrier —1.25 mc
—42 db max. at carrier —3.58 mc

Variation in Freq. Response

with Brightness® ... +2.0 db
Carrier Frequency Stability8.... %1 ke +1 ke
Modulation Capability ............ 12.5 =2.5% (ref- =+50 ke
erence white)
Avdio Frequency Distortion...... 1.5% max
50-100 cy.
1.0% max.
100-7500 cy.
1.5% max.
7500-15,000 cy.
FM Noise, below *25 ke Swing 60 db
AM Noise, rms......ccccoeeueeree 40 db below 50 db below
100% modulation carrier

1 Measured at the output of the sideband filter or filterplexer.
2 Measured at the input to the diplexer or filterplexer.

3 With respect to the response at 200 k¢, as measured by the BW-5B
Sideband Response Analyzer at transmitter mid-characteristic. 4.75 mc
attenuation requires use of MI-27132 LP filter in the video input
circuit.

4 With respect to the response at 200 ke at transmitter mid-charac-
teristic.

5 Maximum variation with respect to the response at mid-characteristic
measured with the BW-5B Sideband Response Analyzer at brightness
levels of 22.5% and 67.5% of sync peak, using approximately
20% (peak to peak) modulation.

8 Maximum variation for a period of 30 days without circuit adjustment.

7 Maximum variation with respect to the standard 4.5 mc separation
between aural and visual carriers.

Visval Avral
Amplitude Variation Over One
Picture Frame ................. Less than 5% of
the peak of
sync level
Regulatian af Output................ 7% max.
Burst vs. Subcarrier PhaseS...... =+7 degrees max.
Subcarrier Phase vs. Bright-
nessd . *+7 degrees max.
Subcarrier Amplitude8 _.......... 15% max.

Linearity (Differential Gain)10.. 1.5 db max.

Envelope Delay vs. Frequencyll .08 usec. from 0.2 to 2.1 mc
.04 usec. at 3.58 mc
=+.08 usec. at 4.18 me

Harmonic Attenuation (ratio of
any single harmanic to

peak visval fundamental).. at least 60 db at least 60 db

Electrical Specifications

Power Line Requirements:

Transmitter:
Line 460 volts, 3 phase, 60 cycles
Slow Line Variations *+5% max.
Rapid Line Variations +3% max.
Regulation 3% max.
Power Cansumption See curve
Power Factor (approx.) 90%
Crystal Heaters:
Line 115 volts, single phase, 60 cycles
Power Consumption 61 watts
Mechanical Specifications
Dimensions:
Overall Length (front line cabinets only) ... ... 18 117
Overall Height (front line cabinets only) 84"
Overall Depth (front line cabinets only) 32%y"
Weight (approx.) 19,000 Ibs.
Finisho oo Two-tone umber gray, polished stainless steel trim
Maximum Altitudel 7500 ft.

Ambient Temperature 45°C max., 10°C min.

8 Maximum departure from the theoretical when reproducing saturated
primary colors and their complements at 75% amplitude. A properly
terminated TA-9 Stabilizing Amplifier is required in the video input
circuit,

9 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) modvulation. This is equivalent to
5% (peak to peak) modulation as indicated by a conventional diode
demodulator.

10 Maximum variation in the amplitude of a 3.58 mc sine wave modu-
lating 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 mc signal when the brightness is at pedestal
level. This is equivalent to 5% (peak to peak) modulation as indi-
cated by a conventional diode demodulator connected after the
VSBF. A properly terminated TA-9 Stabilizing Amplifier is required
in the video input circuit.

11 Maximum departure from standard curve. The tolerances vary linear-
ly between 2.1 and 3.58 mc and between 3.58 mc and 4.18 mc. To
meet the specification a properly terminated phase correction net-
work, ES-34034-A is required in the video input circuit of the
transmitter,




SPECIFICATIONS (Cont'd)

Tube Complement

TT-50AH TUBE COMPLEMENT (ES-19274)
VISUAL SECTION

Quantity Function Type
1 Crystal Oscillator ... 6V6-GT
1 Tripler ... i 6V6-GT
1 Doubler
1 Amplifier
1 Tripler 465-A
1 IPA 4X500A
1 Driver . 5762
1 Modulated Amplifier ... 6166
5 Linear Final Amplifier........ . . 6166
1 1st Video Amplifier.......... .. 6CL6
1 2nd Video Amplifier 6CL6
2 3rd Video Amplifier.. 807
1 Phase Splitter .. o 6CLS
7  Modulator ... — . 6146
1 Video Monitor ... ... ... ... 6CLé
1 Sync Amplifier 6CL6
1 Sync Separator 6U8
1 D-C Off Set..... 5651
1 Clamp Diode ... 6ALS
1 Clipper and Pulse Former. ... . [ ... 6U8
4  Voltage Regulotor ... 6146
1 Voltage Regulator —— 6SH7
2 Regulator Control 6SL7-GT
6 Voltage Regulator ... 6AS7-G
4  Voltage Regulator 0ocC3
3  Voltage Regulator .. 0OA2
1 Voltage Regulator ... OA3
10  Voltage Regulator .. 0B2
4  Voltage Regulator oD3
2 Rectifier ... ~ .. B866-A
4 Rectifier 5R4GY
4  Reflectometer ... ... .. 6ALS
2  Reflectometer ... .. ... 2021

AURAL SECTION

Quantity Function Type
1 Crystal Oscillator ... T —— 12AT77
1 Pulse Shaper 12AT7
1 Sawtooth Generator ... . .. .. 12AT7
1 Sawtooth Modulator ... 12477
1 Quadrupler 6AU6
1 Amplifier 6AUS
1 Doubler .. 6AU6
1 Doubler .. 6AU6
1 Tripler ... - e S 6AUS
1 LT =1 e e w pp———r—— 12A77
1 Tripler ... 5763
1 Amplifier ... 6146
1 Audio Amplifier . . . . 12AX7
1 Audio Amplifier ... Py —— - 12AU7
Vo Tripler o 4-65A
1 IPA e - - . 4X500A
1 Driver ... S—— . = 5762
1 Driver Amplifier e 6166
5  Power Amplifier .. ~ . . 6166
2 Rectifier ... e 5R4GY
1 Voltage Regulator . . . L OA2
1 Voltage Regulator ... . . o e S 0oB2
4  Reflectometer ... ... R ... G6AL5
2 Reflectometer ... ... S e ot 2021

RECTIFIER SECTION

6 Main Rectifier ... 8578
3  Auxiliary Rectifier ... 673

Equipment Supplied

TT-50AH TELEVISION TRANSMITTER (ES-19270)

Quantity Description Stock No.
1 Avral Driver Chain MI-19331
1 Avural RF Amplifier ... MI-19330
1 Avural Power Amplifier MI-19366
1 Visual Driver Chain M1-19332
1 Visual RF Amplifier and Modulator. .. . ....MI-19333-C
1 Visual Power Amplifier MI-19370
1 Control and Distribution Unit . MI-19371
1 Rectifier and DC Switching Unit ... ....M1.19372
1 Regulator Unit MI-19373
2 10 kw Blowers ... .. M1-19346
1 Switchgear ... MI-19374
! High Voltage Rectifier MI-19375
2 Filter Reactors ....... .. M1-19376
1 Plate Transformer .. ..M1-19377
2  Blower and Filter Equipments...._ . _...M1.27153
2 Monitoring Diodes ... C......MI1-19051-B
2 PA Output Monitoring Units ... .. MI1-19088
2 PA Input Monitoring Units ... MI-19088
2 Avural Crystal Units (1 spare) to be ordered to suit
customer’s assigned frequency ..MI-19450-A
2 Visual Crystal Units (1 spare) to be ordered to suit
customer’s assigned frequency.... ... MI-19400-L4
1 Set of End Shields (2 per set) ... MI1-28061
1 Lot of Installation Material ... MI-19378
1 Miscellaneous Hardware Kit MI-7474
1 Set of Operating Tubes............................ .. ES-19274-8
1 Tube Socket Alignment Gauge ... ... ...M1-27578
1 DC Filament Supply for Modulated Amplifier .. ES-27272 . 5
1 Low Pass Video Filter MI-27132
1 Nameplate M1-28180-1
1 Vestigial Side Band Filter (*Order to suit
customer’s assigned channel) ... MI1-27315-H*
2 Harmonic Filters (*Order to suit customer’s channel)M1-27318*
1 Finish Touch-up Kit MI1-7499-A
*  Transmission Line (* Sales order must specify quan-
tity for installation requirements) ... MI-19313
1 Installation Instruction Book 1B-36157
1 Instruction Book ... .1B-36158

Optional or Accessory Equipment

TTC-5A Control Console Equipment, with master monitor
but less master monitor power supply................. MI-27274-5

Diplexer (* Order to suit customer’s assigned channel)... M1-19394*

R-F Load and Wattmeter.............. .. . ... . . MI-19191.H
Color TV Station Monitoring
Equipment Wired/Unwired s s ES-19237-G/E

Complete Set of Spare Tubes . ES-19274-B
FCC Spare Set of Tubes ... ... ES-19275-B
50 KW Cut Back Kit .. — MI-27157
Carrier-Off Monitor ... .. . ~ e h B | ES-27235
Motor Driven Coaxial Switch . ....MI1-27330
Manual Transfer Panel ... ....MI1-27734
Motor Contactor ... ... _..M1-27832
Tripler Conversion Kit ... . ) — MI-34407
BW-5B Sideband Response Analyzer. . e — ES-34010-B
Plate Current Meter .......cccccuvineninnmiinniiiiinneienieeeiecccrnaeens M1-21200-C1
WM.-71A Distortion and Noise Meter . ...M[1-30071-A
TO-524-AD Oscilloscope ... .. ... — —— MI-26500-A

! For operation at rated power and normal plate voltage.




VHF TRANSMITTERS

100 KW VHF TV TRANSMITTER

TYPE TT-100AH
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FEATURES

® Power output 100 kw peak at output of ® Vestigial sideband characteristics deter-
sideband filter or filterplexer mined by fixed-tuned, trouble-free, and fac-
tory-adjusted sideband filter
Air-cooled tubes—air-cooled transformers
All important circuits are metered
Economical installation—low operating costs
High-speed a-c and d-c overload protection
® Excellent video frequency response—better

than EIA requirements Lower installation costs

® Hum level —40 db insures satisfactory Reduced floor-space—sliding doors require
operation on non-synchronous network no space for door swing
originations

® Small, easily handled cubicles
Visval carrier frequency stability =1 ke
Cut-back to 50 kw and 10 kw available as
Aural carrier frequency stability =1 ke optional equipment

B.4017 95



Visval transmitter section of the driver used for the low power section of the TT-100AH transmitter.
Photo shows visual driver chain and modulated r-f amplifier cabinets.

DESCRIPTION

RCA’s most powerful VHF television transmitter, the TT-
100AH, is designed to provide a maximum output of 100
kw peak visual signal at the output of the sideband filter in
conformance with FCC and EIA standards and 60 kw
of aural power at the output of the transmitter. The equip-
ment operates in VHF television channels 7 to 13 (174-216

mc) and, when used in combination with low gain an-

tennas, easily provides the maximum of 316 kw e.r.p. with

plenty of power to spare.

The equipment thus offers maximum high-band effective
radiated power for television stations in major market
areas. It provides “saturation” coverage and conserva-
tive, reliable operation with power in reserve. Better lin-
earity, finer pictures, good frequency response, low phase
shift maintained as tubes age, longer tube life, and less
time consumed in making adjustments to maintain proper
levels are derived from the TT-100AH’s conservative design.

The TT-100AH Transmitter has been specifically designed
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for stations located in areas that choose to operate with a
high powered transmitter and low gain antenna to obtain
coverage in mountainous or extremely hilly locations. It is

also recommended for stations planning deluxe facilities.

The RCA Type TT-100AH Transmitter consists of a TT-10AH
driver which includes visual and aural modulators followed
by paralleled amplifiers of the TT-50AH type which have
been redesigned to supply a peak output power of 100
kw with plenty of reserve power. These amplifiers, visual
and aural, are very similar in circuitry and construction to
those used in the TT-50AH Transmitter. The driver units and
one visual and one aural amplifier have common d-c power
switchgear. The other power amplifiers have a common

d-c power supply and a-c switchgear.

The 10-kw driver portions and one set of controls of the
transmitter are housed in seven cubicles equipped with
sliding front and rear access doors. These cabinets are
mounted adjacent to each other on rails which serve not
only as a base frame but also wire trench. Two cabinets,
grouped at the left, house the aural driver section which
employs a phase modulated exciter and includes a built-in
pre-emphasis network. The visual driver section, located in

the two right-hand cabinets, features high-level, grid modu-

lation of the 10 kw amplifier. The two parallel amplifiers

and the 10 kw modulated amplifier are the only broad-
band stages in the equipment. The three center cabinets
house the overload relays, regulated power supplies, and
control and distribution components. These three cabinets
are used in common by the aural and visual sections of

the transmitter.

The TT-100AH employs high-gain RCA 6166 air-cooled
tetrode power amplifier tubes in both aural and visual
amplifier and driver units. R-f amplifier and modulator cir-
cuits employ the latest design features which result in the
highest degree of aural and visual transmission fidelity.
Visual Modulation is employed at the grid of the 6166
driver power amplifier stage following each of the 50 kw
amplifiers and a vestigial sideband filter provides side-
band attenuation in compliance with standards of TV
transmission. This system provides the greatest possible
simplicity in operation since the only transmitter tuning
adjustment which affects the video frequency response
characteristic are in the modulated and final stage circuits.
The filter shapes the sideband response and gives positive
assurance of correct spectrum response at the antenna

connection.

Front view of TT-100AH transmitter with front cabinet doors open, and transmitter control console.
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Central cabinets of the 10 kw driver showing control and distribution,
screen rectifier, and regulator units.

Reflectometers and associated meters are supplied to indi-
cate power output of both picture and sound transmitters.
These meters also indicate voltage standing wave ratio
and connect to the protective circuit which removes trans-

mitter plate power when the VSWR exceeds a predeter-

mined value. Similar equipment is also supplied to indicate

power and VSWR between the 10 kw modulated amplifier

and the output amplifiers. These reflectometers also tie into
the transmitter control circuit and remove power in the

event that the VSWR exceeds the predetermined value.

Facilities are provided to permit continuous picture moni-
toring at various points in the system, including diodes
before the linear amplifier and at the input of the sideband

filter. All essential transmitter operating controls are dupli-
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cated at the control panel of the RCA type TTC-5A con-

sole. The console is an optional item designed for operation

with the TT-100AH.

TT-100AH Circuits
Complete units from the TT-10AH driver are used for the

low-power section of the TT-100AH. These provide an aural
r-f section up to and including the driver amplifier and a
visual section up to and including the modulated driver am-

plifier. Crystal control is used to maintain frequency accu-

racy to =t 1 kc in the visual transmitter. This order of sta-
bility is of great importance when offset carrier operation
is employed. The stability is achieved through the very ac-
curate application of temperature control to the crystal.
This crystal is operated in a low power crystal oscillator
circuit from which the output frequency is 1718 the as-
signed frequency of the TT-100AH. Three additional stages
—a tripler, doubler, and amplifier stage, are associated
with the low power crystal oscillator and together con-

stitute the visual exciter unit.

Simplified block diagram of the TT-100AH Transmitter.
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RCA type 6166 air-cooled tetrode, five of

which are used in parallel in a grounded

grid circuit in each power amplifier. The

tubes are mounted in a circular arrange-

ment so that each can be driven equally,

and output power coupled from each tube
in the simplest manner.

Intermediate R-F Amplifiers
The R-F power tube line-up for the TT-100AH following the

exciter unit includes four stages. The first following stage,
an RCA 4-65A, is used as a frequency tripler. This stage is
followed by two stages of straight through amplification.
First, is an RCA 4X500 amplifier followed by a grounded
grid stage using the RCA 5762 tube. Swamping is applied
between the output of the driver and the grid circuit of the

modulated power amplifier.

The power amplifier tube in both transmitters is an RCA
type 6166 especially designed for VHF broadband tele-
vision transmission. Due to the high power capability of this
tube it was possible to build a single ended power ampli-
fier stage and take advantage of somewhat simpler con-
struction. At the same time the need for a balun was
eliminated, since the transmitter is single ended throughout.

The modulated power amplifier utilizes a “half wave” grid

circuit, dispensing with the usual blocking capacitor. By this
method the modulator load capacitance is reduced to the
sum of the tube capacitance and the distributed r-f circuit

capacitance,

The modulator of the transmitter is designed to accept an
input signal as low as 0.7 volt peak-to-peak and to give
maximum output signal level of approximately 425 volts.
This output signal is attained through the use of three
video amplifiers. The first and second video amplifiers
employ 6CL6 tubes, and the third video amplifier two 807
tubes connected in parallel. These video stages provide a
gain of approximately 600. The modulator stage consists
of seven 6146 tubes. lts mode of operation is somewhat
unconventional. It is direct coupled and has a gain of
unity. The output stage provides isolation between the
relative high impedance of the third video amplifier and

the variable impedance of the r-f amplifier grid network.
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One of the power amplifiers of the TT-100AH showing front panel

with tuning motor switches, individual tube meters, tuning indi-

cators, switches and status lamps. Tubes, located behind hinged acces-
doors, are of plug-in type for rapid change.

Power Amplifiers
The air cooled visual and aural power amplifiers are similar

electrically and mechanically, with the exception of biasing
and video bypassing. The following description then applies
equally for either of the power amplifiers.

In order to obtain the required power output two type
TT-50AH amplifiers are paralleled. Each amplifier has five
RCA type 6166 air-cooled tetrodes used in parallel in a
grounded grid circuit. The tubes are mounted in a circular
arrangement so that each can be driven equally, and out-
put power coupled from each tube in the simplest manner,

The input to the amplifiers is fed through a diplexer
which matches the 51.5 ohm output of the driver to the
51.5 ohm inputs of each amplifier. The input of each am-
plifier contains a veriable transformer to match the 51.5
ohm output of each leg of the diplexer to the low impe-
dance of the power amplifier input circuit. This transformer
is constructed similarly to the one used in the TT-50AH
amplifier and is controlled from the front panel of the am-
plifier. The input circuit consists of the tube elements, a
short section of fixed line, and a variable capacitor which
is common to all five tubes.

The plate circuit of each amplifier consists of the tube ele-
ments and two variable lines which act as inductors. In
order to reach the top frequency limit and maintain large
enough components to handle the required power the
variable lines operate in parallel. The output circuit con-
sists of the first half wave length of output line, and a
lumped capacity which can be moved along the line. This
configuration in conjunction with the plate circuit gives a
broadband output with the proper impedance for feeding
the sideband filter.

The front panel of the amplifier contains the tuning motor
switches, individual tube meters, tuning indicators, plate
ON switches and status lights. The tubes are located ot
approximately waist height behind hinged access doors,
and are of the plug-in type so that rapid changes can be
made. The resistors, capacitcrs, motors, and other electrical
components are mounted in the unit behind panels which
have quick disconnect fasteners.

Air requirements for the amplifiers are satisfied by using
four separate external blowers, two for each of the aural
amplifiers and two for each of the visual amplifiers. Two
separate power equipments are required. Each of the
power supplies consists essentially of a switchgear unit
which distributes alternating current to a main rectifier for
the power tubes, to a low voltage rectifier for the common
driving stages, and to various transmitter components, in-
cluding blowers, filament supplies, a bias supply, and
other accessories. As indicated by the block diagrams, one
of the power supplies feeds both the aural and visual
drivers, the Section 1 Aural amplifier and Section 1 Visual
amplifier. The other power supply feeds only the Section 2
Aural and Visual amplifiers. A 460 volt, three-phase supply
enters each of the switchgear cubicles, which contains line
and distribution circuit breakers, the main rectifier plate
contactor, voltage regulators, and a distribution trans-
former. The blowers are fed through appropriate starters
and circuit breakers at 460 volts. All filaments and low-
power rectifiers are fed through an automatic voltage
regulator to take care of small line variations. Bias supplies
are electronically regulated. Protection is supplied both for
d-c overloads and nominal a-c overloads.
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One main rectifier and one screen rectifier supply power
for both aural and visual sections. The main rectifier uses
six RCA type 857-B mercury vapor tubes in a wye con-
nected full-wave circuit, with half voltage taken from the
neutral. Separate filters are used in the high voltage supply
to the visual and aural amplifiers, to prevent interaction.
One filter, common to all unmodulated stages, is used on
the center tap 2900 volt supply. The 1200 volt screen
rectifier, using three RCA type 673's in a three phase half

wave rectifier, is common, but a separate filter is used for

aural and visual sections.

Combining Network
The combining network of the TT-100AH is a bridge balun

which combines the power of the dual amplifiers and feeds
it out to the antenna system through a 6%" 51.5 ohms
output. Input connections of the combining network are
3% 51.5 unflanged line. One leg of the unit is terminated

in a resistive load that absorbs any unbalance of power

4 WTEEL CUVER ~o |
[ i . FLOOR LEVEL

o SHEET METAL

/OOPPER GROUND STRAP

CONNECT 1D BUILDING
FRAMEWORK OR EXTERNAL
STATION GROUND

SECTION-AA

Suggested floor layout for the TT-100AH showing in-line arrangement of the driver and power amplifiers,
rectifiers, filter reactors and switching units behind partitions of transmitter control room.

World Radio History

TYPICAL WIRE DUCT
e . 8 _WJ.______— B et 36— ———- — =S, RCONERUSIEIS S - & — _l‘
—
. ! [ |
juley = T 7 SO 7 777 pi T ORI T
’ LOADING g
g DOORWAY
\ D < ,/" !
FILT] HIGH VOLTAGE PLATE FILTER HIGH VOLTAGE PLATE y ‘
REACTORS RECTIFIER TRANSF REACTORS] RECTIFIER TRANSF 7 i
! 1200% 12007 %
6 H » N o
h:I}ISO;YAIe 3000¢ 26007 “m?-?:;;: n 30007 26007 N g
70 x 50 3051 r\ 70 & 50 308 %
MI-19375 MI-19377 N Mi-19375 MI-(9377 -
g ’ g
RN 5 !
| Y |
CEILING MOUNTED VESTIGIAL SIDE BAND FILTER
N - “1BLOWER
T Mi-19348
ol &
)‘_____";,’_""‘__“‘“_7 | v i T I
o ——— e — L ) e —_——— e — AN
N $00 CFM | | 400 CFm 49 CFM HY CFM 88 CFm 400 CFMm | ['500 CFm t\
‘L P77 | Extaust | |exHausT ExHAUST | | ExttausT | |earausT EXHAUST | |[ExmausT
1] AURAL R AURAL | JCONTROL RECT'FIER REGULATOR | VISDAL v SUAL . ==
2 AMPL DRIVER AND AND DC  wm-19373[\| ORIVER RF AMFL > :
MI-19330  CHAIN 1§ DISTRIB SWITCHING CHAIN MI-19333 N /
T~ AURAL PA [N MI=19331 MI193T1 MI-19372 Mi-19332 VISUAL PAl g
1500° $ 1500 Y
W 40150 N ‘ t N 40 x 50 ¥
& Mi-(9366 A A misiosro [T /
) 2} conpuIT T TF4- N .'—H. 2} conpuIT
AIR . 2
BLOWER ouCT o~ BLOWER
1 462 318X 351 RIS AN\ N m 46« 310 3%
MI-19379-1 OR N Mi-19379 OR
MI-27183 o i wi-27193-)
BN
%— ’Q’“ AL TRANSMITTER o ] visuac Pal- 4N
% 15007 CONSOLE t N 1500 7%"
paa— a0k %0 600 40 x 50 p =
Z - Mi19366 S MI-19370 ——”}j -1
o N CONTROL &) -
' ' DISTRIB -
7N W N DN N
:q Z MI-1937( F
7 RECTIFIER & N - -
h SWITCHGEAR e g SWITCHGEAR 7
G O NN NANYON
¢ 2500 ¢ 2500 ¢ 7
\:] a8 x 52 o 4852 P\ 4
. Mi-19374 wi-i9374 /
Y MONITORING o
CONTROL “
RACHKS L
1 20 2 64 ENTRANCE
P/ 7026 2 DL,
~—




that might be developed during mixing from the associated
amplifiers. An interlock protective circuit is incorporated
with the transmitter utilizing a reflectometer if the unbal-

ance of power becomes excessive.

Vestigial Side Band Filter

Two MI-27315-H Vestigial Side Band Filters are furnished
completely assembled and adjusted for any one of the
VHF television channels 7 through 13. They are integral
units designed for ceiling mounting near the 100 kw visual

transmitter.

The purpose of the filters is to attenuate the lower side-
band output of a double side band visual transmitter. Each
consists essentially of parallel transmission lines which have
resonant cavities connected to them at several points. The
lines are jointed at the input through a bridge balun and

at the output with a transformer tee.

One of the switching cabinets of the TT-100AH which dis-
tributes a-c power to the various amplifiers through appropriate
remotely controlled switches.

T
[ TT-100AH_TRANSMITTER
APPROX POWER INPUT v5 POWER OUTPUT

POWER INPUT (kW)

PA PLATE VOLTAGE

—}—*—+—¥—L—15aoo vo;rs 1—1—-

A
50 60 70 80 90 100
VISUAL PEAK POWER OUTPUT (Kw)

In order to minimize reflections on the transmission line be-
tween the visual transmitter and the filters, the visual input
of the filters is designed to have a constant input impe-
dance over the band of frequencies produced by the visual
transmitter. Since resonant circuits of the inductance-
capacitance type are impractical at the frequencies in-
volved, the filter sections consist of lengths of coaxial line
(resonant cavities). The cavities are adjustable for tuning
purposes and proper operation of the filters is achieved

when both sides are balanced.

Power Cutback (100/50/10 kw)

It has been found very desirable in most installations to
provide for cutting out a defective amplifier unit or power
supply and operating at reduced power while repairs are
being made. In order to do this, it is generally necessary
to: by-pass one or more radio-frequency output circuits by
means of coaxial transmission line switches; remove d-c and
a-c power from a defective amplifier, or if necessary,
switch the amplifier from one power supply to the other;
and by-pass normal interlocking circuits at certain points

while repairs are being made.

All of these steps may be accomplished quickly and with-
out danger of damage to equipment, or injury to personnel,
through the use of an optional power cutback equipment
now available as an accessory item. The equipment makes
it possible to operate with one amplifier alone, or directly
out of the driver only, with either visual or aural trans-
mitters, so that power can be reduced to 50 or 10 kw as

desired. Thus, maximum reliability is possible.




SPECIFICATIONS

Performance Specifications

Type af Emissian... . Visual Avral
A5 F3

Frequency Range _.........._..... Channels 7-13 Channels 7-13
Rated Power Output... 100 kwl 60 kw2
Minimum Power Output.. ... 50 kw! 25 kw2

R-f Output Impedance................ 50/51.5 ahms 50/51.5 ahms
Input Impedance .......... ... 75 ahms 600/150 ahms
Input Level ... ... 0.7 v. peak-ta- +10 =2 dbm

peak min.

Amplitude vs. Frequency

Unifarm *=1 db
fram 50 to
15,000 cycles

Respanse .......cccccoeecevermceeen

Upper Sideband Response:3
+1, —1.5 db at carrier 4+0.5 mc
+1, —1.5 db ot carrier +1.25 mc
+1, —1.5 db at carrier +20 mc
+1, —1.5 db at carrier +3.0 mc
+1, —1.5 db at carrier +3.58 mc
+1, —3.0 db at carrier +4.18 mc
—20 db max. at carrier +4.75 mc
Lawer Sideband Respanse:4
+1, —1.5 db at carrier —0.5 mc
—20 db max. at carrier —1.25 mc
—42 db max. at carrier —3.58 mc
Variation in Freq. Response

with BrightnessS... . %20 db

Carrier Frequency Stability6.... 1 kc +1 ke
Madulation Capability . 125 2.5% (ref- 50 kc
erence white)
Avdio Frequency Distortian__.... 1.5% max.
50-100 cy.
1.0% max.
100-7500 cy.
1.5% max.
7500-15,000 cy.
FM Noise, belaw +25 kc Swing 60 db
AM Noise, rms...............ccocveeunn. 40 db belaw 50 db below
100% mod. carrier

1 Measured at the output of the sideband filter or filterplexer.
2 Measured at the input to the diplexer or filterplexer.

3 With respect ta the response at 200 kc, as measured by the BW-58
Sideband Response Analyzer at transmitter mid-characteristic. 4.75 mc
attenuation requires use of M!I-27132 LP filter in the video input
circuit,

1 With respect to the response at 200 kc at transmitter mid-charac-
teristic.

9 Maximum variation with respect to the response at mid-characteristic
measured with the BW-58 Sideband Response Analyzer at brightness
levels of 22.5% and 67.5% of sync peak, using approximately
20% (peak to peak) madulation.

6 Maximum variation for a period of 30 days without circuit adjustment.

T Maximum variation with respect to the standard 4.5 mc separation
between aural and visual carriers.

8 Maximum departure from the thearetical when reproducing saturated
primary colors and their complements at 75% amplitude. A properly
terminated TA-9 Stabilizing Amplifier is required in the video input
circuit,

Visual Avral
Amplitude Variatian Over One
Picture Frame ................ Less than 5% of
the peak of
sync level
Regulatian af Output . 7% max.
Burst vs. Subcarrier Phase®...... =7 degrees max.
Subcarrier Phase vs. Bright-
ness® e =+7 degrees max.
Subcarrier Amplitude3 ... +15% max.

Linearity (Differential Gain)1?.. 1.5 db at max.
Envelope Delay vs. Fre-
quency!l .. +.08 usec. fram 0.2 ta 2.1 mc
+.04 usec. at 3.58 mc
+.08 usec. ot 4.18 mc
Harmanic Aftenuatian (ratio of

any single harmonic to

peak visval fundamental).. at least 60 db at least 60 db

Electrical Specifications

Pawer Line Requirements:
Transmitter:
Line 460 valts, 3 phase, 60 cycles
Slow Line Variatians *+5% max.

Rapid Line Variatians +3% max.
Regulation 3% max.
Pawer C ption See curve
Power Factar (apprax.) 90%
Crystal Heaters:
Line 115 volts, single phase, 60 cycles
Power C ption 61 watts
Mechanical Specifications
Dimensians:
Overall Length (frant line cabinets anly) 18’ 1N
Overall Height (front line cabinets only) 84"
Overall Depth (front line cabinets only). 32%,
Weight (apprax.).. 34,000 Ibs.
Finish Two-tone ber gray, polished stainless steel trim
Maximum Altitudel2 7500 ft.

Ambient Temperature 45°C max., 10°C min,

9 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. This is equivalent to
5% (peak to peak) modulation as indicated by a conventional diode
demodulator. In addition, the total differential phase between any
two levels shall not exceed 10°.

10 Maximum variation in the amplitude of a 3.58 mc sine wave modu-

lating 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 mc signal when the brightness is at pedestal
level. This is equivalent to 5% (peak to peak) madulation as indi-
cated by a conventional diade demodulatar cannected aofter the
VSBF. A properly terminated TA-9? Stabilizing Amplifier is required
in the video input circuit.

11 Maximum departure from standard curve. The talerances vary linear-

ly between 2.1 and 3.58 mc and between 3.58 mc and 4.18 mc. To
meet the specification a properly terminated phase correction net-
work, ES-34034-B is required in the video input circuit of the
transmitter.

12 For operation ot rated power and normal plate voltage.




Tube Complement

SPECIFICATIONS (Cont'd)

TT-100AH TUBE COMPLEMENT (ES-27230)
VISUAL SECTION

Quantity

1

1

1

1
1
1
1
1
1
1
1
0
1
1
2
1
7
1
1
1
1
1
1
4
1
2
3
2
3
0
4
6
2
5
10
4

Amplifier
Tripler
IPA .
Driver ...

R-F Amplifier ...

Linear Final Amplifier.

1st Video Amplifier.
2nd Video Amplifie
3rd Video Amplifier...
Offset .

Modulator .
Video Monitor .
Sync Amplifier ...
Sync Separator

Pulse Former and Clipper
Phase Splitter ... ...... ...

Clamp Diode ...
Voltage Regulator
Voltage Regulator .

Voltage Regulator
Voltage Regulator

Voltage Regulator ...

Voltage Regulator
Voltage Regulator .

Voltage Regulator . ..

Rectifier
Rectifier
Reflectometer ...
Reflectometer

Regulator Control Amplifier . .

Function

. 866A

AURAL SECTION

Quantity

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
10
2
1
1
0
4

Crystal Oscillator ..
Pulse Shaper
Sawtooth Generator .
Sawtooth Modulator ..
Quadrupler
Amplifier
Doubler ..
Doubler
Tripler
Tripler

Amplifier
Amplifier
Amplifier
Amplifier ...
Tripler .. ..

IPA
Driver
R-F Amplifier ..

Power Amplifier ..
Rectifier

Voltage Regulator ..
Voltage Regulator .

Function

5R4GY
6ALS
2021

Type

. 12A77

. 12AT7
- 12A77
. 12A77

6AU6
6AU6
6AU6
6AU6
6AU6
12AT77

. 5763

6146
12AX7
12AU7
4-65A

.. 4X5004A
. 5762
... 6166
. 6166

RECTIFIER SECTION

1 Reflectometer ...
Reflectometer ...
Quantity
12 Main Rectifier ......... .
6  Auxiliary Rectifier ...

Function

5R4GY
0A2

. 0B2
.. 6ALS
. 2021

Type

. 8578

673

Equipment Supplied

TT-100AH TELEVISION TRANSMITTER (ES-27229)

Quantity Description Stock No.
1 Aural Driver Chain... ..M1-19331
1 Aural RF Amplifier ... ..M1-19330
2 Aural Power Amplifier ... .. MI-19366
1 Visual Driver Chain ..-MI1-19332
1 Visual RF Amplifier and Modulator........ ...M1-19333-C
2  Visual Power Amplifier..........................
1 Control and Distribution Unit, Section 1........
1 Control and Distribution Unit, Section 2.......
1 Rectifier and DC Switching Unit, Section 1.
1 Rectifier and DC Switching Unit, Section 2
1 Regulator Unit, Section 1..
1 Regulator Unit, Section 2.......... ..
2 10 kw Blowers.................. . . M1-19346
2  Switchgear ... .MI-19374
2  High Voltage Rectifier............... . M1-19375
4  Filter Reactors .......... MI1-19376
2  Plate Transformer .....M1-19377
4  Blower and Filter Equipments..__ .. ...MI-27153
2 Monitoring Diodes ................... ....MI1-19051-B
8 PA Output Monitoring Units......... .. .....M]-19088
2  Power Splitting Monitor Units.. . . ....MI1-27807
1 Power Splitting Diplexer.. ... \M1-27393-1 '2*
1 R-F Load and Wattmeter ... MI-19196-H
2  Total Power Reflectometers.. .. . ...MI1-34404
2 Aural Crystal Units (1 spare)............ ... .. ... M1-19450.A
2 Visual Crystal Units (1 spare)............................ MI1-19400-1L4
*

as specified on sales order)

Set of End Shields (2 per set) (*Supply 1 or 2 sets

M1-28061

1 Lot of Installation Material ... ... MI1-27806
1 Miscellaneous Hardware Kit .. _.M1-7474 3
1 Set of Operating Tubes.... ... ... . ...ES-27230
1 Low Pass Video Filter.............. S——— MI-27132
1 Nameplate ... ... ..M1-28180-1
2 Vestigial Side Band Filter. _MI-27315-H*
1 Finish Touch-Up Kit ... ... ... MI-28153
*  3Vg" Transmission Line (*Sales order must specify
quantity for installation requirements) ... ... MI-19313
* 6" Transmission Lline (*Sales order must specify
quantity for installation requirements) ... . MI-19314
1 Installation Instruction Book. ....IB-36157
4  Marmonic Filters (50 kw) .M1.27318-7/-10
2 Combining Network (100 kw). MI1-27394.1/2~
1 Power-Splitting Tee (PA Input) ... .. . .MI1-27808
2 RF Load and Wattmeter, 6 kw (Reject Power). MI-19196-H
1 Instruction Book ... ... 1B-36158
1 Instruction Book (100 kw). . . ..1B-30246
(*Specify assigned channel)
Optional or Accessory Equipment
TTC-5A Control Console Equipment, with master monitor....Custom
R-F Load and Wattmeter ... MI-19191-H

TV Station Monitoring Equipment Wired/Unwired. ... . .

Color TV Station Monitoring Equipment Wired/Unwired. ...

Complete Set of Spare Tubes.. ... ... ...
FCC Set of Spare Tubes. ..

50 KW Power Cutback Kit. ... .
Switching System

BW-5B Sideband Response Analyzer
Plate Current Meter...........................
WM-71A Distortion and Noise Meter
TO-524.AD Oscilloscope

.ES-19203-A/8
ES-19237-A/B
ES-27230

.ES-27231
M1.27157

_.Custom

.ES-34010-B
~.M1-21200-C1
....M1-30071-A
...M1-26500-A




FEATURES

High visual transmission fidelity—color or
monochrome

Power output 1 kw peak measured at out-
put of filterplexer

Fewer r-f stages

Excellent video frequency response

Visual carrier frequency stability = 1000
cycles for best utilization of off-set carrier
operation

World Radio History

Air-cooled tubes—air-cooled transformers

Simple to tune
High level modulation

Vestigial sideband characteristics deter-
mined by fixed-tuned, trouble-free, factory-
adjusted filterplexer

Hum level —40 db to insure satisfactory
operation on non-synchronous network
originations




DESCRIPTION

The RCA type TTU-1B Transmitter is specifically designed
to answer the needs of broadcasters planning both color
and black and white television program operations in the
vltra-high frequency channels 14 to 83. It is an all air-
cooled equipment that provides a 1 kilowatt peak visual
power measured at the output of the filterplexer and 600
watts maximum aural output in conformance with FCC
and EIA Standards. When used with standard UHF
antennas, this 1-kw transmitter is capable of furnishing up
to 20-kw effective radiated power.

The Model TTU-IB provides a means to start broadcast-
ing with a minimum investment in equipment and technical
manpower. The transmitter also serves as the basic driver
section of the more powerful 25 kw or 122 kw UHF
transmitter and broadcasters can increase UHF power at
a later date with RCA “add-on” amplifiers.

The TTU-1B’s circuits employ the latest design features and
represent the ultimate in simplicity and economy. The
highest degree of black and white or color visual trans-
mission fidelity is ottained. The aural and visual transmit-
ters and their control circuits operate independently, giving
a maximum of operational flexibility. Frequency stability
of both aural and visual sections is exceptionally good,
permitting use of offset carrier operation, if desired.

A control console, RCA type TTC-5A, is available as acces-
sory equipment for operation with the transmitter. It is

TYPE - TTU

T8 TRANSMITIE®

constructed as a monitoring center where the operator has
complete fingertip control over operation of the transmit-
ter. In the console are the gain controls for both visual
and aural inputs to the transmitter, plus complete moni-
toring facilities for both visual and aural signals.

The RCA type TTU-1B UHF TV Transmitter is housed in three
sliding door cabinets which conserve floor space and in-
crease operating convenience. The center cabinet contains
the necessary switches, relays, and circuit breakers for
separate operation and overload protection of visual and
avral transmitters, and a single blower which draws filtered
air in through the rear lower section of the center section
ond supplies cooling air to the various tubes and units in
the other two cabinets. It is the only rotating unit em-
ployed. The right hand cabinet contains the visual trans-
mitter and the left hand cabinet the aural transmitter.

Except for the low level r-f stages and the video modu-
lator, the aural and visual transmitters are practically
identical. The frequency and power multiplier stages, ipa
units, and the final stages are the same in aural and visual
portions of the transmitter. The two sections may be oper-
ated independently of each other except for the common
cooling air supply.

Final power amplifiers of the aural and visual sections
each utilize a single RCA 6181 tube. This tube is especially
developed for operation up to 900 mc and will provide

View of TTU-1B Trans-
mitter with sliding pan-
els open to show front
panel components and
controls. Cabinets left to
right are: Aural, Power
Control, and Visual.

World Radio History




1-kw peak video output. It is an air-cooled tetrode with
ceramic seals for low loss at high frequencies. All coaxial
connections make possible rapid tube change. Similarity
of construction of aural and visual portions results in re-
duced number of spare parts and simplifies maintenance.
All circuits are simple to tune and since they are of the
coaxial type, there is minimum leakage or radiating cur-
rents flowing in the cabinet frames.

The visual transmitter final output stage is high level
cathode modulated. All r-f stages have non-critical adjust-
ments and lend themselves readily to meter tuning. A
filterplexer connected to the output of the transmitter gives
positive assurance of proper spectrum response at the an-
tenna connection.

Frequency stability of both visual and aural transmitters
is exceptionally good, permitting use of offset carrier oper-
ation if desired. Frequency separation between visual and
sound transmitter is maintained within close limits assuring
correct operation of intercarrier sound type television
receivers.

The visual transmitter modulator circuit employs the latest
design features for both color and black and white and
represents the ultimate in simplicity and economy. Power
output meters are supplied for both picture and sound
transmitters. These meters also indicate VSWR. Facilities
are provided to permit continuous picture monitoring at
various points in the system.

R-f Circuits

Since the aural and visual r-f circuits are identical except
for the very low level stages most of the description of the
visual circuit which follows will apply to the aural trans-
mitter. Block diagrams of the visual and aural transmitters
bear out the similarity.

The visual transmitter frequency is controlled by third over-
tone crystals to reduce the multiplication factor required
to reach the high UHF channels and to insure the good
stability necessary to meet requirements of “off-set” car-
rier operation which requires a final frequency stability of
#1000 cycles. Stability is also enhanced by accurate
thermostatically controlled crystal heaters, low voltage
regulated plate supply for the crystal oscillator, and a
buffer stage.

The output of the visual crystal buffer stage is coupled to
an RCA 6146 amplifier for channels 14 to 41 or tripler for
channels 42 to 85. The 6146 is followed by two stages
using RCA 4X150A tubes which triple or double respec-
tively for the above mentioned channels. Including a 6161
doubler stage, the frequency multiplication factor is 18
for the lower channels and 24 for the higher channels.
The resonance output of the second 4X150A is one-half
final frequency, and above the present VHF bands so the

R-f circuits of the aural transmitter.

tuned circuits depart from conventional lumped constants.
Thus the anode circuit consists of a pair of parallel plates
with a movable shortening bar.

The doubler and ipa stages use RCA 6161 triode tubes,
operated grounded grid, in special tuned cavity circuits.
The final amplifier is an air cooled cavity which uses the
type 6181 tetrode tube. To allow meter monitoring of
power output, two reflectometers are coupled to the out-
put transmission line. An external filterplexer is used to
combine the aural and visual signals and to attenuate the
undesired visual sideband as required by the FCC. A low
pass video filter is supplied to attenuate the upper side-
band above channel edge.
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Block diagram of TTU-1B Visual Transmitter.

Video Modulator

Video modulation is introduced into the cathode circuit of
the power amplifier tube. The plate current of the pa flows
though eight RCA 6146 tubes which are operated in par-
allel as the modulator. The modulator stage itself is pre-
ceded by three video amplifier stages, with shunt peaking
provided in each stage. This provides a flat amplitude
versus frequency response necessary for good color and
black and white transmission.

A negative capacitor circuit is utilized to cancel the effect
of shunt capacity across the modulator load (pa internal
resistance). This prevents phase change from black to
white, a vital provision for good color transmission. The
d-c component of the television signal is restored at the
grid of the modulator which is in turn direct coupled to
the modulated power amplifier. The d-c restoration circuit
is a conventional clamp circuit.

The TTU-18B is used in conjunction with a TA-9 Stabilizing
Amplifier model for color work. The picture and sync con-
trols for the stabilizing amplifier are included in the trans-
mitter console so that the depth of modulation and the
synchronizing to picture ratio can be monitored and
adjusted from the operating position. Since the transmitter
is always preceded by the stabilizing amplifier, which,
among other things, adjusts the sync/picture ratio, no sync
stretching is built into the transmitter proper.

FM Auvural Exciter

The FM aural exciter is direct crystal controlled, and has
a frequency stability of 1000 cycles with respect to

visual frequency. The crystal oscillator in the phase mod-
vlator operates at 130 ke, and the large multiplication
required to reach the final frequency would result in a
large deviation not only at the desired moduloting rate,
but for the noise components as well. To keep the noise
level down, it is necessary to translate the carrier and its
sideband components to a higher frequency without in-
creasing the frequency deviation. This is done by a hetero-
dyning process using a second crystal oscillator.

A low frequency crystal oscillator and a pulse shaper pro-
duce a series of narrow pulses which are used to syn-
chronize a sawtooth generator. The sawtooth produced is
very linear, but is clipped at a level corresponding to the
instantaneous audio modulation applied. New pulses are
formed from the clipped sawtooth but the new pulses vary
in time at an audio rate. These pulses, still at the oscillator
frequency are fed to a series of frequency multipliers and
are restored to sinewave form. The second crystal oscillator
and mixer translates the frequency modulated signal to a
new portion of the spectrum without altering the initial
deviation. Amplifiers which follow the mixer increase the
signal level and act as selective filters to prevent any
other signal components from being passed to the re-
mainder of the transmitter.

Since this unit is a phase modulator, a frequency selective
device is provided at the audio input terminals to make
the audio output of the second audio amplifier vary in-
versely with frequency. This is done to maintain a frequency
deviation independent of the modulating frequency. A
pre-emphasis network is included in the modulator.
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Doubler, IPA and PA Cavities

The TTU-1B visual and aural r-f circuits employ cavities in
the final stages for the doubler, ipa and pa tubes. The right
hand rectangular cavity is a doubler employing a 6161
tube which reaches the final frequency with a power out-

put of approximately 90 watts. The left hand rectangular
cavity is the ipa stage also employed a grounded grid
6161 triode. The power output of this stage is approxi-
mately 150 watts. The pa cavity in the center employs a
6181 tetrode operated grounded grid grounded screen.
The screen grid is bypassed to the output circuit; the con-
trol grid is bypassed to the input circuit. In addition, the
two grids are bypassed to each other.

Cooling air is circulated through all of the cavities. In the
case of the 6161 doubler and the 6161 ipa the air is
brought into the cavity and then out through the radiator
of the tube. In the pa, three separate sources of air are
provided. Air is supplied via a Teflon tube up the center
of the input cavity to blast the filament seal. Another
source of air leads in through the rear of the cavity be-
tween the control grid and the screen grid section to cool
the remaining tube seals and the output cavity. Finally the
main source of air enters a plastic shield on top of the
cavity and exhausts through the 6181 radiator out the
top of an interlocked cover.

Flexible coaxial cables are used to couple the ultra high
frequency energy from the output of one cavity to the
input circuit of the following cavity. Impedance matching
is accomplished by adjusting the coupling and the tuning
of the input circuit until the cable is properly terminated.
A plug-in reflectometer is furnished for measuring the
standing wave ratio in the interconnecting cable.

UHF Filterplexer

The RCA MI-19086-C UHF Filterplexer unit is supplied com-
pletely assembled and adjusted for operation in any one
of the UHF television channels from channel 14 through
channel 83. The unit is required to attenuate the lower
sideband of a double sideband visual transmitter, and to
feed the outputs from the visual transmitter and the aural
transmitter simultaneously through a single coaxial line to
an antenna. It therefore serves the double purpose of a
vestigial sideband filter and a diplexer unit.

In order to minimize reflections on the transmission line
between the transmitter and the filterplexer, the visual
input of the filterplexer is designed to have a constant
input impedance over the band of frequencies produced
by the transmitter. Since resonant circuits of the inductance-
capacitance type are impractical at the frequencies in-
volved, the filter sections consist of lengths of coaxial line.
The sound notching filters are resonant cavities. The reso-
nant cavities and lines are all adjustable for tuning pur-

Block diagram of TTU-1B Aural Transmitter, with the tube complement indicated.
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poses. These units have been pretuned and adjusted at the
factory, where the specialized instruments needed for these
adjustments are available.

The RCA filterplexer varies in size and weight for the va-
rious frequencies, and so it is always necessary to specify,
when ordering, the channel and operating frequency of
the television station. The filterplexer will handle visual
power of up to 1 kilowatt in the channel for which it is
adjusted, when working into a nominal 50 ohm load.

The insertion loss is less than 1 db to 4 megacycles above
picture carrier frequency, which represents a very desir-
able band pass characteristic. The vestigial side band
characteristics are also maintained by having the lower
side-band frequencies attenuated to more than 20 db from
the low end of the channel (1.25 megacycles) to 4.25
megacycles below the picture carrier.

The filterplexer should be mounted as near the transmitter
as possible. The unit can be supported from the ceiling
since this effects economy of floor space. It should be
mounted where a free circulation of air will be obtained,
but should not be exposed to drafts or direct sunlight. The
air circulation is necessary to cool the absorbing load re-
sistor, and to dissipate any heat developed in the resonant
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elements. For optimum performance of the transmission
system it is recommended that 3%-inch, 50 ohm (RCA
MI-19089) transmission line be used. Each of the four
filterplexer terminals is equipped with a gas barrier to

permit the separate pressurizing of connecting transmis-
sion line with gas to insure the continual maintenance of
filterplexer pressure when opening connecting transmission
line for various testing operations.

Performance Features

The modulator frequency response is adjusted by use of
a peaking-coil for the first video stage. This can be done
from the front of the transmitter. The overall response is
flat and the bandwidth is determined principally by the
modulator cutoff. The frequency response, as illustrated, is
taken ahead of the filterplexer. The response at the output
of the filterplexer must contain a deep notch at 4.5 mc
similar to that produced by the sound traps in a television
receiver. The frequency response illustrated is the output
of a diode demodulator ahead of the filterplexer.

The TTU-1B can be installed with a minimum of effort.
The equipment is housed in three modernly styled alumi-
num cabinets having space-saving sliding front and rear
doors which are properly interlocked. Vertical chassis type

FLOOR LAYOUT FOR THE TTU-1B

Note 1—Main line voltage, 20B/230 volts at 60 cycles, single
phase enters cabinet MI-19351-B at Rear. No. 6 wire recom-
mended. Approximately 10 kw input.

Note 2—Wire ducts, monitoring racks, and control console not
supplied with transmitter. (Control console ES-27274-3 and
monitoring equipment rack, M1-19237-F/H or MI-19203-C/D.)

Note 3—This dimension not critical, however allowance must
be made for an adequate flow of air to MI-10351-B control
cabinet. Input air filter located rear lower portion of this
cabinet. Approximately 850 CFM air. Air leaves transmitter
at top of MI-19350-C aural and MI-19352-C visual.

Note 4—Minimum clearance determined by considerations other
than technical, allow 24" minimum.

Note 5—Filterplexer MI-19086-C Ch. 14-83 (channel specified)
has the following dimensions. Folded: 6’-2* long, 3’7" wide
3'-4" high. Extended: 10'-2" long, 37 wide, and 3’-4" high.
Dimensions given are for lowest frequency unit and will be
smaller for higher frequencies. It can be operated folded or
extended (shipped folded). Can be floor, wall, or ceiling
mounted. Visual and aural input lines and antenna line 378"
50 ohms. Unit should not be subjected to drafts.

Note 6—MI-19364 monitoring diode. Requires 110 volts at 60
¢ycles (negligible power) RG-11/U cable to control console.
Can be located at any position in length L.

Note 7—BWU-4B demodulator directional coupler pickup. De-
modulator mounted in monitoring rack and lead length up
to 50’ allowable. Position in line not important.

Mote B—3 extra equipment racks shown to include synchroniz-
ing generator and power supplies and equipment necessary
for ''Basic Buy.”
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construction is used for convenience and accessibility with
heavy transformers and reactor units supported by a steel
base. The vertical chassis is flanged and fastened directly
to side panels allowing maximum use of the inside volume
of the transmitter cabinets. The blower unit is contained
within the transmitter.

The cabinets rest on metal wiring ducts, front and rear,
through which all interconnections and external connec-
tions are readily made. A preformed cable is supplied for
cabinet interconnections.

Where specified, crystals are furnished for offset carrier
operation to minimize co-channel interference. The filter-
plexer is tuned for a specific channel, and serves not only
for the required sideband attenuation in the transmitter
output, but also functions as a Diplexer to permit feeding
the aural and visual sections into a common antenna
Equipment associated with the TTU-1B includes the TTC-5A
console for power control and monitoring, an r-f load and
wattmeter for test measurements, and the MI-19237-H/F
monitoring rack equipment for routine operation.

SPECIFICATIONS

Performance Specifications

Visual Avral
Type of Emission....._ ... A5 F3
Frequency Range (ch. 14-83).... 470-890 mc 470-890 mc
Rated Power Output 1 kw peak of 0.6 kw?
syncl
Minimum Power Output_...__. 0.5 kw peak of 0.3 kw2
syncl
R-f Output Impedance. . 50 ohms 50 ohms
Input Impedance .. 75 ohms 600/150 ohms
Input Level . 1.0 volt peak-to- +10 =2 dbm
peak min.
mplitude vs. Frequenc
A Pl:" ,_e s: ‘ i Uniform =+1 db
from 50 to

15,000 cycles
Upper Sideband Response:3
+1, —1.5 db at carrier +0.5 mc3
+1, —1.5 db at carrier +1.25 me
+1, —1.5 db at carrier +2.0 mc
+1, —1.5 db at carrier +3.0 mc
-+1, —1.5 db at carrier +3.58 mc
+1, —3.0 db at carrier +4.18 mc
—20 db max. at carrier +4.75 mc
Lower Sideband Response:*
+1, —1.5 db at carrier —0.5 mec
—20 db max. at carrier —1.25 mc
—42 db max. at carrier —3.58 mc
Variation in Freq. Response
with Brightness® ... ... 2.0 db
Carrier Frequency Stabilityf.... 1 ke +1 ke
Modulation Capability ............ 12.5 £2.5% (ref- =50 kc
erence white)
1.5% max.
50-100 cy.
1.0% max.
100-7500 cy.
1.5% max.
7500-15,000 cy.

Audio Frequency Distortion......

FM Noise, Below +25 kc

Swing 60 db
AM Noise, rms 40 db below 50 db below
100% mod. carrier
Amplitude Variation Over One
Picture Frame ............. Less than 5% of
the peak of
sync level
Regulation of Output.............. 7% max.
Burst vs. Subcarrier PhaseS... . =+7 degrees max.
Subcarrier Phase vs. Bright-
ness?

... *7 degrees max.
Subcarrier Amplitude8 . . £15%

Linearity (Incremental Gain)10.. 2 db min.
Envelope Delay vs. Frequencyll .04 usec. at 3.58 mc
+.08 usec. at 4.18 me
+.08 usec. from 0.2 to 2.1 me

Harmonic Radiation (below
peak visval power) ............. 60 db 60 db

Electrical Specifications
Power Line Requirements:
Transmitter:
Line 208/230 volts, single phase, 60 cyclos

Slow Line Variations +5% max.
Rapid Lline Variations +3% max.
Regulation +3% max.

Power Consumption:
Black Picture 9.6 kw

Average Picture 8.6 kw
Power Factor (approx.) 0.9
Accessory Equipment.... ... . 115 volts, single phase, 60 cycles,

Power Consumption

3.3 kw {approx.)
Crystal Heaters:

Line 115 volts, single phase, 60 cycles
Power Consumption 108 watts

1 Measured at the output of the sideband filter or filterplexer.

2 Measured at the input to the diplexer or filterplexer.

3 With respect to the response at 200 ke, as measured by the BWU-58B
Sideband Response Analyzer at transmitter mid-characteristic. 4.75 me
attenuation requires use of MI-27132 LP filter in the video input
circuit,

4 With respect to the response at 200 kc ot transmitter mid-charac-
teristic.

7 Maximum variation with respect to the response at mid-characteristic
measured with the BWU-5B Sideband Response Analyzer ot bright-
ness levels of 22.5% and 67.5% of sync peak, using approximately
20% (peak to peak) modulation.

% Maximum variation for a period of 30 days without circuit adjustment.

7 Maximum variation with respect to the standard 4.5 mc separation
between avral and visual carriers.

8 Maximum departure from the theoretical when reproducing saturated
primary colors and their complements ot 75% amplitude. A properly
terminated TA-9 Stabilizing Amplifier is required in the video input
circuit,

9 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. This is equivalent to

5% (peak to peak) modulation as indicated by a conventional diode

demodulator.

Maximum variation in the amplitude of a 3.58 mc sine wave modu-

lating signal as the brightness level is varied between 75% and 15%

of sync peok. The gain shall be adjusted for 10% (peck to peak)

modulation of the 3.58 mc signal when the brightness is at pedestal
level. This is equivalent to 5% (peak to peak) modulation as indi-
cated by o conventional diode demodulator connected after the

VSBF. A properly terminated TA-9 Stabilizing Amplifier is required

in the video input circuit.

Maximum departure from standard curve. The tolerances vary linear-

ly between 2.1 and 3.58 mc and between 3.58 mc and 4.18 mec. To

meet the specification a properly terminated phase correction net-
work, ES-34034-B is required in the video input circuit of the
transmitter.
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SPECIFICATIONS (Continued)

Tube Complement
VISUAL SECTION

Qty. Type Function
1 6J6 Oscillator
1 5763 Buffer
1 6146 Tripler-Amplifier
1 4X150-A Doubler-Tripler
1 4X150-A Doubler-Tripler
1 6161 Doubler
1 6161 Intermediate Power Amplifier
1 6181 Modulated Power Amplifier
1 6CL6 Video Amplifier
1 6CL6 Video Amplifier
1 6CL6 Video Amplifier
1 6146 Video Amplifier
8 6146 Modulator
5 6146 Negative Capacitor
1 6485 Sync Separator
1 5763 Sync Amplifier
1 6ALS Clamp Diode
1 5R4GY Low Voltage and Bias Rectifier
4 866-A Rectifier
2 8008 High Voltage Rectifier
2 6SL7-GT D-C Amplifier
2 6AS7-G Control Tube
[ oD3 Regulator
4 0ocC3 Regulator
1 OA3 Regulator
2 6ALS Reflectometer
1 5675 Monitoring Diode
AURAL SECTION
1 12A77 Crystal Oscillator
1 12A77 Pulse Shaper
1 12A77 Sawtooth Generator
1 12AY7 Sawtooth Modulator
1 6AU6 Quadrupler
1 6AU6 Amplifier
1 6AUS Doubler
1 6AUS Tripler
1 6J6 High Frequency Oscillator
1 6AS6 Mixer
1 6AUS Amplifier
1 5763 Amplifier
1 12AX7 Audio Frequency Amplifier
1 12AU7 Audio Frequency Amplifier
1 5R4GY Rectifier
7 oD3 Regulator
1 0C3 Regulator
1 6146 Tripler-Amplifier
1 4X150-A Doubler-Tripler
1 4X150-A Doubler-Tripler
1 6161 Doubler
1 6161 Intermediate Power Amplifier
1 6181 Power Amplifier
1 5R4GY Low Voltage Rectifier
2 8008 High Voltage Rectifier
2 6ALS5 Reflectometer

Mechanical Specifications

Dimensions:

Width .. . 103"
Helght e 84"
Y 32%,"
Weight.......... 3,000 Ibs. (approx.)
Finish............... Two-tone umber gray with brushed chrome trim fittings
Maximum Altitudel 7500 ft.

Ambient Temperature 45°C max., 10°C min.

Equipment Supplied

TTU-1B TELEVISION BROADCAST TRANSMITTING
EQUIPMENT ES-19250-B

Quantity Description Stock No.
1 Aural Transmitter Section ... .. e MI1-19350-C
1 Control Section ... M1-19351-8
1 Visual Transmitter Section... MI1-19352-C
1 Set of Operating Tubes.... . . ES-19251-A
1 Monitoring Diode ... ... ... MI-19364
1 Set of End Shields (2 per se') et D MI-28061
1 Filterplexer _.M1-19086.C2
2 6161 Doubler Cavities.. M1-27150
2 6161 IPA Cavities MI-27151
3 6181 PA Cavities. ‘MI-27152
2  Type TMV-129-P Visual Crystal Units (1 spare)

including crystal, for customer’s assigned

frequency MI1-19400-H
2 Type TMV-129-G Aural Crystal Units (1 spare)

including crystal, for 130.00 ke....................... MI1-19450-A
2 Type TMV-129-P Aural Crys'ol Units (1 spare)

including crystal _.M1-19400-H
1 Nameplate M1-28180-1
1 Lot of Installation Material MI-19357-8
1 Finish Touch-Up Kit.. MI-7499-A
1 Harmonic Filter ... M1-27327.L/H?
1 Llow Pass Video Filter MI-27132

Transmission Line Components (Sales order to
specify quantity for installation requirements).....MI-19089

*  Coax Stub, Extra Long (Sales order to specify

quantity. Two required for channels 14-15)..... . MI-27129

*  Coax Stub, Extra Short (Sales order to specify
quantity. Two required for channels 77-83)....

1 Miscellaneous Hardware .. MI-7474
2 installation Instruction Books ... ... . .....1B-36131
2 Instruction Books ... R — 18-36130
2 Instruction Books .. .. ... . g .1B-36130-CS

* Supplied if and as specified on sales order.

Optional or Accessory Equipment

Complete Spare Set of Tubes (ES-19251-A
FCC Spare Set of Tubes................................ ES-19252-A
UHF Housing for MI-19364 Monitoring Diode &

BW-4B Demodulator . MI-19396-2
TTU-12A UHF TV Amplifier (Channels 14-83). . .ES-27277
TTC-5A Console with Master Monitor, but less

Monitor Power Supply...................... .ES-27274-3
UHF FM Exciter-Modulator and Power Supply...... . .M1-19363
Tube Kit for UHF Exciter and Power Supply MI-19363 ... MI-27102
8WU-5B Sideband Response Analyzer... ...ES-34009-8
Color Input and Monitor Racks, Wired Unwired.. . __ES-19237-H/F
RF Load and Wattmeter... MI-19197
BWU-4B Demodulator ... ... ES-34049-B
BW-8A Envelope Delay Measuring Set....... M1-34063

1 For operation at rated power and normal plate voltage.

2 Sales order must specify cusiomer’s assigned frequency.
pecity Q Y




UHF TRANSMITTERS

20 KW UHF TV TRANSMITTER

TYPE TTU-25B
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FEATURES
® Maximum coverage (up to 1000 KW ERP) ® Quick, simple, “glide-in” tube and cavity
for minimum investment, power consump- change

tion, and operating expense

® Comparatively low voltages—electronic

® Designed for Color TV operation . :
micro-second overload protection

® Employs one standard, small size Hi-Power

Tetrode in aural and visval P.A.’s ® Visual hum level —40 db to insure satis-
i factory operation on non-synchronous net-
® Conventional meter indication for proper work originations
tuning
® Nominal power of 25 KW measured at ® Low.er mstallah?n costs—preformed inter-
output of filterplexer cabinet connection cable
® Minimum tuning controls ® Conserves floor space
a.410n 1‘5
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UHF TRANSMITTERS

DESCRIPTION

RCA’s new TTU-25B UHF Television Broadcast Transmitter
provides reliable and economical high-power TV operation
for stations operating on any specified channel between
14 and 83. The transmitter has a nominal rated power
output of 25 kilowatts from the visual transmitter and 122
kilowatts trom the aural. When used with ultra-gain UHF
pylon antennas and efficient transmission lines, the TTU-25B
can achieve the allowable maximum UHF effective radiated
power of 1000-KW. The electrical performance and stabil-
ity characteristics of the transmitter more than meet the
requirements of the new FCC and EIA standards for

color and monochrome transmission.

The TTU-25B transmitter makes possible the much needed
extended television coverage for many existing low power
UHF stations. At the same time, it is a complete equipment
that will meet the requirements of the most exacting pur-

chaser of a new UHF station.

The TTU-25B transmiiter is a companion to the popular

RCA 1KW model. Television stations now operating with

this lower powered transmitter, can achieve higher powers
by block-building with additional equipment. The TTU-258
transmitter is flexible in its uses in that it may be oper
ated as a 12%2 kw ftransmitter by simple equipment

changes and deletions.

The TTU-25B UHF Television Transmitter is designed to pro-
duce, in conjunction with the RCA ultra-gain antennas,
maximum permissible ERP on any of the ultra-high fre-
quency channels. Specially developed and highly accurate
crystals assure stable operation of the transmitter even
when offset carrier technique is used to minimize inter-

ference between co-channel stations. Filterplexer and
harmonic filters are employed to suppress the undesired
sidebands, as well as to combine the aural and visual
transmitter outputs. This greatly simplifies tuning of the
transmitter for proper monochrome or color TV operation.
The new higher UHF power is accomplished with a min-
imum of investment, low power consumption, and very low
operating expense. One-man operation of the transmitter

has been made possible by simplified front-pane!l control

Front view of RCA 25 KW UHF Transmitter with doors rolied back.
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and metering of all important circuits. Operation can
practically be reduced to turning “on and off’ at the
transmitter. Power output meters are supplied for both
picture and sound transmitters. These meters also indicate
VSWR. Facilities are provided to permit continuous picture
monitoring (which is necessary to assure proper adjustment

for color) at various points in the system.

The transmitter contains as a driver the complete TTU-1B
(1-KW) transmitter, while an RCA-developed high-power
tetrode is employed in the final power amplifier stages.
Throughout the design of the TTU-25B, easily controlled
"proved-in” circuits and small size, easy-to-handle tubes
are utilized. Quick tube and cavity change, micro-second
overload protection, wide-bandwidth, operation for color,

and modern flush roliback doors are other design features.

The Final Amplifiers

The small but rugged concentric construction of the RCA
tetrode (utilized in both the aural and visual sections of
the power amplifier) minimizes circuitry, results in simple
mechanical arrangements, avoids leakage currents in cab-
inet frames, and reduces tuning requirements. Only one

set of cavities are required to tune the entire UHF spectrum.

Small-size conventional tetrodes, RCA Type 6806, are used in the Aural

and Visual "P.A."" sections of the 25 KW transmitter, Use of conven-

tional types of tubes throughout results in economical operation, easy
maintenance, and simple, straightforward circuitry.

World Radio History




Complete amplifier assembled with the UHF beam tetrode tube shown

being rolled into place in the visval Power Amplifier cabinet. Input

and output tuned circuits are assembled with the tube and are pre-
tuned under power for optimum periormance.

Only two tuning controls are required—one for the input
circuit and one for the output circuit. Latest techniques
and principles are employed, but they are easily under-
stood by all station operators, since the RCA TTU-25B
Transmitter contains only conventional types of vacuum
tubes throughout.

Identical construction of aural and visual cavities re-
sults in a reduced number of spare parts and facilitates
familiarity on the part of operating personnel with circuit
and component details. Compactness of the tetrode and
unique cavity construction permits the operator, unassisted,

to replace the complete final stage with an auxiliary am-
plifier within five minutes. The replacement P.A. assembly
for easy tube change is supplied as a part of the trans-
mitter equipment.

The aural driver and P.A. amplifier are housed in two cab-
inets at the left of the center control cabinet, and the
visual driver and amplifier are in two cabinets at the
right of the central control cabinet.

Cooling of the final stages of the TTU-25B is accomplished
by a closed re-circulating water system that utilizes a
water-to-air heat exchanger. This system is capable of
properly cooling the transmitter within the temperature
and altitude ranges listed under mechanical specifications.
A purification system is included for maintaining a high
degree of water purity which aids in obtaining longer
tube life.

Mechanical Arrangement

Mechanically, the transmitter is housed in nine cubicles
equipped with sliding front and rear access doors. Seven
of the cabinets are mounted adjacent to each other on
two rails which serve not only as a base frame but also as
a wire trench. Preformed inter-cabinet connection cables
are furnished to reduce installation costs.

Vertical chassis type construction is used for convenience
and accessibility with heavy transformers and reactor units
supported by a steel base. The vertical chassis is flanged
and fastened directly to side panels allowing maximum
use of the volume of the transmitter cabinets.

Two cabinets contain the thyratron unit and P.A. power
supply. These cabinets are mounted at the side of the
transmitter (see floor plans). The seven cabinets that form
the transmitter proper, the two auxiliary cabinets, the usual
number of video, audio, and monitoring racks, and a
studio console unit can be conveniently located in the small
room area of approximately 31’ x 22’ and still provide
sufficient space for efficient maintenance, operation and
through traffic of personnel.

The TTU-25B’s flush, rollback doors alse are unusually
conserving of valuable floor area. This feature alone re-
sults in a saving of up to 100 square feet in floor space
over that required by other transmitters.

I-KW Driver (TTU-1B) 4

The aural and visual outputs of the 1.-KW driver each
utilize a single RCA 6181 tube. This tube is especially
developed for operation up to 900 mc and will provide
1.KW peak video output. It is an air-cooled tetrode with
ceramic seals for low loss at high frequencies. All co-axial
connections make possible rapid tube change. Similarity
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The TTU-25B output video frequency response before filterplexer.
Marker at 4.2 mc channel 44, mid-characteristic operation.

of construction of aural and visual portions results in re-
duced numbers of spare parts and simplifies maintenance.
All circuits are simple to tune and since they are of the
co-axial type, there is a minimum of leakage and radiat-
ing currents flowing in the cabinet frames.

The visual driver final output stage is high level cathode
modulated. Frequency stability is exceptionally good,
permitting use of offset carrier operation, if desired. Fre-
quency separation between visual and sound transmitter
is maintained within close limits assuring correct operation
of intercarrier sound type television receiver.

The visual modulator circuit employs the latest design fea-
tures and represents the ultimate in simplicity and econ-

omy. The highest degree of visual transmission fidelity is
attained.

TTU-25B TRANSMITTER
Typical Amplifier Performance and
Meter Readings

Visual Aural
(Black picture) (C.W.)

Filament voltage, per phase . 1.35 1.35
Grid voltage . —140 —180
Grid current, amperes .0l .01
Screen voltage . 1000 1000
Screen current, amperes . 0.160 0.220
Plate voltage ... . 8000 8000
Plate current, amperes.... . . . 6.25 5.5
Power output, filterplexer, KW_ . 25 12.5
Plate efficiency, average, percent 30.3

Plate efficiency, peak, percent. . 40

Power and Control

The control and distribution equipment of the TTU-25B
transmitter is housed in the extreme left-hand cabinet and
bias and screen rectifier equipment is in a cabinet at the
extreme right.

In addition to providing the normal high standards of
protection such as interlocking all necessary components,
metering all important circuits, and shielding all high-
voltage areas, an exclusive protective circuit is included in
the transmitter.

In order to facilitate maintenance, simplify the number of
controls and reduce the number of operating tubes, only
one power supply is used for both the aural and visual
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Power Amplifiers. Associated with this common power sup-
ply is a high-voltage transfer switch which enables the
operator to transfer the high voltage only to the visual
side. Thus emergency repairs may be performed on the
aural P.A. while programming is continuing with 1-KW
avral power and 25-KW visual power.

Plate transformers are oil-filled types to cssure long life
and a minimum of maintenance. They consist of three
separate, identical single-phase transformers which are
connected in a double “Y”, three-phase connection.

UHF Filterplexer

The MI-27323 UHF Filterplexer unit is supplied completely
assembled and adjusted for operation in any one of the
UHF television channels from channel 14 to channel 83.
The unit is required to suppress the undesired sideband as
well as to combine the aural and visual transmitter outputs
to satisfy both monochrome and color TV requirements. [t
therefore serves the double purpose of a vestigial side band
filter and o diplexer unit. It greatly simplifies the tuning of
the transmitter, and eliminates the possibility of out-of-
channel radiation.

The filterplexer varies in size and weight for the various
frequencies, and so it is always necessary to specify, when
ordering, the channel and operating frequency of the tele-
vision station. The floor plan shows dimensions of the unit.

UHF Filterplexer, MI-27323.

A blower kit is included with the unit to cool the co-axial
and spherical cavities. The control circuits for the blower
provide inter-locked connection with the transmitter pro-
tective circuits.

TTU-25B FLOOR PLAN LAYOUT
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use. Please refer to final drawing.
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SPECIFICATIONS

Performance Specifications

Visual Avural
Type of Emission . AS F3
Frequency Range ... Channels 14-83 Channels 14-83

Rated Power Output. ... 25 kw! 12.5 kw?
Minimum Power Outpu 12 kwl 6 kw2
R-f Output Impedance ... 50 ohms 50 ohms
Input Impedance ... 75 ohms 600/150 ohms
Input Level 1.0 v. peak to “+10 #=2 dbm
peak min.

Amplitude vs. Frequency

Response _.................... Uniform =1 db

from 50 ta

15,000 cycles
Upper Sideband Response:3
+1, —1.5 db at carrier 4-0.5 mc
+1, —1.5 db at carrier 41.25 mc
“+1, —1.5 db at carrier 420 mc
+1, —1.5 db at carrier 43.0 mc
+1, —1.5 db at carrier 43.58 mc
+1, —3.0 db at carrier 4.18 mc
—20 db max. at carrier -4.75 mc
Lower Sideband Response:4
+1, —1.5 db at carrier —0.5 mc
—20 db max. at carrier —1.25 mc
—42 db max. at carrier —3.58 mc
Variation in Freq. Response

with Brightness . . +2.0 db
Carrier Frequency Stability®. . =+1 ke +1 kel
Modulation Capability ... 12.5 +=2.5% (ref-
erence white) 50 ke
Audio Frequency Distortion...... 1.5% max.
50.100 cy.
1.0% max.
100-7500 cy.
1.5% max.
7500-15000 cy.
FM Noise, Below *25 k¢ Swing 60 db
AM Noise, rms ... 40 db below 50 db below
100% mod. carrier
Amplitude Variation Over One
Picture Frame ... Less than 5% of
the peak of sync
level
Regulation of Output............. 7% max.

Burst vs. Subcarrier Phase8 .
Subcarrier Phase vs. Bright-
ness® .. *+7 degrees max.
Subcarrier Amplitude8® ... .. 1.5 db max.
Linearity (Differential Gain)10 15% max.
Envelope Delay vs. Frequencyll =+.04 usec. at 3.58 mc
.08 usec. at 4.18 mc
=+.08 usec. from 0.2 to 2.1 me

. =7 degrees max.

Harmonic Attenuation, ratio of
any single harmonic to
peak visual fundamental ... At least 60 db

At least 60 db

1 Measured at the output of the sideband filter or filterplexer.

2 Measured at the input to the diplexer or filterplexer.

# With respect to the response at 200 kc, as measured by the BWU-5B
Sideband Response Analyzer at transmitter mid-characteristic. 4.75 mc
attenuation requires use of MI-27132 LP filter in the video input
circuit.

4 With respect to the response at 200 kc ot transmitter mid-charac-
teristic.

% Maximum variation with respect to the response at mid-characteristic
measured with the BWU-5B Sideband Response Analyzer at bright-
ness levels of 22.5% and 67.5% of sync peak, using approximately
20% (peak to peak) modulation.

O Maximum variation for a period of 30 days without circuit adjustment.

7 Maximum variation with respect to the standard 4.5 mc separation
between aural and visual carriers.

Electrical Specifications

Power Line Requirements:
Transmitter:
Line. 460 volts, 60 cycles, 3-phase
+5% max.
+3% max.

Slow Line Variations
Rapid Line Variations ...

Regulation ... i 3% max.
Power Consumption... 120 kw black picture, 80 kw average picture
Power Factor {approx.)... ... ...90%

Crystal Heaters:
Line 115 volts, 60 cycles, single phase

Power Consumption 110 watts
Mechanical Specifications
Transmitter Overall Dimensions:
Width (front line cabinets)................ .. . ... 265"
Height (front line cabinets) ... ... .. 84"
Depth (front line cabinets)... 32%,"

Weight (front line cabinets) ....6,000 Ibs. (approx.)
Total Weight ....15,000 Ibs. (approx.)

Finish............. Two-tone umber gray with brushed chrome trim fittings

Maximum Altitudel2 s 7500 ft.
45°C max., 10°C min.

Ambient Temperature

Tube Complement
POWER AMPLIFIER AND COMMON POWER SUPPLY:

Avural Visual Common Power
Supply

Function Qty. Type Qty. Type Qty. Type
Monitoring Diode ... 1 5675
Reflectometers ... 2 6ALS 2 6ALS
SWR Monitor | 2021 1 2021
Power Amplifier .. .. 1. 6806 1 6806
Plate Supply Rectifiers... 6 6894
Plate Protection Tube..... 1 5563A 1 5563A
Screen Supply Rectifiers.. 2 8008
Regulated 8ias Supply

Rectifiers ... 2 5R4GY
Regulator 3 o0D3
Regulator 1 OA3
Regulator 4 6AS7-G
Regulator .. 1 6SH7
Screen Protection Tube.... 1 5563A 1 5563A

8 Maximum departure from the theoretical when reproducing saturated
primary colors and their complements at 75% amplitude. A properly
terminated TA-9 Stabilizing Amplifier is required in the video input
circuit,

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. This is equivalent to
5% (peak to peak) modulation as indicated by a conventional diode
demodulator.

Maximum variation in the amplitude of a 3.58 mc sine wave modu-
lating 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 mc signal when the brightness is at pedestal
level. This is equivalent to 5% (peak to peak) modulation as indi-
VSBF. A properly terminated TA-9 Stabilizing Amplifier is required
in the video input circuit.

Maximum departure from standard curve. The tolerances vary linear-
ly between 2.1 and 3.58 mc and between 3.58 mc and 4.18 mec. To
meet the specification a properly terminated phase correction net-
work, ES-34034-8 is required in the video input circuit of the
transmitter.

12 For operation at rated power and normal plate voltage.

o
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Type
12A77
12AT7
12AT7
12A77
6AUS
6AUS
6AUS
6AUS
6AUS
6J6
6AS6
5763
12AX7
12AU07
5R4GY
oD3
0ocC3
6146
4X150-A
4X150-A
6161
6161
6181
5R4GY
8008
6ALS

Type
6J6
5763

6146
4X150-A

4X150-A
6161
6161
6181
6CLS
6CL6
6CLS
6146
6146
6485
5763
6ALS
6146
5R4GY
866-A
866-A
8008
6SL7-GT
6AS7-G
oD3
0oC3
OA3
6ALS
5675

SPECIFICATIONS (Cont'd)

DRIVER (AURAL SECTION)

Function
Crystal Oscillator
Pulse Shaper
Sawtooth Generator
Sawtooth Generator
Quadrupler
Amplifier
Doubler
Tripler
Amplifier
High Frequency Oscillator
Mixer
Amplifier
Audio
Audio
Rectifier
Regulotor
Regulator
Amplifier-Tripler
Doubler-Tripler
Doubler-Tripler
Doubler
Intermediate Power Amplifier
Power Amplifier
Low Voltage Rectifier
H.V. Rectifier
Reflectometer

DRIVER (VISUAL SECTION)

Function
Oscillator
Buffer

Buffer
Doubler-Tripler

Doubler-Tripler

Doubler

Intermediate Power Amplifie:
Modulated Power Amplifier
Video Amplifier

Video Amplifier

Video Amplifier

Video Amplifier

Modulator

Sync Separator

Sync Amplifier

Clamp Diode

Negative Capacitor

Low Voltage and Bias Rectifier
Rectifier

Rectifier

Rectifier (H.V.)

D. C. Amplifier

Control Tube

Regulator

Regulator

Regulator

Reflectometer

Monitoring Diode (Triode)

Equipment Supplied

TTU-25B TELEVISION TRANSMITTER (ES-27225)

Qty. Description Stock No.

Transmitter Driver ... . ES-19250-B
MI-27413
_MI1-27414
s s s s MI-27415
_.MI-27410/MI1-27410-A
.MI1-27411/M1-27411-A
MI-27416
MI-27417

Power Amplifiers
Control and Distribution Unit._..
Rectifier Unit

Plate Transformers
Interphase Reactor .
Auxiliary Control Unit.
Thyratron Unit .

Water Tank .. . MI|-27422
Cooler MI-27424
Pump .MI1-27423
Regulator MI-19361

MI-27143
MI1-27432
Flowmeter and Parts.. —————————— MI1-27426
Electrical Installation Material ... _.MI-27435

1

2

1

1

3

1

1

1

1

1

1

1

1 Water Ejector ...
1
1
1
1 Circuit Breaker ...
1
6
3
4
1
1
3
3
1
3
1
1

Water Compartment Parts

Gassing Kit ... . &
Filter Capacitor ... MI1-27428

Frequency Determining Parts ... M1-27429
Harmonic Filter ... ... . M1-27327-L/R
Cooling Water Bypass Equipment. L ..MI1-27445
Finish Touch-Up Kit. ... . . — MI-7499-A
Distribution Transformer .. ... ... . MI1-27427
Grid Cavities ... . M1-27443
Induction Regulator ... - s K i d oo sl MI1-27447
Set of Tubes for Driver . ES-19251-A

Set of Tubes for the Power Amplifier ES-27226
Installation Material and Miscellaneous Equipment...... MI1-27420
Transmission Line (*Sales Order to specify quantity

reavired for customer’s installation) ... . . MI1-19089
1 Set of End Shields............................. M1-28061
1 Wiring Material Kit......... ... MI-27421
3 Power Amplifier Cavities and Mounting Shelves.... ... .MI-27418
2 Power Amplifier Carriages MI1-27140
1 Diode Demodulator ... MI-19364
1 Filterplexer MI-27323
1 Demineralizer Installation Equipment ... .. .. Y M| 27872
1 Nameplate ... M1-28180-1
2 R-F Monitor Units (Reflectometers) MI-27137
1 Miscellaneous Hardware Kit.................... M1-7474
1 Line Stretcher ... MI-27 425
2 Filter Reactor _MI-27412-A
1 Set of Miscellaneous Equipment ... MI-27419

Optional or Accessory Equipment

TTU-25B Power Amplifier (less Driver) ES-27224
TTC-5A Control Console with Master Monitor,

but less Master Power Supply....... ES-27274-6
Low Pass Video Filter....................... . S MI1-27132
R-F Load ..MI1-27366

...MI1-27363

R-F Wattmeter ... S
(ES-19237-H'F

Color Input and Monitor Racks, Wired/Unwired .
Complete Set of Spare Tubes for Driver...............
Complete Set of Spare Tubes for Power Amplifier
FCC Set of Spare Tubes for Driver............
FCC Set of Spare Tubes for Power Amplifier..
BWU-58 Sideband Response Analyzer ..
BWU-4B  Demodulator

... ES-34009-B
..... ES-34007-8
Recommended Station Spare Parts.......... ... . 8904397-501
Carrier Off Monitor............ —— = S pu—— ES-27235




FEATURES

Provides centralized finger-tip control cen-
ter for RCA TV broadcast transmitters

High quality wide-band picture monitor
allows independent viewing of both pic-
ture and waveform

Optional remote control for stabilizing
amplifier—color or monochrome

Provides spare monitoring circuits for both
avral and visuval sections of transmitter

Push button point to point monitoring aids
in isolation and identification of trouble

Repeats all major controls from transmitter
proper, including aural and visval power
output indication

Provision for measuring depth of modula-
tion on the visual carrier—contains chopper
with long life mercury contacts

Hinged monitor control panel provides easy
accessibility for maintenance and service of
equipment

Uniform styling to harmonize with RCA
transmitters and auxiliary TV equipment

DESCRIPTION

The TTC-5A Transmitter Control Console provides a com-

plete monitoring and operating control for RCA UHF and
VHF broadcast television transmitters. The console provides
custom planned control exactly suited to each transmitter
with no unused functions and without the compromises

I//

necessary in a “universal” console.

The console contains audio and video gain and monitoring
circuits and all necessary indicating lights, switches and
meters for normal transmitter operation. It also houses a
Type TM-6C Master Monitor for viewing the picture, and
the waveform of the video signal at various points through-
out the transmitter. The TTC-5A has 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 moni-

tored at any time.
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Closeup view of indicator, monitor control and transmitter control
panels mounted in 22 inch console housing.

The console is assembled at the time of installation from
standard console housings and special custom built panels
for the various type transmitters. The console housings have
available additional panel and internal space so that
special requirements for custom switching, monitoring,
amplifying or indicating devices can be added. Thus the
console affords utmost flexibility to suit different require-
ments of operation and provides for possible improve-
ments in the art, or expansion of station facilities.

Where desired, the TTC-5A may be combined with RCA TV
studio control and switching equipment. However, its main
purpose is transmitter control and monitoring; and other
TV functions can often be better performed at a point
separate from the transmitter console.

General

The TTC-5A Transmitter Control Console is a custom equip-
ment made up of four major units: a Set of Panels and
Accessories that must be ordered according to the type
of Transmitter and consisting of a Transmitter Control Panel,
Indicator Panel and Installation instructions and drawings;
a Type TM-6C Master Monitor; a Monitor Control Panel;
and the Console proper which is made up of a 13"

console housing, 22-inch console housing, panels, end

panels. Other items include a Program Line Selector, an
Aural Modulation Monitor Meter for use with either the
GR-1184.A-A General Radio TV Station Monitor or the
Type 335-ER Hewlett-Packard Monitor, and set of instal-

lation hardware.

The Transmitter Control Panel contains switches and over-
load reset pushbuttons for transmitter supervisory control
and operation. The Indicator Panel houses the supervisory
indicator lamps. All panel indicating lamps operate on
115 or 230 volts a-c which is obtained from the trans-
mitter, while a 115 volt step-down transformer supplies
6.3 volts for the meter lights and chopper. Connections
to all console items are made at terminal boards and
jacks when the equipment is installed. Wiring to the con-
sole may be installed in conduit, or in a duct terminating
below the desk.

The TTC-5A is equipped with a TM-6C Master Monitor,
mounted in the left of the console housing. It receives its
power from a 280 volt d-c power supply mounted in an
external rack, while its input signals come from the monitor
control panel on the right. A sliding-type mount for the
unit permits the monitor to be pulled forward, either
partly or completely from the console proper after the
four retaining screws have been loosened. This permits
rapid inspection or adjustment of the unit.

The front panel of the TM-6C monitor is arranged with an
opening at the top center, fitted with a rectangular mask,
for the 10-inch kinescope to present the picture screen. The
screen of the 5-inch oscilloscope, immediately below the
kinescope screen, contains an edge-lighted calibrated lucite
scale. The lower section of the panel carries the opero-
tional switches and controls, conveniently grouped. Eight
additional “set-up” controls have been brought out at the
top, on a covered sub-panel, above the kinescope. The re-
maining controls are easily accessible from the side; and
the cathede-ray oscilloscope tube is easily removed from
the bottom of the unit. The unit includes three filament
transformers, but d-c currents for the tube plate circuits
and centering circuits are obtained from an external regu-
lated power supply. Plug connections on the master mon-
itor facilitate disconnecting the signal and power circuits,
and an interlock opens the d-c power circuit when the

monitor is withdrawn from the console.

The Monitor Control Panel is designed to work in conjunc-
tion with the RCA type ES-19237 series of input and moni-
toring equipment racks. It requires one set of these racks

or equivalent components, for full use of its facilities. The
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Functional diagram of the TTC.5A Transmitter Console.
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Monitor Control Panel includes four major circuit functions
and other related ones, namely, meter circuits, audio mon-

itor circuits, video monitor

circuits, and aural input
signal level indication and
control.

The four meters provide for
continuous indication of vis-
output,
power output, aural trans-
mitter input level, and aural
percentage modulation. The
power output functions are
provided by meters which
duplicate the reflectometer
meters on

val power avral

the transmitter.
The aural transmitter input
level is indicated by a Wes-
ton type-30 VU meter with
a suitable multiplier pad
connected to the input line
of the aural transmitter; and
the aural modulation per-
centage is indicated by a
meter which matches the VU




meter but repeats the indication of the aural monitor in
the racks. Suitable meters are available for the General
Radio 1184-A-A or Hewlett Packard series of monitors. The
correct meter must be specified on the order. In addition
to the audio metering described above the aural monitor
circuits provide means of 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 provide for connecting the input
to the master monitor to any of eight monitoring points
in the visual transmitter system. One of these is a spare,
and like the audio monitoring spares, may be used as
desired. Potentiometers in every monitor termination insure
proper termination and level adjustment.

In order to make the above monitoring facilities more
useful, an audio gain control with 20 one db steps is
provided for connection ahead of the program amplifier
(usually a limiting amplifier) so that the aural input to the
transmitter can be controlled. Full remote controls for a

stabilizing amplifier, which is normally used ahead of
the visval transmitter, are available as an optional item
to control the input to the visual transmitter.

In addition to the above circuits a lamp in parallel with
the overmodulation flasher of the aural monitor and a
switch to control the chopper of the visucl monitor are
provided in the monitor control turret. Also the monitor
is provided with a rheostat to dim the lights in the meters
to suit the ambient light around the console to eliminate
unnecessary operator annoyance and fatigue from meter
lights which are brighter than necessary.

SPECIFICATIONS

Performance Specifications

Impedances:
Audio Line Input (2) 600 chms, balanced
Audio Line Output 600 ahms, balanced
Avudio Monitar Input ... 10,000 ohms, balanced
Avudia Monitar Output 250 ohms, balanced
Master Monitar Inputs (6) 75 ahms, unbalanced
VU Meter Circuit (acrass tr itter input). 7500 ahms
Valume Controls:
Avudio Gain.............. 600 to 600 ahms, 20 steps, 1 db per step; initial
insertion loss zero.
Avudio Monitar Gain........c....... 10,000 ta 250 ohms, 20 steps, 2 db per

step, tapered; last step infinite; insertion loss 38 db.

Electrical Specifications

Console Power Requirements:
Indicatar Lights (from transmitter)....115 or 230 volts, a-c (as required)
Meter Lights (6.3 volts from transformer)......115 volts a-c, 50/60 cycles
TM-6C Master Monitor (a-c line for tube
heaters) 105-125 volts, 50/60 cycles, 90 watts
TM-6C Master Monitor (from Regulated
Power Supply)

280 volts d-c, 450 ma

Tube Complement
TM-6C Master Monitor:

4 6197 1 6ALS 1 12BH7
3 6485 2 68Q6-GT 2 12AX7
7 12AT7 1 12AU7 1 10SP4 (kinescope)
2 6CB6 1 5ABP1(CRT)
TM-6C High-Voltage Supply:
1 6L6 1 6BQ7A 4 1X2A
Mechanical Specifications
Dimensions:
WIAHH oo s s T SN 69"
Depth 36"
Height .. 41

Weight..

Equipment Supplied
TTC-5A Transmitter Cantrol Cansale Equipment (order as fallaws):
Far Type TT-2BL, TT-28H, TT-6AL and
TT-11AH Transmitters
Far Type TT-25CL ar TT- 25CH Tronsmu"ers
For Type TT-10AL, TT-10AH ar TTU-18 Transmitter

....ES-27274-1
.ES-27274-2
ES-27274-3

For Type TT-25BL ar TT-25BH Transmitter ....ES-27274-4
Far Type TT-50AH Trc itt _ES-27274-5

For Type TTU-12A ar TTU- 258 Transmitter ... .ES-27274-6
Far Other Transmitters.. - . Custam Built

Cansoles include items as fallaws:
1 Transmitter Control Panel
For TT-28L/BH, TT-6AL ond TT-11AH
For TT-25CL/CH

MI-27866
MI-27867

For TT-10AL/AH and TTU-1B ..M1-27868

Far TT-258L/BH MI1-27869

For TT-50AH . i M[-27870

For TTU-12A/258 ... ... .MI1-27576
1 Indicator Panel

For TT-2BL/BH, TT-6AL and TT-11AH ....MI|-27580

For TT-25CL/CH _...M1-27581

For TT-10AL/AH ond TTU-1B MI1-27582

For TT-25BL/BH MI-27583

For TT-50AH M1-27584

For TTU-12A /258 MI-27577
1 Monitor Control Panel ... MI-27865
1 Blank Panel 6-31/32 inch high MI-4593-A
1 Blank Panel 1-23/32 inch high MI-4590-A
1 Blank Panel for 22-inch console housing MI1-26846-1
1 Blank Panel for 22-inch ¢ | ing .M[-26846-2
1 Console housing 22-inches wide MI-26787
1 Master Monitor, Type TM-6C .ES-26957-A
1 Meter, Aural Modulation Monitor:

For use with Type GR-1184-A-A TV Monitor... MI-19116-3

Or, for use with Type 335-ER TV Monitor..... MI-192116-6
1 Console Housing 134" wide. .MI-26786
1 Left Hand End Panel ....M1-26788-1
1 Right Hand End Panel M[-26788-2
1 Set of Installation Hardware MI-27579
1 Program Line Selector....... MI-27407
2 Installation Drawings .. .. ... 644367
2 Instruction Books ...... . 18-30259

Optional and Accessory Equipment
Television Station Input and Monitoring Equipment._..
Calibration Meter
580-D Power Supply. ..
WP-158 Power Rechfer ond Regulo!or

......ES-19237 Series
-...MI1-21200-C1
.M1-21523-C
MI 26087 /26088

World Radio History




INPUT AND MONITORING EQUIPMENT

INPUT AND MONITORING EQUIPMENT

ES-19237 SERIES

FEATURES

Provides full monitoring and
input control for any color
or monochrome VHF or UHF
transmitter

Every unit chosen to meet re-
quirements of the FCC and
good operating practice

Custom wired racks available

Compact, lightweight cabi-
nets—easily installed

Rack components arranged
with regard to operating con-
venience

BW-5B sideband response
analyzer permits adjusting
transmitter broad band re-
sponse

Provides continuous check
on transmitter performance

Plug and socket connectors
for all power, video, audio,
and r-f connections

127
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The ES-19237 Series of monitoring equipment is supplied
in four different arrangements:

1. ES-19237-G Wired VHF monochrome and color

2. ES-19237-E Unwired VHF monochrome and color

3. ES-19237-H Wired UHF monochrome and color

4. ES-19237-F Unwired UHF monochrome and color

DESCRIPTION

The units included in RCA Input and Monitoring Equipment
are enumerated in the accompanying specifications list.
Units are arranged in the racks in the manner which makes
them most effective and as compact as possible with due
regard to convenience of operation, grouping of related
units, and easy connections. The functions of each item can
best be learned from a study of the block diagrams which
show the interconnections of all units to a typical TV trans-
mitter system.

PH-83974-¢
VileRy JoH Jeim, S 65 Pamadlisron When RCA monitoring equipment racks are used with a
USES TTC-5A console, they provide everything required for
The RCA type ES-19237 Transmitter Input and Monitoring routine TV station monitoring. The functions monitored are:
Equipment enables stations to meet all requirements of the Visual Carrier Frequency,
FCC and good operating practice for monitoring and input Aural Carrier Frequency,
control of any RCA television transmitter. The equipment Aural Modulation. (This meter is on GR-1184-A-A or HP-
items are contained in two standard mounting racks which 335ER and is repeated on the TTC-5A console),
are intended to be used in conjunction with an RCA TTC-5A Visual Modulation (CRO on Console),
Transmitter Console as a central monitoring and control Aural Signals at all points where aural signals are avail-
center. able. Level of Transmitter input signal by VU meter;
TRANSMITTER CONSOLE ANTE
I=LINE | MONITOR
2- LINE 2 MONITOR
3=5TAB AMPL INPUT T
4-MODULATOR MON 441 !
5+ MOD AMPL OUTPUT - 1 ] H
6-PA OUTPUT | | |
7- DEMOD  OUTPUT : 1 |
8- SPARE Tre 1 |
Il 234567858 bieLexer L i i HARMONIC) P A & vusm:‘_“.
]m‘l FILTER FILTER AMPLIFIE DRIVER
MONITOR (A (D!
I YM'OCI
VIDEO SYNC MON MON
GAIN AMPLITUDH
R Py viE Ea E“iﬁ
SWITCH DEMOD
BW-48 OR
| GWU‘B(&)
A r ¥ [_?O_La_i
MONI_TOR‘
|
HFPHASE (&)
EQUALIZER LOW PASS r"""
S e yvve —a —eryr T Mi-34028 [AMPLFIER ovpLiFER - I UEY SIDEBAND
- LINE AMPLIF(ER - JOUALIZER VAR(ABLE TA-3B TA-38 « & RESPONSE
| ——>——RSELECTOR < TA-9 ~ NO 1 EQUALIZER > M- 26157 L MI-26157-8 > 2 S < ANALYZER
# 3 e MI- 27407 m-Aozg MI-34035 © NO 1 © ) NO 2 '__', ;: BW-5 OR
RECEIVER l 1 oo | [a & ey
EQUALIZE () &) ]
} RECEIVER ¢
NOTCH EQUALIZER
EQUAL IZER|
- PART OF ¢
= EEY
NOTES:-
(A) ITEMS REQUIRED ONLY IF AMPLIFIER 1S 2-IF DEMODULATOR DOES NOT REJECT (D) PRECISION TERMINATIONS REQUIRED
PRESENT AURAL SIGNAL, ITS PICKUP POINT (750 =1%)
(8) 1-BOTH ANTENNA LINES MUST BE EQUIP- MUST PRECEDE THE DIPLEXER
PED WITH MONITOR PICKUPS, ONE TO (E) TERMINATIONS REQUIRED (750 +5%)
SERVE DAILY, THE OTHER AS CHECK (C) USE DIRECTIONAL COUPLERS TO SUPPLY
POINT SIGNAL TO THE BW-48 AND BW-5B (F) NOT USED WITH SOME TRANSMITTERS

Line diagram showing video input control and monitoring functions of ES-19237 equipment.
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ALTERNATE

RACK NO.1
| (R e ek
L e
= RACK NO.1 RACK NO.2 JBEQULAT
~ ==te - BW-4B
! - 158 POWER SUPPLY A
' (REGULATOR MI-260888B) TA- 98 L
3, DEMODULATOR
BW-4B COLOR STABILIZING BN 0 1,
VISUAL AMPLIFIER S
2 DEMODUL ATOR MI-40222
ES-34048 | [ O HEWLETT PACKARD
BW-58 o TV MONITOR
TV SIDEBAND RESPONSE, =L ¥ TYPE 335ER
GENERAL ANALYZER T
RADIO ES-34010-B l
GR-1184-A-A BLAmg PANEL =15 BLANK PANEL
TV MONITOR Mi-4592-B s ke oY MI-4594-8
o TA-3B DISTRIB. AMP NO.2 .y
N M|=26[57-B = t
- 15 AMENO 1 =90 AUDIO JACK PANEL
MI-26157-B N .
X VIBE® JACK PANEC 3 M %"
= MI-262(9 —)y
e AUDIO JACK PANEL VIDEO JACK PANEL —
] MI-11645-A I | 19
r BA-6A N ! e ALTERNATE
st LIMITING AMPLIFIER E220) SR Tekro]- 8 I N A v RACK NO 2
: MI-11225 MI-27407 b
{ LOW PASS VIDEO FILTER ¥
B BA-24A MONITORING M1-27132 ol TA-9B [
2 AMPLIFIER MI-11247 4
t COW FREQ PHASE _‘!; COLOR STABILIZING <
| BLANK PANEL EQUALIZER Mi-34025 ) AMPLIFIER
~ MI-4593-B MI-40222
1 -
CIRCUIT BREAKER
.I CHASSIS St pFHRfsC‘EUENCY i SIDEBAND RESPONSE || -
= SNEN N EQUALIZER N g o e °
| WP-15B POWER SUPPLY MI-34026 4_
~
TIFIER MI-26087 BWU-5B  UHF e
t JREFFENGEEE e CONVERTER ES-340008)} @
¥ - TA-3B AMPLIFIER T
< < ==
| ' R

W #

Suggested rack arrangement for Transmitter Input and Monitoring Equipment.

and sound quality by means of the monitoring amplifier
and an external loudspeaker,

Visual Signals at all points where visual signals are
available. Levels are measured by the CRO in the
master monitor of the console and picture quality is
observed on the kinescope.

In addition to the monitoring functions listed, the racks
provide:

A. Limiting amplifier BA-6A for the aural signal before
application to the transmitter.

B. Stabilizing amplifier for visual signal to transmitter.

C. Sideband response analyzer BW-5B which provides
a special video sweep and a synchronized selective
receiver for adjusting transmiiter broadband response.

The output of the sideband analyzer is fed through a cable
to an external oscilloscope of standard design which may
be located anywhere in the transmitter room. The resultant

Television Monitor, Type 335ER. p

World Radio

pattern on the CRO is a plot in which the horizontal
dimensions are related to modulating frequency, and the
vertical dimensions are proportional to the side-band re-
sponse of the transmitter at each modulation frequency.

History




INPUT AND MONITORING EQUIPMENT

The GR-1184.-A-A Monitor Equipment is removable from the
front of the rack for servicing and inspection.

A choice of Monitoring units is available, either the
GR-1184-A-A or the HP-335ER, both of which are described
in the following paragraphs.

A General Radio Transmitter Monitor Unit, Type 1184-A-A
provides continuous indication of center-frequency and
percentage modulation (frequency deviation) from FCC
assigned values of visual carrier, and aural carrier or
intercarrier separation. It also furnishes a high-fidelity out-
put for measuring distortion and noise, and a 600-ohm
output for audio monitoring. The monitoring system may
be used by TV stations operating on any channel and
broadcasting either color or monochrome signals. The
monitor also has provision for complete audio-fidelity tests
and residual AM and FM noise measurements on aural and
visual transmitters respectively. An external distortion and
noise meter may be used to measure the audio fidelity
of the aural transmitter as required for FCC proof-of-
performance tests. An output signal of 10.8 volts at 100%
modulation is available for this purpose. No external de-
tector is required for measurement of the existing mixer
stage. Modulation distortion can be measured at any fre-
quency from 50 to 15,000 cycles at 100% modulation or
less. By operating the station-monitoring speaker from
this system, an audible warning for loss of either carrier
is constantly available.

A more compact TV monitor is the Hewlett-Packard Model
335ER which may be designated in place of the General
Radio Station Monitoring Unit. This VHF-UHF Television
Monitor performs every important carrier monitoring func-
tion continuously, without adjustment, and with depend-
ability and accuracy. It is equally useful in monochrome
or color broadcasting. In addition to continuous, precise

AUDIO
LIMITING INPUT
AP AMPLIFIER \
LOCAL Ol — S O :I[\)DB A0 = AURAL TO DIPLEXER AND
4 TRANSMITTER ANTENNA
$H o AO -
Z3 LOCAL XMTR IN <
LINE | O—<— . /g/
vy
l l METER
LINE | AIR MON
¢ LmE2 o 3 A o T e
LINE 2 O—<(— o —= 3 <9 ey CJJAURAL FREQUENCY
MODULATION o—0
O WETER MONITOR
SPARE" o @ ___________ .
o -0
oover
MODULATION
SPARE | —>—0—3% INDICATOR
A “ s .
— 2 AUDIO MONITOR
MONITOR AMPLIFIER
GAIN
¥ MONITOR
Z3 SPEAKER
SPARE 2 —)—0—%
A o Line drawing of the audio i.npu!
“ i R control and monitoring functions.

A wONITOR CONTROL TURRET TERMINALS
O MOMITORING EQUIPMENT RACK TERMINALS
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oscillator circuit has been incorporated because of the
exceptionally small effect varying stray capacities have on
the frequency of the crystal used in this arrangement. As
a further precaution, a constant-voltage transformer is

provided to regulate the master-oscillator filaments.

The 335ER is particularly designed for long years of
‘ trouble-free operation. Highest quality components and
construction are used throughout. A new chassis design
increases accessibility of components and makes possible
cool operation. The chassis is mounted on slides for easy

withdrawal from the rack. The instrument includes a front

panel crystal temperature indicator and illuminated meter

faces.

Top-of-chassis view of the BW-5B . .
Sideband Response Analyzer. The monitoring and control units are mounted in two

sturdy metal cabinet racks the same height as RCA trans-
mitters. The MI-19237 equipment is finished in a two-tone
umber gray, blending with all RCA transmitters, and pro-

¥ilhaken ofl@Talidnd el HEgiene) Jovbien ont vide utmost flexibility in arrangement for future expansion.

! . id &
percentage of aural modulation, the Model 335ER shows Tite, SEGHIEAEH! e itk @lSHSH TSEGEE FOowEes SOmpicte

. " . 3 a3 . entilation but protects the equipment from falling par-
inter-carrier separation directly. No calculation is required. ) P aue 9P

ticles and dust. The cabinets are of metal construction,

i heigh d
Carefully engineered crystal reference oscillators provide welded and bolted together in one standard height an

. idth. i d singl d in tandem.
accuracy in excess of FCC requirements for all channels. widthw lots, imay, e jplaceel Englygan usedin

Because discriminator accuracy does not depend on a When placed adjacently they may be rigidly bolted to-

| . : : : ether to produce a secure assembly.
tuned circuit, no time-consuming adjustments are required 9 P Y
during operation. It is never necessary to reset carrier
level or realign circuits. Proper operation of the monitor

can be checked conveniently by controls located behind

Top view of chassis of the Type TA.9 Stabilizing Amplifier.

the hinged panel cover.

The three panel meters monitor visual and aural carrier
frequency and percent modulation of the aural carrier
with 100% modulation equal to 25 kc deviation. A peak
modulation indicator lamp is included as standard equip-
ment; the instrument also has provision for remote indi-
cating meters, remote peak modulation indicating lamp,
and a demodulated signal for measuring FM and AM
noise levels, frequency response and distortion of the

aural transmitter and for continuous program monitoring.

The master oscillator is controlled by a crystal operating
in the 20-30 megacycle region. The crystal is mounted in
a carefully-designed oven that controls temperature to
within approximately 0.10° C. Oven temperature is indi-
cated by a thermometer readable at the front panel. The
master oscillator is provided with a vernier tuning adjust-

ment for correcting long time drift. A cathode-coupled type

World Radio History



SPECIFICATIONS

Performance Specifications
GENERAL RADIO-TV STATION MONITOR

Frequency Range 50-890 mc (TV channels 2-83)

RF Input:
Impedance Low-impedance, loop coupling
Level For use with standard EIA transmitter
monitoring outputs (10 volts, 50 ohms)
Sensitivity. One volt for all functions except the

measurement of residual AM naise on the aural transmitter, which
requires a minimum of 4 valts r-f input and the visval transmitter
input which requires 2 volis
Indication. ... oo Direct indicatian an frant panel meter
Frequency (Crystal Stability):
Master Reference +1.4 ppm/30 days or #0.35 ppm/10 days
Secondary reference. ....%=5 ppm/30 days (= 21.5 cycles)
Interpalating reference oscillator....®=5 ppm/30 days (= 22.5 cycles)

Accuracy (overall):
Avral and Visval ... .500¢/30 days VHF ar 500c¢/10 days UHF

Intercarrier 250¢/30 days at all frequencies
Avral Modulatian (FM):

Meter Scale 0 to 100% -+ 3 db, full scale

Meter Ballisties ... As required by FCC specifications

Meter Calibration.............._... 100% — 25 ke deviation; selectian switch

far 100% — 50 ke to permit wide-deviation type tests.

Palarity Response.................. Panel switch for positive ar negative

peaks, far bath meter and flashing lamp

Peak Indicator ... ................... Flashing lamp indicates peaks in excess

of dial setting

Dial.............. Calibrated from 0 to 100% and to 43 db abave 100%

Meter Frequency Response ... . .. =+0.25 db from 50 ta 15,000 cycles;

=+0.5 db from 30 ta 20,000

Peak Indicatar Freq. Response.......... 0.5 db from 100 to 15,000 cycles

Avral FM Transmitter Fidelity Measurements:
Audia Outputs (at low frequencies with
100% madvlataian)....10.8 volts into 100 ohms or 0 db into 600 ohms
Residual Distortian (50 ta 15,000 cycles).....0.15% far 25 k¢ modula-
tian deviatian and 0.25% for 50 kc deviatian
Residual FM Noise.... —70 db below 25 kc madvulation deviation
Avudio Respanse follows 75-usec de-emphasis curve within
+0.5 db from 50 to 15,000 cycles, =3 db from 15 to 30 kc
AM Noise Reference Level
(at low Frequencies)......................_....._..... 4 volts into 100 ohms
Residual Noise AM______.._.._... ... ... . —70 db below carrier level
Visual AM Transmitter Fidelity Measurements:
Noise (FM) Measuring Output (at low

frequencies and 25 kc deviation)..........1.5 volts inta 100 ohm laad,
75-usec de-emphasis circvit included
Residual (FM) Noise.... ... .. —65 db below 25 ke deviation with

normal video modulation on transmitter (—70 db without video
modulatian)
Intercarrier Fidelity Measurements:

Same as far avural transmitter except Residual (FM) noise is —63
db below 25 ke deviation of aural transmitter with video modula-
tion applied to visual transmitters. '

Pawer Supply:

Standby Operation_...................... 15 watts, with master crystal aven
operating 115/230 valts; 50/60 cycles
Normal Operation......................_. Max. demand 265 watts, with

all thermastats on. Min. demand 240 watts, with all thermostats
off. 115/230 volts; 50/60 cycles.

335ER TV MONITOR
Avural Frequency Monitar:
Deviation Range.................. +3 ke to —3 ke mean frequency deviation
Accuracy. Channel 2-6 —+500 cps for 90 days
Channel 7-13 +500 cps for 45 days
Channel 14-83 500 cps for 14 days

Avural Modulatian Meter:
Modvulatian Range.. ... Meter reads full scale on madulatian swing
of 33.3 ke. Scale calibrated to 100% at 25 ke swing; 133% at
33.3 ke. Also includes db scale where 0 db — 100%.

Accuracy.. ....ccoomericeueens +5% aver entire scale from 50 to 15,000 cps

Modulatian Peak Indicator
(peak flash range).....50% to 120% modulation (25 k¢ = 100%)
Visual Frequency Monitor........ Same as Avural Frequency Monitor abave
Inter-Carrier Spacing Directly measured, accuracy
+500 cp: far six months

Avudio Output:
Frequency Range....500 to 15,000 cps. Response flat within *.5 db.
Equipped with standard 75 microsecond de-emphasis circvit.
High Impedance Output . ... 10 volts into 100,000 ohms at 100%
modulation at low frequencies. Distortion less than 0.25% at
100% madulation. Residua! noise at least 65 db below output
level correspanding ta 100% modulation at low frequencies.
Manitoring Output ... 1 milliwatt into 600 ohms, balanced, at
100% modulation at low frequencies
General:
Channels 2 ta 83 inclusive,
including offset channels

Frequency Range

R-F Power Required........ Less than 1 watt. Separate type N connectors

pravided far aural and visual inputs
Ambient Operating Temperature 113° F. moximum
External Meter Indication ... External meter indicatian available for

avral carrier deviatian, visual carrier deviation, aural modula-
tion percentage and peak indication. Use aof external meters
does not affect operation of panel meters.

LIMITING AMPLIFIER

Saurce Impedance 600/150 ohms
Input Impedance 600/150 ahms, balanced or unbalanced
Frequency Response........_.. 30 to 15,000 cps reference below verge of

limiting up to 20 db gain reduction +1 db to —2 db

Input Level:
Mini - —24 dbm at limiting verge
Maximum *+14 dbm

Ovtput Level:

Maximum (limiting off) at 1000 cps 38.5 dbm

At verge of limiting with output controls in
minimum attenuation position 29.5 dbm =*1 db

Gain............ 54 db 41 db at 1000 cps, 600-ohm source to 600-chm laad
83 db at verge of limiting

Signal ta Noise Ratio

Gain Controls:

Input 20 steps, 2 db per step
Output 20 steps, 1 db per step and fine adjustment
Harmanic Distortion (total RMS)......... 12 db gain reduction (100-15,000

cycles) less than 1%

MONITORING AMPLIFIER

Source Impedance. 37.5/150/600 ohms

Input Impedance................... Unloaded transfarmer, high in comparison
with source impedance

Load Impedance 4/8/16/150/600 ohms

Output Impedance (QpProx.)...........c.occcoieeceecc. 1.3/1.8/3/21/78 ohms
Maximum Input Level —30 dbm
Maximum Gain 104 db *=2 db

=+2 db 30-15,000 cps
10 watts {40 dbm)

Harmonic Distortion Less than 1% 100-7,500 cps
At 8 W (39 dbm output) ... Less than 2% 50-15,000 cps

—122 dbm referred to input
(—18 dbm at autput at 104 db gain)

VISUAL SIDEBAND DEMODULATOR

Frequency Range:

Frequency Response

Maximum Output Level

Noise Level

BW-4B Channels 2-13
BWU-4B SE—— Channels 14-83
Output Impedance 75 ohms, unbalanced

Input Impedance 50 ohms, unbalanced

Palarity of Sync Pulses. Negative

Output Voltage...........cccoooooiinn......2.0 valls, peck-to-peak (max.)




SPECIFICATIONS (Cont‘d)

PHASE EQUALIZER EQUIPMENT

BW-5B/BWU-5B SIDEBAND RESPONSE ANALYZER

Frequency Range................... 10-0-10 mc cont. variable by panel control
Output.....o... 0-2 volt (peak-to-peak) cont. variable by panel control
Output Impedance. ..o 72 ohms
Rep. Rate................ 120 cycles (for 60 cycle power supply)
Hum Level........................... —50 db below 2.0 volt (peak-to-peak)
Sweep Frequency Response....... ... +0.5 db 0.2 to 4.0 mc

=+1.0 db 0.2 to 7.0 mc

Marker Accuracy........... 200 kc throughout range

Marker Width ..., 50 kc approximately
Marker Amplitude....Chassis control (min. 5% of demodulated response)
Ambient Temperature Range.............................. +5°C. to +45°C.

BWU-5B R-F INPUT UNIT

Input and Output Impedances......................................... 50 ohms
Frequency Range........cco.cooooo. Channels 14 to 83 1 db within
10 mc of center frequency

Response............cocooiiiviii. +V2 db within 5 mc of center frequency
Linearity.................. Within =1 db for input signals to the attenuator
ranging from 0.1 to 3.0 volts rms

Output ) ... 0.3 valt rms across 50 ohm load with

2.0 volt rms input to attenuator (Channel 7)
Overall Bandwidth..........................................20 megacycles

STABILIZING AMPLIFIER

Input Impedance:

Picture .. 75 ohms (+1%) 1 meg, 35 mmf
Sync — Bridging 1 meg, 35 mmf
Blanking .. ... Bridging 1 meg, 35 mmf
Ovutput Impedance:
(Source) (Load)
Line Picture ... . 75 ohms 75 ohms
Monitor Picture ... ... 75 ohms 75 ohms
Sync 2100 ohms 75 ohms

Input Signal Requirements:
Composite Video (Black Negative). ..
Sync-to-Picture Ratio (min.)........... .

.......0.25 v. min.; 2.0 v. max.

15% of input picture signal
...3.5—5.0 volts, negative
..3.5—5.0 volts, negative

Local Blanking............... .

Output Signal Range:
Picture Component........ . . .. ... ... 0-1.0 volt, peak-to-peak
Sync Component (output wdeo signal)... 0—.8 volt, peak-to-peak
Sync Owutput . 4 volts, peak-to-peak
Frequency Response.... .. .. . Flat #0.5 db to 7.0 mc
Tilt (60 cycle square wave) ... .
Differential Gain
Differential Phase
Isolation Between Outputs.

.................... Less than 1°
_Better than 40 db @ 3.58 mc
Power Rquirements:
Heater Supply ... ... 117 volts, 50/60 cycles, 120 watts
Plate Supply. . ...280 volts, regulated 400 ma with white stretch
280 volts, regulated 375 mc without white stretch

VIDEO DISTRIBUTION AMPLIFIER

Input Impedance. ... . ..2.7 megohms shunted by 27mmf

Input Signal Levels:
Blanked Video Only. ..
Composite Video
Sync....

1.5 volts peak-to-peak, max.
2.0 volts peak-to-peak, max.
3.5 to 8.0 volts peak-to-peak

0.5 to 2.0 adjustable

Number af Ou?pu’s

Output Impedance. ... . . 75 ohms, internally terminated

Output Signal Levels:
Blanked Video Only .
Composite Video..... .. ...

...1.5 volts peak-to-peak, max.
.2.0 volts peak-to-peak, max.

Sync.. p— ...Zero to 0.4 volt peak-to-peak
Sine-Wave Frequency Response

1.0 Cycle to 8 mc.....o.. Flat 0.3 db

0.5 Cycle to 10 me.......... Flat 1.0 db

Low-Frequency Square-Wave Tilt . 1.5% max. at 60 cycles

Type of Circuit....... ... Non-minimum phase reactance network

(no tubes or power supply required)

Impedance (input and output) ... ... 75 ohms

Circuit Attenuation ... 0.5 db

Sweep Frequency Response ... ... +0.5 db to 4.2 mc
Phase Response:

Low Frequency Phase Equalizer.. .. ... . Constant envelope delay from

2.0 mc to 4.2 mc. Four envelope delay ranges; frequency range of
envelope delay adjustment 0 to 2.0 mc.

High Frequency Phase Equalizer:
Receiver Equalizer....
Notch Equalizer

Follows FCC specified curve
_.Zero delay from 0 to 3 mc; choice of

2 curves above 3 mc
Variable Equalizer...... ... . Zero delay from 0 to 2 mc; choice of
10 curves above 2 mc

Electrical Specifications

Overall Power Requirements.........105-125/210-250 volts, 50/60 cycles,
2 kw (includes power requirements for the transmitter control
console).

Unit Power Requirements:
Frequency and Modulation Monitor ... 105 to 130 volts, 50/60 cycles,
265 watts
Limiting Amplifier.__._.......105, 115, 125 volts, transformer taps
provided for, 50/60 cycles, 125 watts
Monitoring Amplifier.... ... 105-125 volts, 50/60 cycles, 70 watts
Visual Sideband Demodulator... 105-125 volts, 50/60 cycles, 250 watts
Sideband Response Analyzer .. 105-125 volts, 50/60 cycles, 200 watts
(with internal power supply 260 volts d-c regulated)
Stabilizing Amplifier ... A-c 110-125 volts, 50/60 cycles, 120 watts
D-c 280 volts, 400 ma
WP-15-B Power Supply. ... . 105-129 volts, 50/60 cycles, 850 watts
Video Distribution Amplifier . . 105-125 volts, 50/60 cycles, 55 watts

Tube Complement

1184-A-A TV Transmitter Monitor
13—6AU6, 3—6AL6, 4—6BES, 4—6CL6, 3—616, 2—-6U8, 6—12AT7,
2—-12AX7, 2—12BH7, 25651, 6—5727, 29005 (UHF only)

BA-6A Limiting Amplifier
2—-6SK7, 2—617, 2—6V6-GT, 1—6H6, 1—-0D3, 1—5R4GY

BA-24A Monitoring Amplifiers
1—-12AX7, 2—-6V6-GT/G, 1-MI-11299 (Selected 12AY7),
1-5Y3.GT/G

Rack #2:
BW-4B BWU-4B Visual Demodulator
2—-6C4, 4—6CB6, 1616, 1—-6AG7, 1—6AKS6, 1—-5V4, 1—-6AS6/
6CB6, 1—-6AS7, 1—-0OC3, 1-6BC6/6BQ7 (Ch 7-84 only)

BW-5B VHF Sidebcnd Response Analyzer*
2616, 3—12AU7, 1—65Q6, 2—6BA6, 3—6AS6, 2—-6AH6, 1—-6AK6,
1—-5R4G, 1—-6C4, 1-6AS7G, 1—65J7, 1—-0OD3
TA-9 Stabilizing Amplifier
8—-6Cl6, 3—6AH6, 3—6AL5, 3—6AU6, 1-12B4, 2 12AT7,
1—-12AU7, 1—-12AX7, 1—6AS6
(2) WP-33B Regulated Power Supplies
8-5R4GY, 2—65L7-GT, 6—-6AS7-G, 4—0OD3, 2—NE-32
(2) TA-3B Video Distribution Amplifiers
2—6BQ7-A, 4—6BX7, 2—5687, 4—OB2, 2—6X4, 4--6U8
WP-15-8 Regulated Power Supply
3—6336, 1—-12AX7, 1—-12AT7, 1—5651

(* The BWU-5B utilizes all the tubes listed above under the BW-58 VHF
Sideband Response Analyzer as well as those tubes specified here:
1—6AF4, 1-6J4, 1—-6X4, 1—OA2, and 1-616.)
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SPECIFICATIONS (Cont'd)

Equipment Supplied (Cont'd)

INPUT AND MONITORING EQUIPMENT

Mechanical Specifications

Overall Dimensions

Unit Height Width Depth Weight For VHF Transmitters For UHF Transmitters
BA-6A Limiting Amplifier.. 75" 16X 14" 37 Ibs. ES-19237-G ES-19237-E MI-19237-H MI-19237-F
) (wired) (unwired) (wired) (unwired)
BA-24A Monitoring Amplifier. 42/ 83" 10%" 16V Ibs.
1 1 MI-26087-B WP-15-B  Power 1 1
BWU-4B Visual Demodulator.. 14" 19" 92 35 Ibs. Supply Rectifier
BW-4B Visual Demodulator..... . 1412 19" 102" 58 lbs. 1 1 MI-26088-B  WP-15-B  Power 1 1
BW.58 VHF Sidcband Re- Supply Regulator (with one set
sponse Anolyzer ... 1012 197 1412 58 Ibs. of tubes)
BWU.5B UHF Sideband Response 2 2 MI-26219 Video Jack Panel 2 2
Analyzer R-F Input Unit__._.__._. 51" 19" 73%" 11 Ibs. 1 1 ES-34048 Type BW-4B Visual
TA-9 Stabilizing Amplifier.......... 2% 197 5 20 Ibs. BEmaduldianiiih |1 B3] DS
TA-3B Video Distribution Amphi. 312 197 10%" 12 Ibs. - = H5:3ZDUS'B Wipe: BUASIGuall | B )
Demodulator with 1 set tubes
. . Vnt! " o
High Frequency Equalizer.. ... 172 19 0 23 lbs. 1+ 1+ General Radio Type 1184-A-A 1t 1+
Low Frequency Equalizer_.......... 5Va 197 10 9 Ibs. TV Station Monitoring Equip-
WP-15.8 Rectifier ... 7 e 59 Ibs. P Lo B R B
E " 1 " " "
WP-15.B Regulator ... 3R 19 10% 12 Ibs. 1 1 ES-34010-B Type BW-5B Side- — =
BR-84 Standard Cobinet Racks.... 84" 22 18" 225 Ibs. band Response Analyzer
Overoll Equipment (Tondem — — ES-34009-B Type BWU-5B Side- 1 1
Cobinets) ... 84" 50" 18" 525 lbs. band Response Analyzer
(OpRro 3 3 MI-4652-2B Audio Patch Cords 3 3
6 6 MI-26771 Video Potch Cords 6 6
23 23 MI-26784 Video Dual Connector 23 23
. . p
Equipment Supplied lugs
INPUT AND MONITORING EQUIPMENT . 2 TeOpoptl, il ol Fogel| @ 4
Mounting Angles
For VHF Tronsmitters For UHF Tronsmitters A
ES-19237.G ES-19237-E MI-19237-H MI-19237-F 3 3 MI-4570.A Terminal Board 5 3
(wired) (unwired) (wired) (unwired) Brackets
1 —  MI-30951-B84 Monitoring 1 = 1 1 MI-4569 Audio Terminal Blocks 1 1
Equi t Rack 1, wired
) L jmre 6 6 MI-4568 Power Terminal Blocks 6 6
— 1 MI-30951-B84 Monitoring - 1
Equipment Rack #1 1 1 MI-11645-A Type BJ-24 Double 1 1
1 —  MI-30951-D84 Monitoring 1 - Jack Panels
Equipment Rack #2, wired 1 1 MI-11647-2 Jack Mat for BJ-24 1 1
— 1 MI-30951-D84 Monitoring - 1
Equipment Rack #2 2 2 MI-30590-2 Interlock Switch 2 2
2 2 MI-30546-G28 Electrical Shield 2 2 1 1 MI-27407 Program Line Selector 1 |
1 1 MI-30546-G21 Electrical Shield 1 1
2 2 MI-30566-G84 Single Trim Strips 2 2 ! 1 MI-26240 Circuit Breaker ! !
) 1 MI-30568-G84 Double Trim Strip 1 ) CliSEee
1 1 MI-4593-B Blank Panel 7” 1 1 Z 2  MI-26764-1 Circuit Breaker 2 2
1 1 MI-4590-8 Blank Panel, 13" 1 1 1 1 MI-26764-2 Circuit Breaker 1 1
1 1 MI-4592-B Blank Panel, 54" — —
high 1 1 ES-34034-B High and Low Fre- 1 1
1 1 MI11225 Type BA-6A Limiting 1 1 quency Phase Correction Network
Amplifier, including panel, but 2 2 MI-26157-B Type TA-3B Distri- 2 2
less shelf ond tubes bution Amplifier (with one set
1 1 MI-11289 Tube Kit for BA-6A 1 1 of tubes)
1 1 MI-11599 Type BR-2A Shelf for 1 1 * *  MI-4594-B Blank Panel 814" * *
BA-6A A
high
1 1 :M-'H2:7 I.);.pe :EA-ZA:: Moni- 1 1 ("Note: Supply one only if
oring Amplifier (less tubes) Hewlett-Packard Monitor is
1 1 MI-11481 Tube Kit for BA-24A 1 specified)
Amplifier A
1 1 MI11597 Type BR-22A Shelf for 1 1 1 1 MI-27862 Mounting Hardwore 1 1
BA-24A Amplifier 1 1 Set Installation Drowings 1 1
1 1 MI-40222 Type TA-? Stabiliz- 1 1 T

ing Amplifier (with one set of
tubes)

1 The Hewlett-Packard Type 335-ER Station Monitoring Equipment for
rack mounting may be specified instead of General Radio equipment.




FEATURES

Offers precise control of visual carrier
frequency

Extends station coverage to area now lost
due to co-channel interference

Frequency variation less than 1 cycle per
100 mc over 7-day period

Reduction in co-channel interference of up
to 15 db may be obtained

Self-contained power supply
Standard rack mounting

Provisions for checking frequency measure-
ment

Ease of installation—coupling head directly
interchangeable with crystal holder in RCA

transmitters

DESCRIPTION

The RCA Type TFC-1A Precise Frequency Control System
is designed to reduce interference between co-channel
television stations and thus extend station program cover-
age to fringe areas now lost due to signal degeneration.
interference between two or more co-channel television
stations is reduced if their picture carrier frequencies are
off-set by a fixed amount, and if this difference is held
constant within very small tolerances. The TFC-T1A system
makes use of recent developments in crystal techniques
and oscillator circuits to maintain carrier frequencies at
precisely their assigned off-set frequencies. It also has
provisions for checking the difference frequency between
co-channel stations.

Better spectrum usage through off-set carrier operation re-
quires that one TFC-TA Precise Frequency Control System
be installed ot each participating station and a stable
source of frame frequency be supplied. In addition, aux-
iliary equipment consisting of good oscilloscope, field
intensity meter and frequency counter are required for
determining the proper beat or offset frequency and for
periodic testing of the system.

The RCA TFC-1A Precise Frequency Control System con-
sists of four equipment units: the Crystal Oscillator, MI-
34053; R-F Multiplier Unit, MI-34054 comprised of multi-
plier, coupling head, and two coaxial cables; a Power
Supply, MI-34055; and o Selective Amplifier, MI-34056.
The system is designed to fit standard racks, requiring
opproximately 21 inches of space, excluding the Selective
Amplifier. The latter is a portable unit used only during
a frequency measurement.

Co-channel stations using precise frequency control must
have an oftset frequency which is an even multiple of the
frame frequency, (nominally 29.97 cps). Optimum im-
provement of co-channel interference is obtained when
this condition exists. The multiplier selected is 332 to 334
for 10 kc off-set station and 664-668 for 20 kc off-set. To
assure positive control of separation, an extremely stable
frequency source is required. The TFC-TA supplies the
equipment necessary to control offset operation with the
required frequency stability. Maximum variation over a

seven-day period is less than 1 part in 108
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MI-34056 Selective Amplifier and MI-34060 and MI-34059
Coupling Heads.

To off-set the frequency of two co-channel stations, the
transmitting antenna may be used to receive the picture
carrier of the co-channel station. This received signal is
added to the proper harmonic of the local crystal fre-
quency. The two signals are then mixed in the field in-
tensity meter. The beat between the two carriers, available
at the ouput of the field intensity meter, is amplified
through a narrow band amplifier and applied to the
vertical plates of an oscilloscope. The sweep circuits of
the oscilloscope are triggered by vertical drive obtained
from a sync generator which is locked to a color sub-
carrier. With this system it is possible to set the beat or
off-set frequency to an even multiple of frame frequency.
To determine whether the desired even multiple has been
reached it is necessary to use a frequency counter.

The TFC-1A system is easily installed in any RCA trans-
mitter. The present crystal is removed from the transmitter
and the R-F Coupling Head simply inserts in the crystal
socket. It may be necessary in some cases to remove cer-
tain components in order to tune the R-F Amplifier to the
proper crystal frequency. However, no soldering or wir-
ing is necessary. For tuning, only a scope, a d-c voltmeter,
and grid-dip meter are required.

The MI-34053 Crystal Oscillator Unit is so designed that
its frequency is almost independent of circuit constants.
Crystal oven temperature is maintained at better than
.002°C. per degree change in ambient. Frequency of
oscillation of this super-stable unit will be between .834
mc to 1.217 mc. A self-contained power supply is provided.

The R-F Multiplier, MI-34054 is a shielded unit which
multiplies and amplifies the super-stable oscillator output
to the frequency of the crystal in use at present. The output
is connected to the transmitter by a special coupling head
which plugs directly into the crystal socket. Also available
from the R-F Amplifier is the picture carrier frequency.

This is provided as a convenience in measuring and ad-
justing the frequency of the picture carrier for optimum
off-set operation. The MI-34055 Power Supply provides
necessary power for the R-F Amplifier. The portable Selec-
tive Amplifier, M1-34056 is connected into the system only
when making periodic frequency checks. It selects the
proper low frequency beat necessary for precise fre-
quency measurement.

The MI-34056 Selective Amplifier is a high gain, highly
selective audio amplifier. Its purpose is to amplify the
audio beat frequency which is produced by the picture car-
rier signals of two or more co-channel television transmitters
being adjusted for proper off-set frequency operation. It
has a self-contained power supply and its own fuse pro-
tection. The unit is contained in a portable cabinet. Out-
put and input connectors are standard 75 ohm video con-
nectors. It operates from a 110 V 60 cps source.

SPECIFICATIONS
Frequency Stability..........co.oooooiiiiiiiine. Frequency variation less than
one part in 108 over 7 day period
Output......ociiine. Output of multiplier is sufficient to drive transmitter

crystal stage to full output
10 ke amplifier 20 ke amplifier

Tuning Range ..., 9800-10200 19000-21000
6 db bandwidth at 10010 cps...... 60 cps —
6 db bandwidth at 20020 cps — 350 cps
Ambient Temperature.............................. 18°-40°C.; ambient temperature
not to change more rapidly than 6 degrees per hour while in
operation
Ambient Humidity 0-95% RH
Power Requirements..................._. 117 volts, 60 cycles, ac, 150 watts.
Line regulation not to exceed 5%
SIZe...oe e, All units are standard 19" rack mounting,
occupying approximately a total of 21" vertical space
Weight 65 Ibs. total (approx.)

Tube Complement

Precise Oscillator (Knight Unit): 4—6AU6, 1—12AX7, 2—OC3, 1—2C51,
1—-6BL7GT, 1—-12AV7, 1—-5Y3GT

Power Supply: 2—5R4GT

Oscillator Multiplier: 2—6AU6, 2—6ANS5, 1—6AQ5

10-20 ke Amplifier: 1—6U8BA

Equipment Supplied

TFC-1A Precise Frequency Control System, complete.............. ES-34052
comprising the following equipment:

1 Crystal Oscillator ... MI-34053
1 R-F Multiplier Unit..oooooooiii e MI-34054
1 Power Supply (for MI-35054)...... MI-34055
1 10-20 ke Selective Amplifier................................. MI-34056
1

Coupling Head (order as follows)
For use with TT-2BL, TT-2BH, TT-6AL and TT-11AH
Transmitters

For use with all other Transmitters

Accessory & Optional Equipment

Oscilloscope, Type TO-524-AD.........cccocooivimiiiiiiiiieeeeen Mi-26500-A
R-F Test Set & Field Intensity Meter, Type BW-7B_........ . . MI-19384
Field Intensity Meter, Jerrold Model 704-B
Frequency Counter HP-521-A
D-C Voltmeter

Grid-Dip Meter

TO-500 ‘’Scope-mobile” MI-26501
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FEATURES

® Removes plate, screen, filament and bias
voltages and cooling air from either or both
50-KW amplifiers

® Independent cut back circuits permit by-
passing visval and aural amplifiers for quick
on-air servicing or repairs

® Easily installed—kit becomes integral part
of transmitter providing more versatile
operation

® Control lights indicate status of control
circuits

® Choice of manual or automatic type coxaial
transfer switches

DESCRIPTION

The 50-KW Power Cutback Kit, MI-27157, has been de-
signed to make the RCA 50-KW Television Transmitter,
Type TT-50AH, more versatile. The installation of the kit
will allow the operator to by-pass either the aural or visual
amplifiers or both and operate the driver directly into the
side-band filter on the visual side and diplexer on the
oural side. This permits tube changes or other work on the
amplifiers without going “off air” as the cutback con be
achieved in a matter of seconds.

The Kit is comprised of items and sub-assemblies used 1o
remove plate, screen, filcment and bias voltages and cool-
ing air from either of the 50-KW amplifiers (MI-19370 and
MI-19366) or both. Two high voltage contactors, identical
to those found in the TT-50AH Switching Cabinet remove
plote and screen voltage from the amplifier, and ground
the plate and screen leads. Other main items include two
control switches similar to the aural-normal-visual switch
which serve os main cutback switches; four control lights
to indicate the status of the control circuits; two chassis
assemblies on which are mounted the auxiliary control re-
lays; two circuit breakers for filoments of the omplifier; two
wall mounted blower control switches; escutcheons, ter-
minals, wire, hardware and complete installation and
operating information.

To complete the installation, four accessory MI-27330
coaxial switches are required and o MI-27832 con-
tactor for each switch. With the inclusion of the afore-
mentioned equipment either the aural or visual power can
be cut back to the driver output by rotation of one switch.

Portion of the Power Cutback Kit, MI-27157, installed in the Regulator

Unit of the TT-50AH Television Transmitter, including two main cutback

switches and control lights (mounted on shelf) and chassis assembly
with auxiliary control relays in bottom of cabinet.

Rotation of both switches will cut back both visual and
aural transmitters. If separate control of the coax switches
is desired two MI-27727 monual controllers should be
used with four MI-27330 cooxial switches. Manual r-f
transfer panels may be used if desired, but are not rec-
ommended when fast cutback of power is desired. Cost
of coaxial switches, contactors or manual r-f transfer
panels are not included in the price of the kit.

SPECIFICATIONS

Weight . 300 Ibs. (approx.)
Stock Identification ... ..MI1-27157
Accessory Equipment

Manual Rf Transfer Panels (4 required) ... . ...MI-27734
Motor Driven R-f Coaxial Switches (4 required) ..MI-27330
Manual Controller ... L.MI1-27727
Automatic Contactor S — S —— MI-27832
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FEATURES

® Motor driven—permits rapid remote-
control R-F circuit switching in less
than one second

® Useful for power cut-back, emergency
transmitter or antenna switching.
Avoids time loss common to manual
switching systems

® Micro-switches facilitate external posi-
tion indicating and high voltage inter-
lock circuits for R-F protection during
switching cycle

® 30 KW average power rating for all
VHF channels

DESCRIPTION

The motor driven VHF coaxial switch is useful for R-F switch-
ing in emergency power cut-back systems: switching of
standby transmitters or standby antennas; switching be-
tween a transmitter and divided antenna with emergency
diplexer connections; or other R-F switching systems to meet
individual station requirements. An additional function is
rapid switching of transmitter outputs or diplexer outputs
to permanently mounted R-F load-/wattmeters for mainte-
nance periods or emergency adjustments.

The Automatic Coaxial Switch is a single-pole, two-position
switch for use with 3%8” transmission line. The switch con-
sists of a manifold assembly with three parallel branches,
the center being the common connection, a motor driven
system and its associated limiting switches. This entire
assembly is mounted on an aluminum base suitable for
mounting in any convenient position.

Switching from one position to another is accomplished by
means of a piston rod provided with alternate-conducting
and insulated sections that engage conducting sleeves at-
tached to the inner conductors of the three parallel coaxial
lines. As this piston moves back and forth, adjacent coaxial
lines are either electrically-interconnected or insulated from
each other. Means are provided for grounding the par-
ticular input connection that is not interconnected. One end
of this piston is connected to a rack which, in turn, engages
a pinion gear driven by the motor. Pins mounted on this
rack engage micro-switches to control the length of time
voltage is applied to the drive motor. A double pole,
double throw toggle switch capable of handling 11 am-
peres at 220 a-c is svitable for controlling the drive motor.
Terminals are unflanged. Maximum VSWR is 1.04 to 1.0
or better at all VHF channels.

Micro-switches are available at each position in order to
operate external position indicating devices, such as signal
lomps. These micro-switches are also available for operation
of power interlock circuits and associated functions such as
the shut down of high power amplifiers in power cutback
systems. Removal of R-F power is a necessary precaution
during operation of the switch. Since the circuitry, control,
and indicating devices and their location will vary widely
in different applications, these accessory items are not pro-
vided with the switch.

SPECIFICATIONS

Impedance ... 51.5 ohms
Maximum VSWR 1.04 to 1.0
Power Rating 30 kw average
Driving Motor................ 220 v., 1 phase, 60 cycle, 11 amps. locked rotor
Micro-Switch Contacts 15 amps. at 125 or 250 v.
Weight Approx. 107 lbs.
Dimensions, Overall ... 48" long, 9" wide, 16” high
Stock Identification:
Coaxial Switch for use with 51.5 Ohm Line.................. MI-27330

Coaxial Switch for use with 50 Ohm Flanged Line.. ...M1-27335
Coaxial Switch for use with 50 Ohm Unflanged Line....._. MI1-27335-1

Accessory Equipment
Motor Control Switch, hand operated, 3 stage, 2 positions.. MI1-27727

Motor Contactor .. ... [ ..M1-27832
Switch | M1-27330
Line C MI19113 T MI19313
—l}Tongea ] Un?longea ‘ _F—lc;\iged. ] Un-ﬁon;ed. A
Adootor | MI-19113-C60 | ——— MI-19113-C60 | ———
Coupling | ——— MI-19113-C8NB | ——— MI-19313.8
Coupling | —— -~ N T O ——
Switch MI-27335-1
Line MI-27912 Mi27797
" Adaptor | I f MI-27912.7
| Coupling | MI27912-4 | —
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FEATURES

® Permits variable envelope delay correction
at both high and low video frequencies

® Simple switching system permits selection
of optimum delay correction

® Employs passive elements only—no tubes
or power supplies

® No internal adjustments necessary—factory
sealed to prevent accidental changes

DESCRIPTION

The RCA Phase Equalizer Equipment, Type ES-34034-B, is
designed to compensate for various distortions introduced
in video transmission systems by such components as the
color receiver, transmitter, vestigial sideband filter, notch
diplexer and terminal equipment. The equipment greatly
improves color edges and color transitions, and provides
better time correspondence between luminance and chrom-
inance information. It is required by all TV transmitters to
meet FCC color specifications.

The equipment consists essentially of three elements—a
High Frequency Phase Equalizer, MI-34026, a Low Fre-
quency Phase Equalizer, MI-34025, and two Amplitude
Equalizers, MI-34035. The High Frequency Equalizer is de-
signed for insertion in the video input to a color television
transmitter to compensate for envelope delay distortion
due to such factors as high frequency cut-off of a color
receiver, a sound notch filter, and for any additional
envelope delay distortions in the high video part of the
spectrum which is introduced by the transmitter or terminal
equipment. The Low Frequency Phase Equalizer rectifies
envelope delay distortion at low frequencies caused by
the vestigial sideband filter, and improves overall transient
response of the entire transmitter-to-receiver system.

Both the High and Low Frequency Phase Equalizers consist
of passive, all-pass, constant resistance bridged-T networks
composed entirely of reactive elements. Both are mounted
on bathtub-type chassis designed for standard 19-inch
rack-mounting.

The MI-34025 Low Frequency Phase Equalizer requires 5%
inches of rack space. The front panel contains only two
switches: (1) a rotary switch which enables selection of
any one of four envelope delay characteristics, and (2) a
toggle switch which connects the equalizer in or out of
the video circuit as desired. Four degrees of delay com-
pensation are provided for the region below 2.0 mc. A
section of Type RG-11/U 75-ohm coaxial cable is supplied
to connect the equalizer into the transmitter video system
in series with the Receiver Equalizer section of the High
Frequency Phase Equalizer. The unit has been properly
adjusted at the factory and all internal adjustments have
been sealed in to prevent accidental changes.

The RCA High Frequency Phase Equalizer, MI-34026, con-
sists of three circuit networks requiring 17% inches of rack
space. The first is the receiver equalizer section which pro-
vides the envelope delay curve to meet the FCC color
specification, and compensates for the high frequency




Rear view of Phase Equalizer Equipment showing one Amplitude Equal-
izer Unit mounted in lower right corner on the Low Frequency Chassis.

cut-off of an average color receiver. Correction is required
above 3 megacycles. A toggle switch is provided for
switching the receiver equalizer in or out of the circuit.
The second network is the notch equalizer section which
must be used if a sound notch filter (such as a Filterplexer}
is used in the transmitter. There are provisions for selection
of one or two basic envelope delay curves by means of a
toggle switch, and another switch allows cutting the notch
equalizer in or out of the circuit. Finally, there is the
variable equalizer section which compensates for small
system variations. A five-position rotary switch selects one
of five degrees of variation in combination with the selec-
tion of an optional fixed section. Thus there are ten pos-
sible delay curves provided. A separate toggle switch
allows this network to be switched in or out of the circuit.
All controls, consisting of six switches, are mounted on the
front panel. The unit has been carefully adjusted at the
factory for correct operation, and the adjustments have

been sealed to prevent accidental change.

The notch and variable equalizer networks are designed

for insertion in series between distribution amplifiers,

whereas, the receiver equalizer should be patched in series
with the Low Frequency Phase Equalizer, between distribu-
tion amplifiers. The High and Low Frequency Phase Equal-
izers are supplied with precision 75 ohm 1% coaxial

terminations which are color coded with a red band.

SPECIFICATIONS

Performance Specifications

Type of Circuit.................. Non-minimum phase reactance network
(No tubes or power supply required)

impedance Input and output: 75 ohms

Type of Sig Composite video; color or monochrome

Circuit Attenuation (total for all phase equalizer)............... ... . 0.5 db

Circuit Attenuation Each Amplitude Equalizer 2.5 db
Sweep Frequency Each Phasing Equalizer.............. ... —1 db ot 4.2 mc

Sweep Frequency Response Each Amplitude

Equalizer +2.5 db ot 4.2 mc

Delay Correction:
Low Frequency Phase Equalizer............ Constant envelope delay from
2.0 mc to 4.2 mc; four envelope delay {(curves in frequency range
from 0 to 2.0 mc).

High Frequency Phase Equalizer:

Receiver Equalizer. Follows FCC specified curve

Notch Equalizer.... Constant envelope delay from 0 to 3 mc;

choice of 2 curves above 3 me

Variable Equalizer............ Constant envelope delay from 0 to 2 mc;
choice of 10 curves above 2 mc

Mechanical Specifications

Low Frequency Phase

Equalizer...................... 19" wide, 54" high, 10” deep; wt. 9 Ibs.
High Frequency Phase

Equalizers.................. 19” wide, 172" high, 10" deep; wt. 22 Ibs.
Amplitude Equalizer..............cccccceeee 12" wide, 12" high, 22" deep;

wt. approx. 5 oz.

Equipment Supplied

Phase Equalizer Equipment, complete.. ... ... .ES-34034-B
Consisting of:

1 Llow Frequency Phase Equalizer on Rack-mounting

Chassis, including 1 75-ohm coaxial termination,

2 connectors far RG-11/U coaxial cable, and In-

struction Book (IB-36195) MI-34025
1 High Fraquency Phase Equalizer on Rack-mounting

Chassis, including 1 75-ohm coaxial termination,

2 connectors for RG-11/U coaxial cable, and In-

struction Book (IB-36196)........ ... . MI|-34026
2 Amplitude Equalizer ... .M|-34035




FEATURES

® Operates transmitter overload circuits
when power output drops to preset
level and protects in event of arc over

® Adjustable to any desired power level
and overload level

® Standard 19" rack mounting—all front
panel controls

Separate circuits provided for aural
and visual transmitter sections

DESCRIPTION

The ES-27235 Carrier Off Monitor and Remote Power
Indicator is"a convenient accessory for use with RCA Tele-
vision Transmitters. It acts in conjunction with the refllecto-
meter units to trip the transmitter overload circuit in the
event of arc over in the amplifier circuit.

This unit includes a remote power indicator circuit which
also uses the d-c voltage from the reflectometers. This
circuit consists of cathode followers and provides a low
voltage, low impedance source necessary for remote power
output monitoring over telephone lines.

The Carrier Off Monitor is a protective device for tele-
vision transmitters which is offered as optional equipment
of particular value in high power installations. It is essen-
tially a comparison device and functions from informa-
tion supplied by the reflectometer units. When used with
RCA 25-KW and 50-KW transmitters it will compare the
voltages from the output reflectometer and the driver
reflectometer. As long as the input and the output of the
amplifiers are proportional to a preset value the monitor
will not operate. Should an arc occur in the amplifier
circuit the output power will be reduced, thereby up-
setting the balance. The monitor will then operate and the
sensitive differential relay in the cathode circuit of the
comparison tube will trip the transmitter overload circuit
through an auxiliary relay. The Carrier Off Monitor is de-
signed to operate in either of two ways. In addition to the
method already outlined, the Carrier Off Monitor may be
connected so that it will compare the voltage from the
transmitter output reflectometer to a d-c reference voltage.
Two complete circuits are provided—one for the aural and
one for the visual transmitter. Disabling switches are in-
cluded with the equipment to disconnect the transmitter
overload circuits during tune-up.

The remote power indicator also operates from the output
reflectometer circuits. Two cathode follower circuits are
used. One provides a voltage reference level, and the
other provides a low voltage which varies with the input
signal (reflectometer output). The voltage appearing at
the output terminals is therefore proportional to the re-
flectometer voltage and has good linearity due to the
cancellation of Edison effect in the tubes.

The monitor and remote indicator are mounted on a bath-
tub type chassis designed for standard rack mounting. |t
occupies 5-7/32 inches of rack space. All operating knobs
are located on the front panel, as well as the red “Carrier-
Off” lights and the amber “Disabled” lights. Screw-driver
adjustments are provided for making other adjustments
such as input level, sensitivity, power indicator balance.

SPECIFICATIONS

Electrical Specifications

Signal Input Voltage (output from reflectometer) .50 to 150 volts
(less than 50 vo'ts at reduced sensitivity)

Differential Voltage to Trip....15% min. (depending on transmitter power)

Input Impedance:

Driver .. 3.7 meg., min.
Amplifier 2.16 meg., min.
Output Relay Contaets............ ... .. 2 normally open
Output Impedance (Remote Power Indicator) . . . . 5000 ohms
Ovutput Voltage (Remote Power Indicator).... . 1.2 volt, max.
Tube Complement ... ... 4—5314A, 2-—-0D3
Power Requirements:
Filament. . ... 208-23D volts, 50/60 cycles, 10 watts
Control ... 115 volts, 50/60 cycles
D-Clnput . 350 volt (minimum), 94 ma
Mechanical Specifications
Dimensions (overall).. .. .. 19" wide, 5-7/32" high, 92" deep
Weight . . 10 Ibs., approx.
Finish....... .. e Dark umber gray
Carrier Off Monitor (Complete) . R T T Pt ES-27235
Comprising the following:
1 Carrier Off Monitor ... ... . MI-27470
1 Set of Operating Tubes . ..M1-27825
1 Installation Material Kit. \MI-27484*
Accessories
Set of Spare Tubes.. . wissssasnMI-27825
Set of FCC Spare Tubes... . e MI-27831

* Sales arder must specify type of transmitter with which Monitor is to
be used.
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USE
An RCA Vestigial Sideband Filter is an integral part of

each VHF Television Transmitter. It serves to attenuate the
lower sidebands of the visual transmitter and provides a
constant impedance load for the output stage of the visual
power amplifier. The filter also protects the services in the
frequency band below the television channel against inter-
ference. Several type sideband filters are designed for the
various power ratings of transmitters; they are specially
engineered for each channel. These fixed-tuned, factory
adjusted filters eliminate many operating adjustments on

the transmitter.

The sideband filters are identified as follows:

Stock No. Power Chan. Part of RCA Transmitter
ES-27233* 2 kw 2-6 TT-2BL
MI-19114-B* 5 kw 713 TT-2BH
ES-27234* 12Y2 kw 26 TT-6AL, TT-10AL
MI-19085-L* 25 kw 2-6 TT-25CL
MI-27799* 25 kw 713 TT-11AH, TT-25CH
MI-27315-H* 50 kw 7-13 TT-50AH, TT-100AH

* Sales order must add customer’s assigned channel number
following letter.

FEATURES

® Especially engineered for each channel and
power rating

® Attenuation of at least 20 db or more below
channel limit

® Provides constant input impedance to the
transmitter

® No operating adjustments necessary—pre-
tuned in factory

® Choice of ceiling, floor, or wall mounting
areas

® Suitable for color transmission

DESCRIPTION

The vestigial sideband filter passes the visual upper side-
band 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 car-
rier is dissipated in an absorbing resistor. Several types of
filters are now in use. MI-19114-B, ES-27233, ES-27234
and MI-27799 are a combination of a low pass and a
high pass filter to give constant impedance characteris-
tics, while MI-19085-L, and MI-27315-H use a bridge ar-
rangement with balanced high pass filters. The combina-
tion of the high pass and the low pass filters in parallel
presents a constant input impedance to the radio fre-
quency energy.

The filters are coaxial transmission line networks. The input
and output connections have standard dimensions for 3%
inch and 1% inch transmission lines. The units have a char-
acteristic impedance of 50/51.5 ohms. The power amplifier
of the visual transmitter is matched with a standing wave
ratio of 1.1 to 1 or better. The sidebands that fall below
the television channel are attenuated by 20 db or more
when used with RCA transmitters. The sideband filters may
be mounted in various positions, but should be located
near the transmitter. The ambient temperature of the air
about the filter should not exceed a maximum of 45° C.
Blower motors provide cooling air for filters operating in

the higher power ratings.
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MI-19114-B Vestigial Sideband Filter MI-19085-L Vestigial Sideband Filter
SPECIFICATIONS
MI-19114.8 ES-27233 ES-27234 MI-19085-L M1-27799 MI1-27315-H
ELECTRICAL SPECIFICATIONS
Frequency 174-216 mc 54 to 88 mc 54 to 88 mc 54 to 88 mc 174 to 216 mc] 174 to 216 mc
Maximum Power 5 kw 2 kw 12.5 kw 12.5 kw 25 kw 25 kw peak 50 kw
of sync

Input and Output Impedance

5112 ohms,
158" coax. input
318" coax. output

51.5 ohms, 318"
coaxial line

51.5 ohms, 318"
coaxial line

51.5 ohms, 318"
coaxial line

50 ohms, 318"
coaxial line

51.5 ohms, 31"
coaxial line

VSWR 1.1 or better 1.1 or better 1.1 or better 1.1 or better 1.1 or better 1.1 or better
Blower | e | ———_—— 230 v., Va h.p., 230 v, V8 h.p., 230v., Va hp., | 230 v, 1.6 a.,
2850 rpm, 3450 rpm 2850 rpm, 60 cy.
50/60 cy. 50/60 cycle
Interlock | —_ Samp. @ = | ————— 5 amp. 5 amp @
250 v. a< @ 250 v. oc 230 v. ac
MECHANICAL SPECIFICATIONS
Overall Dimensions, Max.:

Length 105" 110" 110" 165" 1) I 150

Width 121" 64" 64" 79" 60" 89"

Height 878" N}214 12 754 958" 317"
Weight, Approx. 200 lbs. 300 Ibs. 300 Ibs. 930 Ibs. 532 Ibs. 1600 |Ibs.
Mounting Ceiling or horiz. Ceiling or horiz. Ceiling or horiz. Ceiling or horiz. | Wall or ceiling | Ceiling or horiz.
Ambient Temperature 45° C. max. 45° C. max. 45° C. max. 45° C. max. 45° C. max. 45° C. max.

ES-27233 Vestigial Sideband Filter 2 KW — — —_—— _—
ES-27234 Vestigial Sideband Filter 12.5 KW lllustrated l.
M1-27799 Vestigial Sideband Filter 25 KW l_ ﬂ
B { %!
13 Output =
e b [ L ]

TN~ e 3 + 1)

+ .- ] 0

7 — e ————_— Y — -
%d | ’ [

l — i —F = _— ) ]
60 1/2 EK b 3 Jupur
= e === 6L ouTPUT //
| »
== — — - —Spemepy— ‘ —-{
N J 1 | L !]

o — = \ ‘ ||

5 55 —~\ /2 dia, - 12 holes | [gailing

. 7h ' H

- Y, - y
1g i} —— o0 2 Sy 2 I - - Y
d fron— a0 I ]
e
| ¥ {
1no

ES-27233/27234/MI-27799 Vestigial Sideband Filter

MI-27315-H Vestigial Sideband Filter




FEATURES

® Requires only a single transmission line to
antenna

® Reduces windload on tower

® Economical—combines functions of vestigial
sideband filter and constant-impedance
notch diplexer

® |Insertion loss less than 1 db

® No operating adjustments necessary—pre-
tuned at factory

® Choice of ceiling, floor or wall mounting
® Suitable for color transmission

DESCRIPTION

RCA’s VHF Fiiterplexer, MI-19179, represents a combina-
tion vestigial sideband filter and constant-impedance notch
diplexer, assembled as a single unit which features diplex-
ing and vestigial sideband filter characteristics. it is used
to attenuate the lower sideband of a double sideband
visual transmitter and to feed the outputs from the visual
transmitter and the aural transmitter simultaneously through
a single coaxial line to an antenna. Appreciable savings
are realized when they are used with TV installations with
single line feed into the antenna. Further savings are also
realized where long transmission runs are needed to reach
tower or antenna, since only one line is required. The
single line also greatly reduces wind load on the tower.

The filterplexer may be used with 10 to 25 kw transmitters
or with lower powered transmitters using VHF amplifiers
in the 10 to 25 kw output range. lts use is also specified
with antennas requiring a single line input.

The 25-KW Filterplexer consists essentially of two bridge-
baluns connected by two equal lengths of interconnecting
coaxial transmission line and three filter circuits (cavities)
on each of the two interconnecting coaxial transmission
lines. The first and second cavities are used to obtain the
vestigial response characteristics of the visual input while
the third is tuned to the sound frequency. As in the con-
stant-impedance notch diplexer and the vestigial sideband
filter, the visual signal is fed into the bridge-balun circuit
and travels directly to the antenna input terminals,

The filterplexer combines the high quality performance
characteristics of both a sideband filter and a diplexer.
The insertion loss is less than 1 db out to a point 4
megacycles above the picture carrier frequency. The
vestigial sideband characteristics are also maintained by
having the lower sideband frequencies attenuated to more
than 20 db from the low edge of the channel (1.25 mega-
cycles) to 4.25 megacycles below the picture carrier. The
inputs are designed to have a constant input impedance
over the band of frequencies produced.

The size of the filterplexer is determined by the channel,
so that the channel frequency must be specified when
ordering the equipment. The maximum dimensions of the
channel 2 unit (which is the lowest in frequency and the
largest in physical size) are 130 inches long, 100 inches
wide, and 35 inches high. The unit is designed for either
floor, ceiling or wall mounting.

SPECIFICATIONS

VHF channels 2 to 6 as specified,
pretuned and tested at the factory
Maximum Power......................... 25 kw (peak visual) 15 kw (peak aural)
at 7500 ft. elevation

Frequency

Efficiency:
Aural 95%
Visval............ Visual losses included in transmitter peak power rating

Ovutput Impedance ... ... . . .
Maximum Visval Input Standing Wave Ratio
Minimum Input Bandwidth (both sidebands).................. ... megacycles
Maximum Ambient Temperature ... ... 45° C
Blower........ccccceemececees 230 volts, 0.8 amp., 60 cycle, connect in parallel

with aural PA blower
Interlock Actuator 100 ua with 4000 ohm load
Interlock, Air.......cocceeceeeneenn 5 A, 230 volts, aural transmitter connection
Weight 1200 Ibs. (max.)
Stock Identification MI-19179
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USES

RCA’s 50-KW VHF Filterplexer, Mi-27316-H, combines the
vestigial sideband filter and constant-impedance notch
diplexer function in a single complete unit. It is used to
properly ottenuate the lower sideband of a double side-
band visual transmitter and to feed the outputs from the
visual transmitter and the aural transmitter simultaneously
through a single cooxial line to an antenna.

The filterplexer may be used with 50-KW transmitters or
with lower powered transmitters. The MI-27316-H is recom-
mended for use with the newer antennas requiring a single
line input, such as the RCA Traveling Wave type.

Appreciable savings are realized where long transmission
runs are needed to reach tower or antenna, since only one
line is required. The single line also greatly reduces wind
load on the tower.

DESCRIPTION

The 50-KW Filterplexer consists essentially of two bridge-
baluns connected by two equal lengths of interconnecting
coaxial transmission line each incorporating three filter
circuits or cavities. The first and second cavities are used

to obtain the vestigial response characteristics of the visual
input while the third is tuned to the sound frequency.
As in the constant-impedance notch diplexer and the ves-
tigial sideband filter, the visual signal is fed into the
bridge-balun circuit and travels directly to the antenna
input terminals.

The filterplexer combines the high quality performance
characteristics of both a sideband filter and a diplexer.
The insertion loss is less than 1 db out to a point 4 mega-
cycles above the picture carrier frequency. The inputs are
designed to have a constant input impedance over the
band of frequencies produced. No operating adjustments
are necessary as the unit is pretuned at the factory.

The dimensions of the channel 7 Filterpiexer (which is the
lowest in frequency and the largest in physical size) are:
90" long, 872" wide and 33" high. This unit is designed
for either floor, ceiling or wall mounting. However, mount-
ing requirements must be specified before factory assem-
bly and test is completed.

SPECIFICATIONS

Frequency..... ... VHF channels 7-13, as specified, pretuned
and tested at the factory

50 KW (peak visual) 30 KW (aural)
at 8000 ft. elevation

Maximum Power. ..

Efficiency:
Aural 92%
Visval...._Visual losses included in RCA transmitter peak power rating
(94% when used with other than RCA transmitters)

Connections: Size Impedance*
Visval Input . R T T ——— 3" 50/51.5 ohms
Avral Input R 38" 50/51.5 ohms
Reject Load ... ... 318" 50/51.5 ohms
Qutput 618" 50/51.5 ohms

Maximum Visval Input Voltage Standing Wave Ratio:

Lower band edge to 5.25 mc above lower band edge ... ... 1.1/1

5.25 mc above lower band edge to 5.43 mc above

lower band edge. ... ... 1151
Maximum Aural Input VSWR at Avral Carrier..... . . 131
Isolation:

Visual Input to Aural Input at Visval Carrier..... . .30 db
Avral tnput to Visual Input at Aural Carrier..... .30 db
Weight:

Filterplexer
Fluid Cooler

Dimensions (maximum for Channel 7) ..

210 Ibs.
0” long, 8712 wide, 33" high
(incl. heat exchanger)

Power Requirements:

Fan Motor............... 230 V, 60 cycles, 2.1 amp.
Pump Motor._........ .. 230 V, 60 cycles, 2.1 amp.
Fluid Cooler.......... ... . Uses distilled water in o closed system
(capacity approximately 7 gallons)

Stock Identification ... MI-27316-H

* Customer to specify impedance either 50 or 51.5 ohms.
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FEATURES

® Economical—combines functions of side-
band filter and diplexer

® Suitable for color transmission

Insertion loss less than 1 db

® Pretuned—no adjustments necessary

DESCRIPTION

The RCA UHF Filterplexers connect the aural and visual
transmitters to a common antenna feedline with negligible
interaction or crosstalk, and shape the transmitter fre-
quency response to conform to EIA aend FCC standards
for vestigial sideband television transmission. A choice of
two equipments is provided: the MI-19086-C has a peak
visual power of 1 kw; the MI-19086-D of 12.5 kw. It is
possible to convert the 1 kw filterplexer for higher power
operation by use of conversion kit ES-19263.

The UHF Filterplexer is assembled in an open frame pro-
viding maximum ventilation and is suitable for convenient
floor or ceiling mounting. The unit is pressurized with
sulphurhexafluoride gas to prevent deterioration and
changes in tuning caused by variations in absolute humid-
ity. It consists essentially of two bridge-baluns connected
to two equal lengths of interconnecting coaxial transmis-
sion line and filter circuits (cavities) on each of the two
interconnecting coaxial lines.

The equipment combines the high quality performance
characteristics of both a sideband filter and a diplexer.
The insertion loss is less than 1 db out to a point 4 mc
above the picture carrier frequency. The vestigial sideband
characteristics are obtained by having the lower sideband
frequencies attenuated to more than 20 db from the low
edge of the channel (1.25 mc) to 4.25 mc below the pic-
ture carrier. The inputs are designed to have a constant
input impedance over the band of frequencies produced.

Channel frequency must be specified when ordering the
equipment. The size of the filterplexer is determined by
the channel. The minimum dimensions (equipments supplied
for channel 83) and maximum dimensions (units used on
channel 14) are shown in the specifications under dimen-
sions. Units used on other channels vary in size between
these two extremes. A blower kit is included with the
MI-19086-D unit to cool the coaxial and spherical cavities.

SPECIFICATIONS

MI-19086-C MI-19086-D
Frequency .........ocoooooiiiiiciic. Ch. 14 to 83 Ch. 14 to 83
Power Rating*. =1 kw 12.5 kw
Minimum Efficiency: (Aural).._... 90% 90%
(Visval)...... Visual losses included in transmitter

peak power rating
Input Impedance (Aural and
Visval) s 50 ohms 50 ohms

Output Impedance .. .. 50 ohms 50 ohms
Maximum Visval Input VSWR (referred to visual carrier frequency):

—4.5 mc to —1.25 me 1.5/1 1.51
—1.25 me to +4.2 me 1.15/1 1.15/1
+4.2 mcto +4.5 mec 1.5/1 1.5/1
Maximum Avural Input VSWR (referred to visval carrier frequency):
4.5 me *+=100 ke.......... 1.5/1 1.5/1
Max. Ambient Temperature...... 45° C 45° C
8lower Line Requirements........ None 230 v., 1 ph., 50/60 cps

Length (Frame) ................... 72" to 78%" 72" to 783"
Width 37" to 451" 37" to 458"
Height (extended) .................. 285" to 40Vs"” 358" to 47Vs"
Weight (approx.) .....c.ccccecceee. 450 [bs. 500 Ibs.

* Ratings are based on peak visual power plus aural power not to
exceed 60% of peak visval power.

Equipment Supplied

1 KW Filterplexer, SFs gassed, without blower,

80 watt absorbing load MI1-19086-C
12.5 KW Filterplexer, SFq gassed, with blower,

1200 watt absorbing load M1-19086-D
Accessory Equipment
12.5 KW Conversion Kit........coooeeiecmeeeecoseeecereecsesernesnssneeeenn-E9- 19263
Gassing Kit oo MT-27328
Blower Kit ..o MI|-27329

1200 Watt R-F Load and Wattmeter...........cooccocereeciiiincnennnn M- 19197




FEATURES

Attenuates all video frequencies above vis-
val carrier (4.75 mc) 20 db or more

Insertion loss less than 0.5 db

No degradation of either monochrome or
color picture

No adjustments necessary

Mounts in standard studio equipment rack

DESCRIPTION
The Low Pass Video Filter, M1-27132, is used to reduce ad-

jacent channel interference between television stations. The
filter will attenuate video frequencies above 4.2 mc so that
the video response is down at least 20 db at 4.75 mc. This
unit when inserted in the video section of a television trans-
mitter will permit operation of the equipment in conformance
with FCC rules. The filter will pass all frequencies from
0 to 4.2 mc with no more than 1 db attenuation. An
all-pass phase equalizer corrects any phase distortion which

is introduced as a result of the sharp cutoff.

The MI-27132 Low Pass Video Filter is a passive network
consisting of a series of nine coils wound on standard coil-
forms and mounted on a chassis suitable for standard rack
mounting. The circuit is an M-derived low-pass filter fol-
lowed by a four-section bridge T, phase equalizer. The
insertion loss of the filter is never greater than 0.5 db.; and
the envelope delay vs. frequency characteristics remains flat
to within =.04 microseconds in the frequency range from
0 to 4.2 mc. The amplitude vs. frequency response is flat
within =1 db in the video frequency range from 0 to 4.2 mc,
and is 20 db or more in the frequency range from 4.75 to
10 mc. The low pass video filter requires that the impe-
dance of the signal source be 75 ohms, non-reactive. No
adjustments to the circuit or equipment are necessary at

any time, and no power supply is required.

World Radi

The filter conforms in appearance to other RCA rack-

mounted terminal equipment. It is mounted on a standard
19" wide chassis and finished in umber gray. One operating
control, an in and out switch, is located on the front panel.
The equipment is provided with input and output plugs and
a load resistor assembly necessary for connecting the filter
into the 75-ohm line between studio output and the input
of the transmitter. The filter should be inserted in the line
immediately preceding the modulator input and may be
mounted in the same rack with the stabilizing amplifier,

phase equalizer and other transmitter input equipment.

SPECIFICATIONS

Electrical:
Input:
Source Impedance ... 75 ohms, non-reactive
Input Impedance ....... 75 ohms, non-reactive
Output:
Load Impedance ........... ..
Output Impedance .......

75 ohms, =1%
75 ohms, =1%

Insertion Loss (from 75 ohm source to 75 ohm load)........... 0.5 db max.

Frequency Response ... ... Flat within =1 db from 0 ta 4.2 mc
--20 db or more from 4.75 to 10 mc

Mechanical:
Overall Dimensions ... .
Weight ..
Finish

19" wide, 5% high, 107 deep
.5 Ibs. (approx.)

-........Two tone umber gray

Equipment Supplied

4.75 mc Low Pass Filter, complete.................... .. . MI-27132
including the following items:
1 Low Pass Video Filter
2 Plugs, Input and Output
1 Load Resistor Assembly (75 ohms)

1 Instruction Book ... .. ......1B-36197




FEATURES

® Accurate within 1.5 db from 30 to 15,000
cycles

® Minimum insertion loss
® Operation for levels up to +30 dbm

® Compact design—completely shielded

DESCRIPTION

The MI-4926-A filter is used in FM transmission to produce
the FCC standard 75 microsecond audio pre-emphasis
characteristic. It may also be used in conjunction with disc
recorders to obtain recordings having the same pre-
emphasis characteristic.

The MI-4926-A filter is of the constant impedance, balanced,
"bridge T” type. The characteristic frequency curve of the
filter follows a 75-microsecond curve in accordance with
EIA and FCC recommendations.

Mechanically, the filter consists of two reactors, two
capacitors and eight resistors sealed inside a metal can.
Connections are made to the filter by means of solder
terminals on top of the can.

Frequency response of MI-4926-A.
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Compact M1-4926-A Filter

produces FCC standard 75

microsecond audio pre-
emphasis characteristic.

The filter may be inserted at any point in the audio system
where the signal does not exceed +30 db, and may be
mounted in any convenient place so long as the magnetic
fields of transformers and similar equipment are avoided.

SPECIFICATIONS

Electrical:
Input:
Source Impedance 600 ohms 5%
Input Impedance 600 ohms *5%
Maximum Input Level +30 dbm
Output:
Load Impedance 600 ohms *+5%

Ovutput Impedance 600 ohms *+5%

Insertion Loss (from 600 ohm source to 600 ohm load):

Minimum Loss at 15,000 cps Approx. 5 db.
Maximum Loss Below 500 cps Approx. 22 db.
Frequency Response.........c.ccoceeceuceees Corresponds to FCC 75 microsecond

pre-emphasis curve within 1.5 db from 30 to 15,000 cycles

Attenuation Characteristic Fixed (See curve)

Mechanical:
Diamet: 3 inches
Height 4% inches
Weight (unpacked) 2% pounds
Base Plate 3% x 3% inches
Mounting ........ ....Four holes with center lines 2% x 234 inches

Stock Identification ... MI-4926-A

*0 db = .001 watt.




FEATURES

® Effective suppression of harmonic radiation
when used with RCA VHF transmitters

® Performance complies with all FCC require-
ments .

® Pretuned at factory for optimum VSWR

® Attenuation 30 db or greater 2nd thru 4th
harmonics of channel, 20 db or greater 5th
thru 7th harmonics of channel

DESCRIPTION

The VHF Harmonic Filter in conjunction with other R-F
components, suppresses all harmonic radiation, 3 mc above
VHF channel limits to —60 db or more in conformity with
FCC requirements. 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-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 section of the equipment.

The VHF Harmonic Filters, MI-27317 and 27318 consist of
a series of transmission line elements with a uniform outer
diameter conductor, a stepped inner conductor, and one
shunt stub. The conductors are both fabricated of copper.
The terminals are the same as unflanged transmission
line. Attenuation of all harmonic radiation above chan-
nel limits is accomplished in an M derived section, and
series of constant KT sections made up of transmission
line constants. This type of design provides a broad-
band within the desired pass band with a sharp high
frequency cutoff and high attenuation of frequencies
above the pass band.

The harmonic filters are of the reflective type rather than
dissipative type, and should be inserted in series with the
transmission system. While the units can be mounted in
any position, the horizontal position is recommended. They
are designed for insertion ahead of the sideband filter. If
used after the diplexer the 90° quadrature phasing should
be checked electrically. Insertion of the filter immediately
after the power amplifier will preclude a high VSWR at
harmonic frequencies in the associated filter and diplexing
equipment.

SPECIFICATIONS

Electrical Specifications

Frequency .. ... Channels 2-13
Maximum Power:
MI-27317-L . ~.Ch. 2.6, 12.5 kw peak (7500 ft. max. oltitude)
MI-27317-H ~.Ch. 7-13, 12.5 kw peak (7500 ft. max. altitude)
ME-27318-L . Ch. 2-6, 50 kw peak (7500 ft. max. altitude)
MI-27318-H... Ch. 7-13, 50 kw peak (7500 ft. max. altitude)
Input and Output:
MI-27317-L/H.... 51.5 ohms, 318" coaxial line, MI-19113F
MI-27318-L/H 51.5 ohms, 618" coaxial line, MI-19314+
VSWR .. S 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

Mechanical Specifications

Mounting . e
Recommended Location..

Horizontal position recommended
....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:
MI-27317-L/H.._56 to 175 inches long (depending on channel) x 3"’
O.D. with 11" to 2612" stub approx. 8" from ane end
MI-27318-L/H...56 to 176 inches long (depending on channel) x 615"
O.D. with 14" to 27" stub 11%;” from ane end
Stock Identification:

12.5 kw VHF Harmonic Filter, Ch. 2.6 .
12.5 kw VHF Harmonic Filter, Ch. 713

50 kw VHF Harmonic Filter, Ch. 2.6
50 kw VHF Harmonic Filter, Ch. 7-13.. .

.................. MI-27317-L *
MI-27317-H*
\M[-27318-L *
\MI1-27318-H*

Optional or Accessory Equipment

154" Transformer 72 ohms to 51.5 ohms, no flange......... MI-19211110*
318" Transformer 72 ohms to 51.5 ohms, no flange MM

Reducer, 318" to 158", 72 ahms coaxial line ... L MIEI1911125
Reducer, 38" to 198", 51.5 ohms coaxial line. - _.MI1-19113-86
Reducer, 318" to 154, 51.5 ohms coaxial line. o MEII9NM127
Reducer, 618" to 318", MI-19113 coaxial line. MI-1931413
Reducer, 618" to 318", MI-19313 coaxial line. M1-19313.13
Straight Coupling, 618" coaxial line MI-19314.7
Coupling, Straight, 38" coaxial line ‘MI-19113-8
Adaptor, Inner Conductor, far MI-19313 coaxial line .. MI-19313-10

+ Reducers and elbows must be ordered separately.
* Sales order to specify customer’s assigned channel.
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FEATURES

Effective suppression
of harmonic radiation
when used with RCA

UHF transmitters

Meets all FCC perform-
ance requirements

Small size, compact,
light-weight

Equipment is easily in-
stalled, requires no
maintenance

Pretuned at factory for
optimum VSWR

DESCRIPTION

The UHF Harmonic Filter provides effective suppression by
60 db or more of harmonic radiations in conformance with
all FCC requirements when used with RCA UHF television
transmitters. The MI-27327-L filter is required for channels
14 to 43, and the MI-27327-H filter is specified for channels
44 to 83 respectively.

The filter should be inserted directly in the transmission line
between the filterplexer and the antenna. Only one filter is
required with the 1 KW or 122 KW RCA UHF Transmitter
but two are required with the TTU-25B model to provide
effective filtering of both visual and aural carrier har-
monics and their sidebands.

The UHF Harmonic Filter is essentially a band pass filter
wherein cavities are used instead of lumped circuit com-
ponents to provide the requisite pass and rejection char-
acteristics at UHF frequencies. Attenuation is accom-
plished in a series of radial cavities in a reflective type
circuit, The radial cavity sections are made from cast high
tensile strength aluminum with a precision machined interior
finish. The individual sections are assembled into a series
of fixed-tuned cavities terminated with standard bronze
flanges.

The filter may be installed at any point in the transmission
line system and may be mounted in any position; however,

it is recommended that the filter be connected directly to
the flanged antenna output of the filterplexer for best per-
formance. Any vertical or horizontal mounting position may
be used. The filter may be installed and used for trans-
mission in either direction. The terminations are standard
EIA 3%"-50 ohm coaxial flanges, one male, and one
female. The female terminal end may be connected directly
to the filterplexer flanged outlet with the bronze hardware
furnished for that purpose. This avoids the use of added
short-line sections or extra flanges. A short section of trans-
mission line approximately 8 inches in length is used at one
terminal end. A compensating ring is mounted on the inner
conductor of the short section to tune the filter to optimum
VSWR for a given channel.

SPECIFICATIONS

Electrical:
Maximum Power e . ~......15 kw average
Input and Output Imped 50 ohms, 3% coaxial line
VSWR. e 1.10 or better
Attenuation 60 db or greater*
Mechanical:
Mounting Horizontal or Vertical
R

Between filterplexer and antenna
45° C. maximum

ded location
Ambient temperature

Dimensions:
MI27327 k.. 2434 long x 8 largest diameter
MI27327-H ... 19" long x 8 largest diameter
Weight 30 Ibs.
Stock Identification:
MIS27327 L. i il i Channels 14-43
MI1-27327-H ... ......Channels 44.83

* When used with RCA UHF Transmitters and filterplexers.
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FEATURES

® Frequencies available for all broadcasting
purposes

® Excellent frequency stability and freedom
from aging effects

® Operate directly from 115 volt source

® Heater keeps crystal at constant
temperature

® Precision type bi-metal thermostat

® Plug-in units, impossible to insert incor-
rectly in sockets

Disassembled view of an MI-27492 television crystal showing base

assembly with heater oven and thermostat at left, can housing, crystal

unit in two-prong cartridge case, and at right the crystal holder and
semi-circular oven cover with mounting screws.

DESCRIPTION

A series of Crystal Units designed especially for stable
frequency control of transmitters operating in the various
AM, FM and TV frequency bands is made available by
RCA. The units operate directly from a 115-volt source
without need for step-down transformers. Each crystal is
a plug-in unit which may quickly be inserted in its oscil-
lator circuit. Suitable crystal units are normally supplied
with every RCA type transmitter as part of the equipment.
Spare crystal units may be ordered as required.

TV Crystals, MI-27492 Series

Crystals of the MI-27492 Series, used in the current line
of television transmitters which use the TT-2BL/BH as a
basic transmitter or driver, are of an improved, plug-in
type. The unit contains the crystal, heater, heat chamber,
heat control unit and housing. The plug-in base is similar
to an octal tube base except that it has a nine pin base
to prevent accidental insertion into an octal tube socket.
The nine pin crystal socket also prevents accidental inser-
tion of a standard octal tube.

The crystal is metal plated and mounted in a wire holder

inside a hermetically sealed cartridge. It is designed to

operate at anti-resonnace into a load capacitance of 32
+0.5uuf on the fundamental frequency under controlled
temperature conditions. The cartridge is mounted inside a
temperature-control chamber. It can be removed by re-
moving the plate on top of the oven which has clips
around the catridge. Two screws hold the plate in a fixed
position and form a cover for the crystal chamber oven.
The oven has a 10-watt, 115-volt element surrounding it
and an Edison Type S1-1 thermostat to control the heat at
75°C +2°C. The entire assembly is covered by an alumi-
num cylindrical cap that is mounted on the base with
three screws.

MI-27492 Television Crystals are available for any VHF
channel, including =10 kc assigned frequencies. In order-
ing specify MI-27492 followed by dash and channel num-
ber followed by symbol L, O or H; H for channel 410 k¢,
O for on frequency, and L for channel —10 kc.

AM Crystals, MI-27493

The crystals of the MI-27493 series are used in the latest
design of RCA AM transmitters. In design, they are similar




to the MI-27492 crystals for TV except that physically the
base of the unit is an octal key type base rather than a
nine pin base. The basic operating temperature is 60°C
+5°C for the crystal oven, and the capacitor reactance
is greater.

FM Crystals, MI-34509

Crystals used in the current line of RCA FM transmitters
are similar to the TV crystals except for frequency of
operation. MI-34509 is the basic frequency crystal; a dash
number following the Ml number is used to indicate the
FM channel number.

Crystal, MI-34520

A crystal, MI-34520, is used for the BTX-1A subcarrier gen-
erator. It is mounted in a twin pin hermetically sealed crys-
tal cartridge similar to the basic crystal for TV except that
it is not temperature controlled. The frequency of the sub-
carrier should be indicated by the dash number following
the MI number, such as MI-34520-32.5 to 67. The 32.5
number would indicate that the subcarrier would be 32.5
kc removed from the center operating frequency.

The following table details specifications of MI-27492,
27493, 34509 and 34520:

SPECIFICATIONS

v AM M FM Subcarrier
Stock Identification MI-27492-* MI1-27 493-* M[-34509-* MI|-34520-*
Frequency Range — Frequency....._...... ... ... 4.5 t0 7.0 me 535 to 1620 ke 100 to 125 ke *Specify subcarrier
*Channels 2 thrv 13 and *Specify assigned frequency *Specify channel no. frequency
—10, 0, 410 or frequency
Frequency Stability +4PPM +3PPM +4PPM =+.005%
Crystal Operating Temperature ... 75°C +£2°C 60°C £5°C 75°C +£2°C —55°C to 490°C
Ambient Temperature Range ... ... .| 0°C to 455°C 0°C to 455°C 0°C to +55°C —55°C to +90°C
Minimum Period 30 days 30 days , 30 days 30 days ,
Load Capacity 32uuf 48uuf 20upf 32uuf
Heater Power Spec. ... 10 watts 115V 12 watts 115V 10 watts 115V —_—
Crystal Holder Pin Arrang nt Key type nine pins Key type eight pins Key type nine pins Twin pin

CRYSTAL UNIT, Type RC-9

USES
The RCA type RC-9 Crystal Unit was designed for use in
high frequency communications equipment and other elec-
tronic equipment of all types, both government and com-
mercial. Output frequencies as high as 1000 mc may be
obtained by use of not more than three frequency multi-

plier stages.

DESCRIPTION
The RC-9 crystal unit comprises a cylindrical metal case
containing a circular, unplated AT-cut crystal, pressure
air-gap mounted between low-loss ceramic electrodes
which are silver plated to provide the essential conducting
areas. The main cylindrical body is only % in diameter
and %" long. The two concentric end terminals are each
45" diameter by %" long. The two end bells are shaped to
contain a generous volume of glass insulation between the

central pins and the metal case, making for low capaci-

Excellent frequency stability

is feature of RCA’s Type

RC-9 Crystal Unit used in

high frequency communica-
tions equipment.

tance and freedom from mechanical strains within the
glass beads themselves. The entire unit length, from tip
to tip, is 14",

SPECIFICATIONS

15me to 50 nc
—55°C to 490°C
=+.005% or *+.01% max.
MI-16263-8

Frequency Range

Temperature Rang

Frequency Stability

Stock ldentification ...




FEATURES

® Operate directly from 115 volt source with-
out need for step-down transformer

® Heater adequate to keep crystal at constant
temperature—even when room tempera-
tures are 80° C below crystal operating
temperature

® Excellent frequency stability and freedom
from aging effects

® Frequencies available from 80 ke to 60 mc
for AM, FM, or TV broadcasting purposes

® Precision type bi-metal thermostat

® External contact for pilot light to indicate
thermostat cycling

® Plug-in units, impossible to insert incor-
rectly in sockets

DESCRIPTION

The RCA type TMV-129 Series of Crystal Units was de-
signed especially for stable frequency control of trans-
mitters operating in the various AM, FM, TV-VHF and
TV-UHF frequency bands. The units may be employed in
any type of equipment, within the applicable frequency
range, where maximum frequency precision and high crys-
tal activity are essential.

Each crystal is a plug-in unit which may quickly be inserted
in its oscillator circuit. The units are unusually reliable,
operating with great frequency stability, and providing
years of trouble-free service without attention. Suitable
crystal units are normally supplied with every RCA type
transmitter as part of the equipment. Spare crystal units
may be ordered as required.

When ordering please specify crystal unit type, frequency
desired, tolerance permissible, type of equipment in which
the crystal unit is to be used, and other pertinent operating
specifications. If the crystal is intended for specially de-
signed equipment, give compete electrical details of the
circuit. For maximum accuracy in calibration a physical
sample of the oscillator (which will be returned) should
be provided.

The TMV-129 series of precision temperature controlled
crystol units includes several types of quartz piate mount-
ings each within a 14-watt heater and employing the same
type thermostat, potented temperature compensator, six-
pin base, and outer aluminum case. The crystals are made
from the highest quality Brazilian quartz, very carefully
oriented, and fabricated to precise manufacturing toler-

ances.

The 14-watt heater oven is energized from an a-c/d-c
110-115 volt source. It comprises a single layer of resist-
ance wire separated from the inner aluminum case by
multiple layers of varnished cambric. One corner of the
heater case is carefully formed to accommodate the Edison
bi-metal thermostat type S1-1A which has a rating of
1°C accuracy. By means of a patented thermal com-
pensator strip, the actual temperature variation of the
quartz plate rarely exceeds 1/,°C. Normal operating tem-
peratures for each type crystal unit vary, but the heater
generates 14.5 watts which is adequate to keep the crystal
at a substantially constant temperature even in ambients
down to 80°C below the operating temperature. No
auxiliary relays are required in the heater circuit, making
this an entirely self-contained unit.
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The holder has six external contact pins in a polarized

arrangement. It is impossible to insert the units in their
sockets incorrectly. The crystal units have an outer case
fabricated of drawn sheet aluminum. The overall dimen-
sions and bottom view schematic are shown in outline.
Weights of the various units differ slightly, but average
about 12%2 ounces.

TYPE TMV-129-B, CRYSTAL UNIT
The RCA Type TMV-129-B Crystal Unit was designed espe-
cially for stable frequency control of transmitters operating
in the AM broadcast band. However, in addition to cover-
ing the standard range from 550 to 1600 k¢, these preci-
sion units are also available for frequencies as low as
325 kc and as high as 3000 kc. The units may be employed
in any type of equipment within the applicable frequency
range, where maximum frequency precision and high crys-
tal activity are essential.
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Each TMV-129-B unit employs an AT-cut low-temperature
coefficient quartz plate. The crystals are pre-dimensioned
to provide the maximum freedom from spurious responses.
Each plate is nearly one-inch square and has a thickness
depending upon frequency. In the low portion of the fre-
quency range the crystals are relatively heavy, as much
as & inch thick. In spite of this they oscillate with excellent
freedom.

A patented lower electrode is employed in each TMV-
129-B crystal unit, furnishing a small fixed air gap be-
neath the central area of each crystal. This construction
minimizes the wear of the very hard quartz plate on its
seating surface, and gives assurance of positive starting
and long life. The two electrodes are of low-porosity
monel metal. The crystal unit also contains a patented
feature comprising a blocking condenser and shunting
10-megohm resistor to avoid accumulation of d-c¢ charges
on the crystal faces, which otherwise would cause fre-
quency jumps.
SPECIFICATIONS

Frequency Ronge ...
Ambient Temperature Range
Operating Temperature ..460°C (temperature cantralled)
Frequency Stability.... 210 cycles maximum (narmally within 2 cycles)
Quartz Plate Size............................ 1.000” x .938", predimensianed
Heater Pawer.......... . ....14 watts from o 110 valt a-c/d- saurce
Stock Identification ... e MI-7467

TYPE TMV-129-C, CRYSTAL UNIT
This RCA TMV-129-C Crystal Unit is designed to provide
stable frequency control for commercial applications from
2 to 20 mc and for low aging units. It is used for visual
channels of VHF television broadcast transmitters. By use
of carefully processed AT-cut quartz plates designed to
operate at the third harmonic mode, the TMV-129-C units
may be used at frequencies as high as 20 mc. The units

also may be employed in certain types of receivers for
precision fixed-frequency reception.

The guartz plates are about 1-inch square AT-cut crystals,
processed to provide constant frequency control with low
aging effects. The crystals are pressure air-gap mounted
between nickel silver electrodes. This assembly is mounted
in low-loss ceramic steatite brackets which are secured
firmly to a sturdy, metal riser located centrally within the
heater oven. The heater maintains the crystal at a normal
operating temperature of 60°C. Where conditions may re-
quire a higher temperature in order to maintain positive
temperature control, this operating temperature may be
increased to any value up to 85°C without incurring any
additional expense.

SPECIFICATIONS

Frequency RONGE. ..o 2,000 ta 20,000 kc
Ambient Temperature Range —20°C ta +55°C
Operating Temperature....4+-60°C (ather temperatures an special arder)
Frequency Stability..... e T — +.005% ar better
Heater Pawer..............

Stock Identification

14 watts fram 110 valts ac/dc source
MI1-19400
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TYPE TMV-129-F, CRYSTAL UNIT
The RCA type TMV-129-F Crystal Unit was designed for
use in such applications as international broadcast trans-
mitters or medium frequency communications equipment.
It is primarily intended for use with fundamental AT-cut
or BT-cut crystals only. Hence, the recommended frequency
range is limited to 1.8 mc to 8.5 mc.

The quartz plates are approximately 1-inch square, pres-
sure air-gap mounted between nickel silver electrodes.
This assembly is mounted centrally within the heater oven.
The air-gap between the upper face of the quartz plate
and the top electrode is variable by rotation of a specially
designed shaft provided with a screw-driver siot to facili-
tate adjustment under actual operating conditions. As the
air-gap is varied to change the operating frequency, the
crystal activity is also slightly affected. The recommended
usable range of this variation in frequency is in terms of
a crystal activity variation not exceeding 10% from the
maximum. A micrometer scale on the cover permits exact
setting of the adjustment shaft.

SPECIFICATIONS

1.8 to 8.5 mc
—20°C to +55°C

Operating Temperature....+60°C (other temperatures on special order)

Frequency Rang
Ambient Temperature Range

Frequency Adjustment:
AT-cut Plates Nominal +.03%
BT-cut Plates N | +=.01%

=+.005% or better

Variable pressure air gap

Frequency Stability
Crystal Mounting

Heater Power. ... 14 watts from 110 volt a-c/d-c source

Stock Identification MI-19400-A

TYPE TMV-129-G, CRYSTAL UNIT

The TMV-129-G Crystal Units are specifically designed for
low frequencies between 70 kc and 350 ke as required
for aural exciter units in VHF and UHF television trans-
mitters. The unit is also employed in FM transmitters and
for low-frequency, precision electronic equipment of all
types.
The TMV-129-G employs o silver plated CT- or DT-cut
quartz crystal mounted in a glass-bonded mica yoke by
centrally located pressure pins. The pins are fabricated
with extreme care and have lapped contacting surfaces to
avoid pin-point contacts, which might cause microscopic
crystal fractures. The mounting yoke and crystal assembly
are thermally insulated from the heater oven base by a
specially treated thermosetting bracket. The entire assem-
bly is mounted within an air-tight compartment consisting
of a metal base and a steel cylindrical shell. Although not
hermetically sealed, the crystal and its mounting yoke are
protected from contamination by the metal cover with its
effective gasket seal. The normal operating temperature
of this low-frequency crystal unit is 70°C. The frequency
stability approaches that of a primary standard and under
normal operating conditions the maximum frequency varia-
tion will not exceed one or two cycles.

SPECIFICATIONS
Frequency Range.... ... _. 70 to 350 kc using either CTcut or
DT-cut quartz plates
Ambient Temperature Range.............._......_._.._._. —10°C to +65°C
Operating Temperature +70°C
Frequency Stability +2 cycles
Frequency Calibration......._...__._ ... Zero beat in customer’s circuit

with trimmer capacitor
~.....14 watts from 110 volt ac/dc source
. M1:19450-A

Heater Power. . .
Stock Identification

The TMV-129 series of precision temperature controlled crystal units reveal several types of quartz plate
mountings after removal of 14-watt heater and outer aluminum case. Shown below, left to right are
the RCA types TMV-129-B, 129-C, 129-F, 129-G and 129-P/Q.

World Radio History




TYPE TMV-129-P, CRYSTAL UNIT

The RCA type TMV-129-P Crystal Units are especially de-
signed for UHF television transmitters and monitors. The
unit employs an AT-cut quartz plcte designed to oper-
ate at its third overtone. In place of forming the crystal

electrodes in the conventional manner by plating films
directly on the quartz faces, this unit has two separate
discs of quartz, each recessed and gold plated. The fre-
quency controlling crystal is firmly clamped between these
two quartz electrodes. The whole assembly is supported by
looped coil springs which are firmly secured to the two
holder pins.

The frequency controlling quartz plate and electrode as-
sembly are so small that they are enclosed in a hermetically
sealed metal envelope having a glass base. This assembly
forms the RCA Crystal Unit type VC-1-F (MI-19439-14).
This special construction stabilizes the crystal temperature
to such a high degree that there is no perceptible fre-
quency variation as a function of thermostat cycling.

TYPE TMV-129-Q4, CRYSTAL UNIT

This new RCA type TMV-129-Q4 Crystal Unit is designed
specially to furnish high stability frequency control in RCA
TV transmitters. It is equally suitable for other similar appli-
cations where high output and reliable operation are essen-
tial. The hermetically sealed crystal unit within the 14 watt
heater is carefully processed and tested for low aging
properties. It is ruggedly mounted.

The TMV-129-Q4 crystal unit employs a BT-cut quartz
plate operating at its fundamental mode, heavily etched
for low aging and provided with evaporated gold elec-
trodes for high reliability. Each unit is given an effective
5 day pre-aging cycle before final calibration to specified
frequency. Excellent frequency stability is further assured
by mounting the hermetically sealed crystal unit within a
heavy walled cylindrical housing, which acts as a thermal
fly wheel preventing even minor temperature variations at
the crystal itself.

SPECIFICATIONS
SPECIFICATIONS Frequency Range ... 9 mc to 14 me, fundamental
Frequency Range 20 mc to 45 mc, 3rd overfone Ambient Temperature Range —~10°C to 70°C
i Rang -5° N
Amb""_’ WU OV AU . GG A Operating Temperature. ................. +75°C (temperature controlled)
Operating Temperature.......................... +75°C (temperature controlled) i Srabils - .
Frequency Stability..........cccoiiiiiiiiiinne =+.0001% for 10 days or more e LA D CLAC LD
Heater POWer.......ooooooo 14 watts from 110 volt ac/dc source Heater Power.................cccccei. 14 watts from 110 volt ac/dc source
Stock Identification MI-192400-H Stock Identification MI-19400-L4
Convenient Summary of RCA Type TMV-129 Crystal Units
Stock Stock
Type Use Frequency ldentification Type Use Frequency  Identification
*TMV-129-B AM Broadcast transmitters 325 ke MI.7467 TMV-129-G VHF and UHF television trans- 70 ke MI-19450-A
Any type equipment requiring to mitters as aural exciter units to
maximum frequency precision 3000 ke FM avural transmitters 350 ke
and high crystal activity Low-frequency, precision elec-
within frequency range tronic equipment of all types
TMV-129-C  VHF television broadcast trans- 2000 ke MI-19400
_"‘me" . to TMV-129-P  UHF television transmitters 20 mc  MI-19400-H
High frequency transmitters 20000 ke High frequency monitors to
Receivers requiring precision 45 mc
fixed frequency reception employing
3rd overtone
*TMV-129-F International broadcast trans- 1.8 mc  MI-19400-A

mitters to
Medivum frequency communica- 8.5 mc
tions equipment
Equipment requiring variable
frequency control within
range indicated

TMV-129-Q4 RCA TV Transmitters, Type 9 mc MI-19400-L4
TT-10AL, TT-10AH, TT-258L, to 14 mc
TT-258H and T7-50AH. Other fundamental

* For description of TMV-129-B and TMV-129-F Crystals, see under FM, AM and STL Crystals.

high frequency transmitters
in frequency range indicated.
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FCC Set of Spare Tubes for TTL-500AH Transmitter... . 34411/34413

.. ES-19286

2 KW Television Transmitter (Ch. 2-6).................... .
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Line Regulator (Single Phase) ..o 27472
Line Regulator Control Panel...................ooi e 27471
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50 Cycle Conversion Kit...........oooooiiiiiiiiic e 27486
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Rectifier Enclosure for use with TT-6AL when transmitter is

isolated from Rectifier Unit.........c..oooooiiiiii e ES-19279
Low Voltage Regulator............cocooiiiiiiiieiiiieccec e 27469
11 KW Television Transmitter (Ch. 2-6) ..........ccovvivimmniines oo, ES-19231

.. ES-19233-B

Complete Set of Spare Tubes for TT-10AL Transmitter... 5
.. ES-19234-B

FCC Set of Spare Tubes for TT-10Al. Transmitter....

50 Cyele Conversion Kit.........cooiiiioiiiiie s e 19339
VHF FM Exciter Modulator and Power Supply for TT-10AL

Transmitter ...t e 19326
Set of Electron Tubes for VHF Exciter and Power Supply, MI-19326.... 27117
Voltage Regulator, 45 KVA 220-240 V. output........c...cooooiiiiieiiiiiiiecie cevieienns
11 KW Television Transmitter (Ch. 7-13) ... ... ES-19282
Complete Set of Spare Tubes for TT-11AH Transmitter........................ ES-27207
FCC Set of Spare Tubes for TT-11AH Transmitter.........coooooiiiininnn, ES-27208
25 KW TV Amplifier (Ch. 2:6) ..o ES-19217
25 KW TV Amplifier (Ch. 7-13) .o ES-19248
Complete Set of Spare Tubes for TT-25BL/BH TV Amplifier............ ES-19229
FCC Set of Spare Tubes for TT-25BL/BH TV Amplifier ... ES-19230

Voltage Regulator ..o
Set of End Shields (2 per set) ... 28061
Set of 4-inch Channels (1 front and 1 rear).. ... 19365
Coupling Unit (for use with BW-SB) .., 19057-A
25 KW Television Transmitter (Ch. 2-6) ..., ES-19288
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70

70

71.78

78

78

78

78

79-82

82

82

83.94

94

94

95-106
106
106

107-114
114
114
114

114
114
114
115-122
122
122
122
122
122

123-126

127-134
127-134
127-134
127-134
130-1314

130-134
132-134
132-134
132-134
132-13¢

Type Number

TTC-5A

CR-1181-A-A

335-ER
BA-6A
BA-24A
BW-4B
BWU-1B

VHF TELEVISION TRANSMITTERS (Continued)

Description MI Number
Complete Set of Spare Tubes for TT-25CL Transmitter........ccones ES-27205/19229
FCC Set of Spare Tubes for TT-25CL Transmitter...........c.cccccooe. .. ES27240

25 KW Television Transmitter (Ch. 7-13) ... ... ES-19289
... ES-34205

Complete Set of Spare Tubes for TT-25CH Transmitter
FCC Set of Spare Tubes for TT-25CH Transmitter...... ... ES-34204

Carrier-Off Monitor........ccccccvvvinnns s ES-27235
Separate Rectifier Enclosure for Driver. ES-27299
50 KW TV Amplifier (Ch. T-13) e ES-19276
Complete Set of Spare Tubes for TT-50AH TV Amplifier ... ES-19277
FCC Set of Spare Tubes for TT-50AH TV Amplifier..n. ES-19278
50 KW Television Transnuitter {Ch. 7-13) oo ES-19270
Complete Set of Spare Tubes for TT-50AH.......... ... ES-19274-B
FCC Set of Spare Tubes for TT-50AH Transmitter. ... ES-19275-B
100 KW Television Transmitter (Ch. 7-13) .ccooeee. ... ES-27229
Complete Set of Spare Tubes for TT-100AH Transmitter. i ES-27230
FCC Set of Spare Tubes for TT-100AH Transmitter. ... ES-27231

UHF TELEVISION TRANSMITTERS

1 KW Television Transmitter (Ch. 14:83) L. ES-19250-B
Complete Set of Spare Tuhes for TTU-1B Transmitter ..o ES-19251-A
FCC Set of Spare Tubes for TTU-1B Transmitter....o. ES-19252-A
UHF FM Exciter-Modulator and Power Supply for TTU-1B

T IS T ELET v seeeeeeeeeeeevseeaeasenessaeeceseomtseeeecesreusrssaasas bt hsasaneber e ists e bbacrtetsae ES-19363
Set of Electiron Tubes for UHF Exciter and Power Supply... .. 27102

12.5 KW Amplifier (Ch. 14:83) i ... ES-27277
Spare PA Cavity for TTU-1B Transmitter.. ... 27152
25 KW Television Transmitter (Ch. 14-83) ......... ES-27225

Complete Set of Spare Tubes for TTU-1B Transmitter ... ES-19251-A /27226
FCC Set of Spare Tubes for TTU-25B Transmitter......inirinn ES-19252-A /27228
25 KW Amplifier (less Driver) oo . ES-27224
Complete Set of Spare Tubes for 25 KW Power anhﬁer ... ES-27226
FCC Set of Spare Tubes for 25 KW Power Amplifier. .. ES-27228

TRANSMITTER CONTROL CONSOLES

Transmitter Control Console:

For TT-2BL, TT-2BH, TT-6AL and TT-11AH Transmitters.. .. ES27274-1

For TT-25CL and T-25CH Transmitters.........ocumn. ... ES27274-2
For TT-10AL, TT-10AH and TTU-1B Transmitters.. ES-27274-3
For TT-25BL and TT-25BH Transmitters ... ES-27274-4
For TT-50AH Transmiitler.......coiierieenreccreniiiini s sssssssens ES-272745
Fer TTU-12A and TTU-25B Transmitters.......comm. ES-27274-6
For OUher Transimillers. . et ssasasess Custom-Built

INPUT AND MONITORING EQUIPMENT
Traunsmitter Input and Monitoring Equipment for VHF

Transmitters (Wired Racks) oo ES-19237-G
Transmitter Input and Monitoring Equipment for VHF

Transmitters (Unwired Raeks) .. ES-19237-E
Transmitter Input and Monitering Equipment for UHF

Transmitters (Wired Racks) e ES-19237-H
Transmitter Input and Monitoring Equipment for UHF

Transmitters (Unwired Rachs) .o ES-19237-F

General Radio VHE Visual Frequency and Aural
Frequeney and Modulation Monitor

Hewlett-Packard Frequeney and Modulation Monitor ...
Limiting AmpPlfier .o 11225
Monitoring Amplifier with Tubes.......cccooonnni 11247/11481
VHF Visual Demodulator. ..o ES-34048
UHF Visual Demodulator T OO ES-34007
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132-134

132-131
132-134
132-134
135-136
137
137
138
138
138
139140
141
14l
141
Tl

112-143
112-143
142-143
112-113

112-143
142143

142-143

144
145
146
146
146
146
146
146
117
118
119
119
119
149
150
150

151-152
151
151
152
152
152
153-156
151
1514
155
155
156

156

Tvpe Number
BW.5B
BWU-5B
TA9
TA-3B
TFC-1 A

TMV-129-B
TMN -129.C
TMV-129.)
TMV-129-G
TMV-129.P

TMV-129.Qt

INPUT AND MONITORING EQUIPMENT (Continued)

Description MI Number
VHF Sideband Response Analvzer.......cooooiiiiiiiiiiioiiiceieeie ES-31010-B
UHF Sideband Response Analvzer.................ooiii. ES-31009-B
Stabilizing Amplifier L 40222
Distribution Amplifier ... 26157-BB
Precise Frequeney Control.. ... ES-31052

27157
27334
. 27330

50 KW Power Cutback Kit..

Manual R-F Transfer Panels

VHF Automatic Coaxial Switeh for 50 ohm line (Flanged) ... 27335
VHE Automatie Coaxial Switeh for 50 ohm line (Unflunged)........... 27335-]
Phase Equalizer Equipment ... ES-31031-B
Carrier-Off Monilor ...t ES-27235
Complete Set of Spare Tubes tor the Carrier-Off Monitor. . 21825

27831
27484

FCC Set of Spare Tubes for Carrier-Off Monitor......
Installation kit for ES-27235 Carrier-Off Monitor

FILTERS

TV Vestigial Sideband Filters ... e,
2 KW VSB Filter for use with TT2BL VHE Transmitter ES-27233
5 KW \SB Filter for use with TT-2BH VHF Transmitter 19114-B
12V KW VSB Filier for use with TT-6AL or TT-10AL VHF

Transmitters ................ ES-27234
25 KW \VSB Filer for use with TT-25CL VHF Transmiuer 19085-L
25 KW VSB Filter for use with TT-H1AH or TT-25CH VHF

TURANSATITTEIS (oot et 27799
50 KW VSB Filier for use with TT-50\H or TT-100\H VHI

TransmilLers Lo 27315-H

. 19179

25 KW VUHF Filierplexer. 3
. 27316-H

50 KW VHF Filierplexer...

1 KW UHFE Filterplezer. ..o ... 19086-C
120 KW UHF FilterpleXer.............coooooviieioiiiiieeceeeeeeeeeeeeee ... 19086-D
12.5 KW Conversion Kit for use with 1 KW UHF Filterplexer ES-19263
Gassing KUl ot 27328
Blower Kit 27329
1200 Watt R-F Load and Waitmeler 19197
Low Puss Video Filter ..o 27132

Pre-Emphasis Filter ..o 4926-A
1234 KW VHF Harmonic Filter (Ch. 2-6) oo 27317-L
121, KW VHF llarmonic Filter (Ch. 7-13) ... .. 21317.-H
50 KW VHFEF Harmonic Filter (Ch. 2-6) ... .. 21318-L
50 KW VHE Harmonie Filter (Ch. T-13) oo 27318-H
UHF Havrmonie Filter (Che VI43) o, 27327-L
UHF Harwmonic Filter (Ch. 44-83) ... 27327-H

CRYSTAL UNITS

TV, AM and FM Crystal Units. o e
TV Crystal Units..

AM Crystal Unitso
FM Crystal Unins .
Sub-Carrier Generatar Crystals. e 31520
Crystal Unit for Broadeast Transmitters. Frequeney 15 to 50 me....... 16203-3
Cryntal Units et e
Crystal Unit for Broadeast Fransmitters, frequency 325 to 3000 ke 61
Crystal Unit for Broadeast Transmitters from 2000 1o 20,000 ke.............. 194100
Crystal Unit for Broadeast Transmitters from 1.8 to 8.5 me..... . 19100-A
Crystal Unit for Broadcast Transmitters from 70 to 350 ke....o.ooooooooovooo. 19150-A
Crystal Unit for Broadcast Transmitters from 20 to 45 e employing

3rd OVEILONE ..o 19:100-H

Crystal Unit for Broadeast Transmitters from 9 to 14 me fundamemal . 19100-L1
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