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ABOUT THIS CATALOG 

This catalog provides information on RCA VHF Television Transmitting Equipment. Other 

RCA Broadcast Equipment Catalogs supply information on TV camera, film, tape, 

terminal, microwave and audio equipment; also on AM, FM and UHF TV transmitters, 

antennas, and transmission line. 

The information contained in this catalog is intended to serve as a buying guide for 

the user. Complete specifications and ordering information are supplied. Readers who 

desire more information or individual bulletins on particular equipment items are invited 

to write to their RCA Broadcast Representative. 

OTHER RCA TECHNICAL PRODUCTS 
RCA also manufactures many other electronic products, including: two·way radio and 

microwave relay communications equipment; optical and magnetic film recording equip

ment; sound systems of all types; 16mm projectors and magnetic recorders; industrial 

inspection and automation equipment; scientific instruments, such as the electron micro

scope; closed-circuit television systems; and many types of custom-built equipment for 

industry, the military, educational and medical services. Information describing these 

products may be obtained from RCA Sales Offices in the United States and Canada 

or internationally from local RCA Distributors or ~CA International Division. 

PRICES 
Domestic prices of the equipment shown in this catalog are provided 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 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 Ml (Master Item) numbers which are used to identify 

apparatus on invoices and packing slips. International prices for the various equipment 

items shown in this catalog are available from your local RCA Distributors or RCA 

International Division. 

HOW TO ORDER 
The RCA VHF Television Transmitting Equipment shown in this catalog is sold through 

RCA Broadcast Representatives, who are familiar with broadcast equipment and 

related problems. These RCA Representatives are located in convenient offices. Domestic 

orders for equipment shown in this catalog, or requests for additional information, should 

be directed to the nearest RCA Sales Office. International Readers are invited to contact 

their local RCA Distributor or the RCA International Division Office. 
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VHF TRANSMITTERS 

RCA TV Transmitters 
General Information 
RCA VHF and UHF Te levision Transmitte rs are th e result of 
over thirty years of continu ed and concentrated design and 
research in Television Broadcasting . From its first compl ete 
television station in New York City (1929) to present day 
television, RCA has designed and manufactured equipment 
for television broadcasting stations around the world. These 
VHF and UHF Television Transmitters meet FCC and Euro
pean CCIR Standards. RCA pioneering in UHF Te levision 
is evidenced by the large number of UHF commercia l 
stations. In combination with suitable RCA antennas, th e 
complete line of television transmitte rs can produce Effec
tive Radiated Powers ranging from one hundred watts to 
one million watts (UHF). Various combinations to achi eve 
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, personne l 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 " tre nch runs" to accommodate the 
future addition of console sections, equipment racks and 
transmitte r cabinets. Typical transmitte r and console duct
work diagrams are shown on floor plans, but final build 
ing layouts should be prepared only from drawings sup
plied when equipme nt 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-1 00AL/ AH l 00 watt transmitte r used with two 
section super-turnstil e ante nnas will provide Effective 

B.4000 

Radiated Powers up to 240 watts. The TTL-1 00AL covers 
channe ls 2 through 6 (47-88 me CCIR) and the TTL-l00AH 
cove rs channels 7 through 13 (17 4-223 me CCIR). This is 
a combination recommended for satellite and other low 
power appl ications. Higher gain antennas may be used 
for powers in the order of 500 watts. 

VHF-ERP Range 500 Watts to 6 KW 
Th e TTL-500AL/ AH 500 watt transmitter types cover both 
low 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
mitte r powe r less line loss multiplied by antenna gain . 

VHF-ERP Range 2 to 20 KW 
An economical arrangement using a Type TT-2BL/ BH 
Transmitter with a super-turnstile antenna provides Radi
ate d Powers to 20 KW at low cost investment. The small 
floor space requ irements for the TT-2BL/ BH make it an 
ideal transmitter for a combination studio and transmitter 
ope ration. The TT-2BL covers channels 2 through 6 (47-88 
me CCIR) and TT-2BH covers channels 7 through 13 (174-
223 me CCIR). 

VHF-ERP Range 5 to 70 KW 
A Type TT-6AL Transmitter with low or high gain antennas 
can provide powe rs to 70 KW on the low VHF channels 
(47-88 me CCIR). The TT-6AL is easily converted to a higher 
powe red transmitter by the addition of RCA amplifiers. 
For channe ls 7 -13 (174-223 me CCIR}, the TT-5BH Trans
mitte r achi eves effective radiated power of 5 to approxi
mate ly 90 KW on any frequency. 

VHF-ERP Range l 0 to 100 KW 
An RCA 11 KW transmitter, when used with a high gain 
antenna can produce power up to l 00 KW ERP. These 
transmitte rs are used as the drivers for 25 KW and 35 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
turn stile or traveling wave antenna these transmitters can 
provide radiated powe rs of over 300 KW. 

VHF-ERP Range 50 to 316 KW (Channels 7-13) 
With 12-section antennas the Type TT-50DH Transmitter 
can ea sily provide the maximum of 316 KW Radiated 
Powe r on channels 7 to 13 (174-223 me CCIR). In addition 
the TT-50DH provides the superior reliability of parallel 

ope ration . 

• 
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UHF-ERP Range 1 to 50 KW 
For cit ies where UHF cha nnels are availabl e, the TTU-1 B 

and the TTU-2A UHF Transmitters 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-1 B Trans

mitter is used as a driver for higher powered UHF tran s

mitters and the TTU-2A is the driver for the TTU-1 0A 

Transmitter. 

UHF-ERP Range l 0 to 250 KW 

The TTU-1 QA UHF Transmitter combined with sta ndard UHF 

antennas is capable of furnishing up to 250 KW ERP. 

UHF-ERP Range 25 KW to l Megawatt 
One megawatt of power can be obta ined by using the 

TTU-25B 25 KW or the TTU-30A 30 KW Transmitter and a 

high gain UHF antenna . These antennas are provided with 

pattern shaping to perm it the most effici ent use of r-f 

power. A 4: 1 ratio low audio TTU-30A-LA Transmitter also 

is available. 

UHF-ERP Range 50 KW to 2 Megawatt 
For the ultimate in UHF power the RCA TTU-50A with high 

ga in UHF antennas ca n provide up to 2 megawatts power 

on channels 14-83. More powerful UHF transmitters can 

be supplied on a custom basis. 

Summary of RCA Television Transmitters and Amplifiers 

POWER OUTPUT- KW AC POWER INPUT REQUIREMENTS 

Peak Average Picture 

Type Channels V isual Aura/ Voltage Phase (KW) 

TTL- 1 00AL/ AH 2-13 0.12 0.65 107 / 117 1 1.4 

TTL-500AL/ AH 2-13 0.5 0.25 107 / 117 l 1.4 

TT-2BL 2-6 2 1.2 208/230 3 10.0 

TT-2BH 7-13 2 1.2 208/ 230 3 10.0 

TT-5BH 7-13 5 2.75 208/ 230 3 16.6 

TT-6AL 2-6 6 3.15 208/230 3 23.2 

TT-1 lAH 7-13 11 6 208/230 3 34.3 

TT-25DL 2-6 25 7.0 208/ 230 3 48.0 

TT-25DH 7-13 25 13.6 208/ 230 3 58.0 

TT-50DH 7-13 50 27.2 208/ 230 3 116.0 

TTU-1B 14-83 l 0.6 208/ 230 l 8.6 

TTU-2A 14-83 2 1.2 208/ 240 3 25.0 

TTU-l0A 14-83 10 2.8 208 / 240 3 63 .0 

TTU-12A 14-83 12.5* 7.6* 230 3 66.0 

TTU-25B 14-83 25 * 15.0* 460 3 108.0 

TTU-30A-LA 14-83 30 8.5 460 3 132.0 

TTU-30A 14-83 30 17.0 460 3 155.0 

TTU-50B 14-83 50 16.0 460 3 235.0 

More detailed specifications are conta ined on the pages describing the indiv idual transmitters. 
*Varies w ith Channel - See Rat ing Chart. 

Black Picture 

(KW) 

1.5 

1.5 

11.0 

11.0 

19.0 

27.2 

41.1 

68.0 

78.0 

156.0 

9.6 

30.0 

75.0 

80.0 

130.0 

132.0 

155.0 
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VHF TRANSM 11T~~S 

120 Watt VHF TV Transmitter 
Type TIL-lOOAL/ AH 

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. Tubes 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 

• Sol id state rectifiers 

DESC R IPTI ON 
The TTL-1 00AL/ 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. Visual carrier power 

is rated 100 watts on CCIR standards. 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-1 00AL / AH will meet standard FCC color speci-

B.4001 

fications when normal transmitter auxiliaries such as color 

stabilizing amplifier, video low-pass filter, vestigial side

band filter and phase equalizers are included. Appropriate 

filters may be purchased to meet CCIR color standards. 

The circuits employ latest design features and afford 

economical operation. Separate amplifier stages are used 

to amplify the visual and aural carriers, resulting in more 

efficient operation. Only standard, low-cost tubes, all of 

which are air-cooled and dependable, have been selected. 

Plate voltage is furnished by dry selenium rectifiers which 

are designed for a minimum of 25,000 hours of operation. 

The separate amplifier stages used to develop the visual 

and aural carriers effect a favorable ratio of power input 

to total r-f power output, and equally important, the cross-

5 
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Open view of TTL-1 OOAH VHF TV transmitter showing aural and visual 
r-f cubicles, and modulator chassis and control panel mounted below. 

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 . 

Exciter Circuits 
The TTL-1 00AL/ 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 me (5.5 me CCIR) separation between carriers. 
An off-frequency interlock prevents uncontrolled frequency 
operation by cutting off plate voltage to the stages that 

follow 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. Whe n 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 
(or 458.333 kc CCIR) . The 375 kc (458.33 kc CCIR) signal 
mixes with the output of the 6J6 crystal controlled reference 
oscillator (1500 kc or 1833.33 kc CCIR) in the second 6AS6 
mixer stage. The difference frequency is amplified and fed 
through a chain of three dividers with a total division of 
l 00 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 modula
tion conditions of the aural 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 to excite both the second 
mixer and the divider chain to furnish a reference fre
quency, considerable improvement in 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 frequency is above or below the refer· 
ence 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. 

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. 

B.4001 
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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 rote to fur

nish the required FM signal. The mean frequency of the 

oscillator is controlled by varying the grid bias of one of 

the reoctance 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 (17 4-

223 me CCIR). For channels 2-6 (47-88 me CCIR) 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 part requirements . The 4X250B 

visual amplifier is grid modulated, and has an output circuit 

bandwidth suitable for color TV transmission. The aural 

output stage is also a 4X250B and is conventional through 

out. A reflectormeter 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 differential phase, ore 

desiqned to handle color TV signals. 

(XC!'TER 

VHF TRANSMITTERS 

Aural and visual exciter circuits of the TTL-1 00AL/ AH are mounted 
on a single hinged chassis allowing access to transformers, filters and 

other components housed in bottom of transmitter cabinet. 

VIDEO JUPUT 

TTL-IOOAL CONNECTION 

,--------..., 
I I 

--t I PA. IN l TL- IOOAL 
Tt<IF-LER IN 1 TL-- IOOAH 

OOTF'UT 

NOTES 
I f,_ • AURAL CARRIER FflEOUEN CY 

2 Fw ~ Vl~UAL CARRIER FREQUfNCY 

Block diagram of the TTL-1 00AL/ AH Common hciter Unit. 

• 
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COMBINED 
VISUAL 8:. 

AURAL 
EXCITER 

,-----------~----_j 
_L 

I 4-65A 7 
Clj _ _7,:9 ______ ....., TRIP. t----, 

L~.2.-~ L __ _ 
AURAL RF OR IV CH 2-6 

AU RAL 

RF OUT 

Simplified block diagram of the TTL-1 00AL/ AH Transmitter. 

SPECIFICATIONS 

Performance Specifications 
FCC Specs. 

Type of Emission : 

Visual ·· ······ ······················-· A5 
Aural ........................ F3 

Frequency Range : 
Visual ....................... ...... ... Ch. 2-13 
Aural .......................... .... Ch . 2-13 

Rated Power Output (measured at output fitting ): 
Visual ........... 120 watts (peak) 
Aural .................... ... 65 watts 

RF Output Impedance 
(RG-8 / U fitting ) 

Input Impedance: 

51 .5 ohms 

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

Input Level : 
Visual 

Aural 

1 volt peak-to-peak 
min. 
+ 10 ± 2dbm 

CCIR Specs. 

A5 
F3 

47-223 me 
47-223 me 

100 watts 
60 watts 

51.5 ohms 

75 ohms 
600 / 150 ohms 

0.7 vo lt pe ak-to-peak 
min. 
+ 16 ± 2 dbm for 
50 kc dev. uniform 
± 1 db from 50 to 
15,000 eye . 

Amplitude vs. Frequency 
Response : 

Visual ··-·························· Will meet FCC Color Will mee t CCIR 
specs. (see note) Color specs. 

Aural Uniform ± 1 db to Uniform ± 1 db to 
15 kc 15 kc 

Carrier Frequency Stability .. ± 1 kc 

Modulation Capability: 
Visual ................................ 12.5 ± 2 ½% 
Aural ........ ........... ........... .. ± 50 kc 

Audio Frequency Distortion .... 1.5% 50-100 cps 
1.0% 100-1500 cps 
1.5% 7500-15,000 
cps 

FM Noise Below ± 25 kc .... - 60 db 

AM Noise: 
Visual .. .......................... .... - 45 db 
Aural ........................ ... ..... - 50 db 

Amplitude Variation Over 
One Picture Frame ... ..... .... 5% of sync peak 

voltage level 

Regulation of Output .. .......... 7% max. 

+ .0005 % 

12.5 ± 2½% 

1.5% 50-100 cps 
1.0% 100-1500 cps 
1.5% 7500-15,000 
cps 

- 60 db 

- 45 db 
- 50 db 

5% of sync peak 
voltage leve l 

7 % max. 

Electrical Specifications 

Power Line Requirements: 
Line 

Slow Variations 
Rapid Variations 
Powe r Consumption 
P.F. (approx .) ............... . 

Maximum Altitude ........... .... . 

Ambient Temperature 

Tube Complement 

FCC Specs. 

107 / 117 vo lts, 
1 phase, 60 cps. 
± 5% 
± 3% 
1500 watts 
90% 
7500 ft. 
0 ° C-45° C 

CCIR Specs. 

107 / 117 volts, 
1 phase, 60 cps. 
± 5% 
± 3 % 
1500 watts 
90% 
7500 ft. 
0 °C-45° C 

Type Function Qty. 

6V6 Reactance Tube Modulator .............................................. 2 

6V6 FM Master Oscillator ·-····· ··················· ············-····· ····-···-- 1 
5763 1st Aural Multiplier ···· ···-··········· ··· ·· ·· ················ ············---· 1 
5763 2nd Aural Multiplier ............................ .... ............ ••·······-···- 1 

5763 3rd Aural Multiplier· ······································ ············ ···--·· 
5763 Amplifier- Aural Output ..................................... .. .......... . 

6AS6 1st Mixer ········-······················································· ····-····-
6AS6 2nd Mixer .......................... ·························-····-············· ··· 
6AQ5 Amplifier- Difference Freq uency .... .. ..... ........ .... .. ......... . 
6AC7 1st Difference Frequency Divider .. ........... .................. ... . 
6AC7 2nd Difference Frequency Divider ................................ . 
6AC7 3 rd Difference Frequency Divider.... . ..................... .... . 

6J6 Crystal Oscillator- Reference Frequency ............ ........ .... . . 
6AC7 1st Reference Frequency Divider .................. ......... .......... . 
6AC7 2nd Reference Frequency Divider ............................ ....... . 
6AC7 3rd Reference Frequency Divider ...... ............................. . 
12AT7 Cathode Follower-Frequency Detector Drive .... ............. . 
6AK5 Visual Crystal O sci llator # 1 ........................................... . 
6AK5 Visual Crystal Oscillator #2 ....................... ...... ............. . 
57 63 Buffer Amplifier .. ..... ........... ......... ..... .. ............................ . 
5763 1st Visual Multiplier..... ... ........... ..... . ....... ...... ..... . .. ... . 
5763 2nd Visual Multiplier ....... ....... ..... ........... ......... ... .......... .. . 
5763 3rd Visual Multiplier ................. ............. ..................... ... . 
5763 Amplifier-Visual Output ..... ... .... ....... .............. ..... ........... . 
OD3 Voltage Regulator . . ............... . 

4-65A Visual I. P. A. 
4-65A Aural I. P. A. (Channels 7-13 only) .. 
4X250B Modulator and R-F Amplifier 
6Cl6 Video Amplifier ..... .......... .............. . 

807 Modulator ............ .................... ......... . 
OC3 Regulator .............. .... . 
6Sl7-GT Regulator Amplifier . ..... . 
OA2 Regulator ... 
6AS7-G Voltage Regulator . ... 

Mechanical Specifications 

I 
3 
1 
1 
2 
2 
2 
2 
1 
2 
3 

Height ........................................ . . .......... ..... 847/a" (215.5 cm) 
Width ....... . . ..................... 28" (71 .1 cm ) 
Depth (less door handl e) 
Weight. 

........ 20 ½ " (52 cm ) 
.... 600 lbs. (approx. ) (272.16 kg. ) 

Equipment Supplied 
TTL-lOOAL Channels 2-6 or CCIR 47-88 me .................... ... . 
TTL- lOOAH Channels 7 -13 or CCIR 174-223 

Optional and Accessory Equipment 

.ES-19238 
... ES-19239 

Complete Set of Spare Tubes (for TTL-1 OOAL) .Ml -27835 
FCC Spare Set of Tubes (for TTL-1 OOAL)........ ..Ml -34412 
Complete Set of Spare Tubes (for TTL-1 OOAH ) ...... Ml-27836 
FCC Spare Set of Tubes (for TTL-1 OOAH ).. ..Ml-34413 

Monitoring Diode . ··········· · ··························-········ Ml-19051-B 
low Pass Filter (4.75 me)................................ .Ml-27132 
Directional Coupler ............. .. ............ ......... . ....... Ml -19396-1 
Directional Coupler line ... .. ...... ................... ..Ml-19396-3A 
Reducer, Ungassed 3 1/a " to Type " N " ...... . ... Ml -19113-C58 
Exciter Modification Kit (CCIR) ..................... .. ....... ................ Ml-34405 

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 appropriate transmitter color input 
e quipment auxiliaries are included (co lor stab. amplifier, phase 
eq ualizers, etc. ) 

B.-4001 
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VHF TRANSMITTERS 

500 Watt VHF TV Transmitter 
Type TIL-500 AL /AH 

FEATURES 

• Economical low powered installation 

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

• Designed for unattended operation 

• Air cooled tubes used throughout. 4XS00A's 
used in final amplifier. Tubes are easily 
obtainable, inexpensive and dependable 

• Designed for color 

• Independent circuits for visual and aural 
sections of transmitter 

• Built-in intercarrier frequency control 

l • All operating controls accessible from front 

l 

• Solid state rectifiers 

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 (47 mc-223 me 
CCIR). Visual carrier power is rated 400 watts on CCIR 
standards. It is a new low-power equipment for telecasting 
in either monochrome or color and is designed for un
attended operation. The transmitter 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 controlling an internal transmitter relay 
from any convenient location. It provides an economical 
low power installation for origination of TV programs. 
When desired the transmitter can be cut back with appro
priate switching equipment to provide an interim output of 
120 watts peak visual power and 60 watts aural. The 
transmitter will meet FCC color specifications when normal 
transmitter auxiliaries such as color stabilizing amplifier, 

B.4003 

vicleo low-pass filter, and phase equalizer; are included. 
Appropriate filters may be purchased to meet CCIR color 
standards. 

The equipment is extremely compact and weighs about 
1200 pounds (544 kg.) . The circuit employs latest design 
features which permit 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 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 transmitter is designed for 
unattended operation . The TTL-500AL/ AH is therefore de
signed for dependable and stable operation for long 
periods without need for adjustment. By controlling the 
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TTL-S00AL/ AH Transmitter with driver cabinet open. 

a-c line breaker, an integral transmitter relay, the trans
mitter may be turned on and off remotely from any con
venient 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 . Plate voltage for the transmitter 
is furnished by dry germanium and selenium rectifiers. 

All operating controls are accessible from the front, and 
ten meters, mounted above the hinged front doors, meter 
all critical circuits. 

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 ~recise engineering circuit 
design. The visual chain is driven by eiiher 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 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 me (5 .5 me CCIR) separation between 
carriers. An off-frequency interlock prevents uncontrolled 
frequency operation by cutting off plate voltage to the 
stages that follow the exciter. The aural master oscillator 
operates at one-twelfth the output of the exciter . 

The automatic frequency control of the aural maste r oscil
lator is accomplished by feeding a small amount of 
energy from the aural and visual oscillator, amplifier or 
triplers into a 6AS6 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 kc (458.333 kc CCIR). The 375 kc (458.333 
kc CCI R) signal mixes with the output of the 6J6 crystal 
controlled reference oscillator (1500 kc or · 1833.33 kc 
CCIR) in the second 6AS6 mixer stage. The difference fre
quency is amplified and fed through a chain of three 
dividers with a total division of l 00 to the frequency 

View showing high-band driver aural and visual r-f cubicles with 

modulator chassis and control panel mounted below. 

wigfi
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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 condi
tions of the aural transmitter. The ,6J6 reference oscil 
lator 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 to furnish a reference fre
quency, considerable improvement in the frequency con
trol 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 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. 

Aural 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 reactan::e tubes connected 
across the frequency dete rmining 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 a s a capacitive re
actance and the other as an inductive reactance. 

COMBINED 
VISUAL 8:. 

AURAL 
EXCITER 

4-65A 
VIS.UAL R f AMP CH 2·61------- ------t 

DRIVE TRIP CH 7·13 

V 
I 

I 

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 
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. 

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 (17 4 
mc-223 me CCIR). For channels 2-6 (47 mc-88 me CCIR) 
the 4-65A stage is omitted on the aural side. On the visual 
side the 4-65A stage is an amplifie r. The output of these 
stages is at carrier frequency and at a power level suffi 
cient to drive the 4X250B amplifier stages which follow . 
The 4-65A stages are identical, simplifying maintenance 
and spare part requirements. The 4X250B visual modu
lated amplifier is grid modulated, and has an output cir
cuit bandwidth suitable for color TV transmission. The aural 
driver output stage is also a 4X250B and is conventional 
throughout. It utilizes many identical parts used on the 
visual side, again simplifying maintenance and spare part 
requirements. A reflectometer is included in each trans
mission line. Both aural and visual driver outputs appear 
at a standard 51 .5 ohm RG-8/ U fitting. 

Following each 4X250B is a 4X500A in a grounded-grid, 
grounded-screen linear amplifier circuit. The linear ampli
fiers are separate and identical, one developing the 
peak visual power output, the other 300 watts aural powe r 
output. Here again a reflectometer is included in each l 5/a" 
output transmission line . The r-f cabinet, power suppl ies, 
control circuitry and blower for the 500 watt amplifier are 
contained in one BR-84 cabinet, the driver in the othe r. 
The modulator in the visual portion is a straight-forward 
three stage video amplifier. The amplitude response, a s 
well as other characteristics such as differential phase, are 
designed to handle color TV signals. 

REG. SCREEN 
& REC.BIAS 

SUPPLY 

REfLECTOMETER 

I 
VISUAL RF ,__...,_ _ __ OUTPUT 

500 W. PEAK 

400V 1$ 
ELECTRONIC 

REG ---------------

,-----------~-----~ 
_L 

I 4·65A 7 
C~ _ _7.:.fl ______ _, TRIP t----

1 L~.2:~ L __ _ 
AURAL RF DRIV CH 2-6 

REFLECTOMETER 

>---+-+-----------, ~~~~~~ ,-..,l,__ ___ ,..g~~~u~F 
AMPLIFIER 250 W 

AURAL 

Block diagram of the TTL-SOOAL/ AH Transmitter . 
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Aural and visual exciter circuits of the TTL-500AL/ AH are mounted on 

a single hinged chassis allowing easy access to all components. 

SPECIFICATIONS 
FCC Specs. CCIR Sp ecs. 

Type of Emission : 
Visual ................................ A5 A5 
Aural ................................ F3 F3 

Frequency Rang e: 
Visual .............. .................. Ch . 2-13 47-223 me 

Aurel ...................... ......... Ch . 2-13 47•223 me 

Rated Powe r Output (me osured at output fitting ): 

Visual ................................ 500 watts (peak) 400 watts 

Aural ....... ........ ................. 300 watts 80 wotts 

RF Output Impedance 
(15/a" fitting ) ................ 51.5 ohms 

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

Input Leve l: 
Visuol ................................ l volt peak-to-peak 

min . 
Aural 10 ± 2 dbm 

Amplitude vs. Fre que ncy Res ponse: 

51.5 ohms 

75 ohms 
600 / 150 ohms 

0.7 volt pe ak-to-pe ak 
min. 
+ 16 ± 2 dbm for 
50 kc d ev. uniform 
± 1 db from 50 to 
15,000 eye. 

Visuol .................... Will meet FCC Color Will meet CCIR 
specs (see note ) Co lo r specs. 

Aural Uniform ± 1 db to Un iform ± l db to 
15 kc 15 kc 

Carrie r Freque ncy Stability* ± 1 kc 

Modulotion Capability : 
Visuol .............. .. ............ .... 12.5 ± 2 ½ % 

Aural ......... .. .................... . ± 50 kc 

Audio Fre quency Distortion .. 1.5 % 50-100 CDs 
1.0% 100-7500 cos 
1.5% 7500-15,000 
cps 

FM Noise Be low ± 25 kc ...... - 60 db 

AM Noise : 
Visual ............................. ... - 45 db 
Au ral ................................ - 50 db 

± 1 kc 

12.5 ± 2 ½ % 
± 50 kc 
1.5 % 50-100 CDS 
1.0 % 100-7500cos 
1.5 % 7500-15,000 
cps 
- 60 db 

- 45 d b 
- 50 d b 

FCC Specs. CCIR Specs. 

Amplitude Va riation O ver 
On e Picture Fram e .. 5% of sync pe ak 

voltage leve l 
5% of sync peak 
voltage leve l 

Re gulation of Ou tp ut.. . 7% max. 7% ma x. 

Electrical and Mechanical Specifications 
Powe r line Requiremen ts: 

lin e ...... ....... . 208 / 230 vo lts 2D8 / 23D volts 

Slow Variat ion s 

Ra pid Voriat :on s 
Powe r Con sumpt ion 

P.F. (approx. ) 

1 phase, 60 cps 
± 5 % 
± 3 % 
3000 watt s 
90 % 

1 phase , 60 cps 
± 5 % 
± 3 % 
30D0 watts 
90% 

Maximum Alti tude ... 

Ambie nt Te mpe ratur e 

7500 ft . 7500 ft. 

0 ° C-45 ° C 0 ° C-45 °C 

Dime nsion s {ove ra'.I ) ....... . ........ 847/s" high , 50" wid e, 20½" deep 
(215.5 cm high , 127 cm wide , 52 cm de e p) 

We ight ......................................................... 120D lbs. {a p prox.) (544 kg .) 

Tube Complement 
Type 
6V6 
6V6 

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

6J6 
6AC7 
6AC7 
6AC7 
12AT7 
6AK5 
6AK5 
5763 
5763 
5763 
5763 
5763 
OD3 
4-65A 
4-65A 
4X250B 
6CL6 

807 
6SL7-GT 
OA2 
6AS7-G 
OC3 
4X500A 
5R4GY 

6X4 
6080 
6Bl7-GT 
~AU6 
OC3 
OD3 

Fun ct:on 

Re actance Tube Modulator ... 
IM Maste r O scil la tor ... . 
1st Aural Multip lie r ....... . 
2nd Aural Am p lifi e r ............... . 
3 rd Aural Ampl ifi e r ... . 
Amplifi e r- Aural Output ..... 
1st Mixer __ 

2n d Mi xe r 

Ampl ifi e r- Diffe re nce Fre qu e ncy ....... ..... . 
1st Difference Freq uency Divider ....................... . 

2nd Diffe re nce Frequ e ncy Divider ................. ......... . 

3rd Difference Frequency Divider ... ..................... .. . 

Crystal Oscillato r- Refe re nce Freq ue ncy ................. . . 

l st Refere nce Freque ncy Divider.. . ..................... . 

2nd Refe re nce Fre qu e ncy Divider........... . ......... ... ..... . 

3rd Refe rence Fre que ncy Divider ............ ........ ............... . 

Cathode Followe r- Freque ncy Detector Dri ve ... .............. . 

Visual Crystal O scillator # 1 ........................ ........... ........ . 

Qty. 
2 
l 

Visual Crystal O scillator # 2..... .... ........... ... ... ......... .. ....... l 

Buffe r Amplifie r ........ .. ............ ..... ... ........................... l 
l st Vi sual Multiple,....................................... .......... ........ l 

2nd Visual Multiplier.. ............. ............ .... .... ...... ............. l 
3rd Visual Multiplier ..... ... ......... 1 

Amplifie r- Visual Output 1 

Voltage Regulator .... .............. ... ................. 3 
Visual I. P. A. ................. .......... . l 

Aural I. P. A. (Channels 7-13 onl y) ... ....... .......... .......... . l 
Modulator and R-F Amplifi e r .................. ..... ... .. ...... ........ 2 
Video Amplifi e r .... ................ .. .......... ........ .... ... ....... .. ... ... 2 

Modulator ........... ... .................................................. 2 
Re gulator Amplifi er 
Regulator .............. . 
Voltage Re gulator .. . 

Re gu lator ···· ···;···· ··· ··· 
R-F Amplifi e rs ........ . 
Screen Rectifier ................. ... . 
Bias Rectifiers ....... . 
Scre en Reg ulator .. . . 
Bias Regulator .. ......... ............................... . 
Regulator Amplifie rs 
Re gulators ............ . 
Re gulato r ................. .. ........... . 

l 
2 
3 
2 
2 
l 
2 
l 
l 
2 
4 
1 

Equipment Supplied 
TTL-500AL Channels 2·6 or CCIR 47-88 me ............... .... . 

TTL-500AH Chann e ls 7-13 or CCIR 174-223 me .. 

Optional and Accessory Equipment 

.. ES-27259 
.ES-27260 

Complete Set of Spare Tubes (for TTL-500AL) ..... ..... Ml -27850 / 27835 

FCC Set of Spare Tubes (fo r TTL-500AL)...... . .... Ml -34411 / 34412 

Complete Se t of Spare Tubes (for TTL-500AH) ........ ...... Ml -27850 / 27836 

FCC Se t of Spare Tubes (for TTL-500AH)............ . ... Ml -34411 / 34413 

Note: Side band a nd harmonic filte rs not furni shed a s part of Iron s• 

milter. Th e transmitte r will mee t FCC a nd CCI R color visual pass 

bond pe rformance S!)ec ifica tion s wh en appro priate tra nsmitter color 

input eq uipment is included. 

B.4003 
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2 KW VHF TV Transmitter 
ffPE TI-2BL/BH 

Type-2BL Transmitter 

FEATURES 

• Designed for color-linearity correction cir
cuits 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 visual and aural exciter in
cludes inter-carrier frequency control which 
accurately maintains frequency separation 
between aural and visual 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/ BH VHF Television Transmitter is designed for 
television stations with effective radiated power require
ments ranging from 2 to 36 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 through 13 or 47-223 me on CCIR 
standards and works equally well with both RCA low and 
high gain type antennas . 

Where remote control is a uthorized for television trans
mitters, the TT-2BL/ BH can, with the addition of suitable 

B.4007 

terminal equipment, be operated from a remote location 
over a single telephone line. All the necessary operating 
functions such as starting and stopping the transmitter, 
resetting overloads, switching in the spare crystal oscillator 
or spare exciter, metering all power circuits and reflec
tometers, controlling power output (including black level, 
video gain, and excitation) can be performed at the re
mote 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-2BL/ BH VHF Television Transmitter is de

signed to conform with all FCC, CCIR and EIA standards. 

It will provide a nominal power output of 2 kilowatts or 

1.8 kw CCIR 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 a nd 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 aux iliary 

switches, breakers, overload and auxiliary relays, etc . are 

in the control unit behind a non-interlocked door. Ove r

load indicating lights for all the circuits of the transmitte r 

are grouped on a single strip so they can be seen 

through the window in the door. 

22 - -+-----44---.J 
M J- 27451 RECTIFIER PANEL 

Ml -27<4!,Q IT EM-2 
P LATE CONl'ACTO R 

PANEL 

14 

~ 
2 8 

1!-01 A. -SI.SA 
OUTPUT · AURA 

PARTIAL BOTiO M VIEW 

I~· DIA.- SI .Sn.. 

OUTPUT - VISUAL 

2 

OPENINC. IN BASE FOR AI R 
INPUT WHEN BLOW ER IS 
MOUNT ED OUTSID E A ND 
BELOW ENCLOSURE . 

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

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 modu

lator units. The modulator and exciter units are located 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/ BH 

are mounted in a sloping panel at the top of the r-f rack. 

Built in lights in the bottom of the mete r 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 ope rating controls such 

as the transmitter start switch , plate switch, powe r 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 co ntrol 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 th e 

Ml-274 8 8 - ITE M -2 
PLAT E CONTACT O R 

PAN E L 

M l -2748 8 · ITE M ·J 
SWITCH GEAR PANEL 

'\ 
20 

~ ..Jll____,..---+----l/----4-, 

l i · OIA . 51.5, A---l+--~ -L. 
OUTPUT-AU RAL 

" 78,~ 

ti· DIA . 51.S .fl 
OUT PUT-VISUA L 

l...1------'-----+---+-+-'--opf N ING IN SASE FOR AIR 

PA RTIA L B OT TOM V IEW 

INPU T WHEN BLOWER IS 
MOUNTED OUTS I DE ANO 
BELOW EN CLOSUR E. 

Typical floor plan for the TT-2BH VHF Transmitter showing 
accessible floor-saving cabinet design . 
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transmitter in ambient temperatures as low as O degrees 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 in sure the operator's safety 
when it is necessary to enter the enclosure for routine 
maintenance and service. In add ition to the conventional 
plate interlock and high voltage grounding switches, the 
high voltage plate transform e r 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 
Th e TT-2BL transmitter is driven by a common excite r con
taining both visual and aural chains . Accurate control of 

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

B.4007 
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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 TT-2BL crystals operate at one
twelfth and the TT-2BH at one-thiry-sixth the visual carrier 
frequency and one-twelfth of the 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 me (or 5.5 me CCIR) separation 
between carriers. An off-frequency interlock prevents un
controlled frequency operation by cutting off plate voltage 
to the stages that follow the exciter. 

The aural master oscillator of the TT-2BL operates at one
twelfth of the carrier frequency and that of the TT-2BH at 
one-thirty-sixth of the carrier frequency with the output 
of the exciter being one-third the carrier frequency. 

In the TT-2BL automatic frequency control of the aural 
master oscillator is accomplished by feeding a small 
amount of energy from the aural oscillator and visual 
crystal oscillator amplifier stage into a 6AS6 mixer tube. 
In the TT-2BH the automatic frequency control of the aural 
master oscillator is accomplished by feeding the energy 
from the aural and visual triplers into a 6AS6 mixer tube. 
In both transmitters when the aural oscillator is on fre
quency the output of this mixer stage will be one-twelfth 
of the difference frequency between the aural and visual 
carriers or 375 kc (458.333 kc CCIR). The 375 kc (458.333 
kc CCIR) signal mixes with the output of the 6J6 crystal 
controlled reference oscillator (1500 kc or 1833.33 kc CCIR) 
in the second ,6AS6 mixer stage. The difference frequency is 
fed through a chain of three dividers with a total division 
of l 00 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 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 
frequency, considerable improvement in frequency control 
accuracy is obtained. Signals from both the difference 
frequency and 1he reference frequency chains are fed into 
the frequency detector. The frequency detector is essen
tially 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 fre
quency . This d -c voltage is fed back to one of the re

actance tubes for the master oscillator in such a way as 
to correct the frequency of the master oscillator . 

• 
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R-F Circuits 

The r-f circuits employ a chain of amplifiers. In the visual 

chain of the TT-2BL, a 4-65A tube and a 4-250A tube 

operating in cascade drive a type 6076 grid modulated 

power ampl ifier. The TT-2BH employs two 7034 tubes for 

the same purpose. The aural chain consists of two stages: 

a 4-65A and a 4-lOOOA tube in the TT-2BL and a 7034 and 

6076 tube in the TT-2BH, both operating as class "C" 

amplifiers. Excitation control of the visual modulated ampli

fier is accomplished by varying the screen voltage on the 

second visual amplifier stage. Power output of the aural 

transmitter is adjusted by varying the screen voltage on 

the second aural amplifier stage. Both these controls are 

operated by motors and therefore can be adjusted from 

a remote position. 

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 

TT-28 Modulator Chassis 

Block diagram showing combined aural and visual exciter for the TT-2BL. 
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Block diagram of the TT-2BL/BH Modulator. 

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. 

B.4007 

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 re liable clamping even with greatly de
graded input signal. 

A two stage monitor amplifier is employed. It can be see n 
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 . 

• 
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R•F Unit of the TT-2BL Transmitter 
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Aural Modulator 

Frequency modulation is accomplished in the TT-2BL/ BH 
exciter 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 maste r oscillator. The center 
frequency of this oscill a tor 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 
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
once 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 excite r. 

Power and Control Equipment 

Wherever possible the same d-c power supplies in the 
TT-2BL/ BH 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 
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 

B.«>07 

VHF TRANSMITTERS 

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 are protected by instantaneous overloads which 
automatically recycle twice . If the fault continues on the 
third try the overload circuit will re main tripped until re
set. Overload indicator lights are provided for each circuit. 
These lights have a separate reset and will remain on afte r 
the first overload thus providing a record of the circu it 
giving trouble even though it may be inte rmittent. 

The equipm~nt includes a line corrector wh ich provides an 
adjustable line voltage to the tilament primaries, the ex
citer, the modulator, and the low voltage rectifie rs. Auto
matic filament line voltage regulators and automatic regu
lators capable of handling the complete transmitter are 
available as optional items. In localities troubled with ex
cessive instantaneous line voltage fluctuation , an e lec
tronically controlled regulator for the low voltage supply 
is available as optional equipment. 

The new M-derived vestigial sideband filter, ES-27233, 
designed for the TT-2Bl Transmitte r. 

• 
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Special Protective Circuits 
The TT-2BL/ BH 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 manua lly 

rotating the re fl ectometer 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 pla~e current suffi

ciently to trip the d-c ,werload relays. 

Harmonic Filter 
Harmonic filters are supplied for insertion in i he output 

transmission line. When operated in conjunction with the 

TT-2BL/ BH Transmitter these filters are de; igned to attenu· 
ate all harmon ics 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 

+ 350 

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 

e nd of the unit. 

If operating on FCC Standards, 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 equalizer is also included as part of 
the low pass filter . This equalizer corrects the phase dis
tortion which is introduced as a result of the sharp cut-off. 
Appropriate filters covering CCIR standards are available. 

A vestigial sideband filter is furnished completely as· 
sembled and adjusted for any one of the FCC 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. 

Block diagram of the TT-2BL/BH 
VHF Television Transmitter. -~-L~r1 
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SPECIFICATIONS 
Performance Specifications 

TT-2BL / BH 
FCC Specs. 

Type of Emission : 
Visual ........... ..................... A5 
Aural ..... ........................... F3 

Frequency Range: 
Visual: 

TT-2BL ..................... . 
TT-2BH ........................ . 

Aural : 
TT-2BL ......................... . 
TT-2BH ............. . 

~ated Power Output: 
Visual ............................... . 
Aural .. . .......... ......... . . 

Minimum Power Output: 
Visual .......... ........... ..... . 
Aural ........... .................... . 

R.F. Output Impedance ....... . 

Input Impedance: 

Ch . 2-6 
Ch . 7-13 

Ch. 2-6 
Ch. 7-13 

2 kw 1 

1.05 kw~ 

1 kw 1 

.5 kw~ 

50 / 51.5 ohms 

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

Input Level : 

TT-2BL / BH 
CCIR Specs . 
System B 

A5 
F3 

47-88 me 
174-223 me 

48-88 me 
174-223 me 

1.8 kw1 

. 36 kw~ 

1 kw 1 

.36 kw~ 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

Visua.l ..... ........ ................... 0.7 volt peak-to•peak 0.7 volt peak•to-peak 
min. 

Aural .............. ..... ............. + 10 ± 2 dbm 

Amplitude vs. Frequency 
Response, Aural .......... ...... Uniform ± 1 db from 

50 to 15,000 eye. 

Upper Sideband Response :'1 
At Carrier plus 0.5 me ____ + 1,-1.5db 
At Carrier plus 1.25 me .... + 1, - 1.5 db 
At Carrier plus 2.0 me ..... + 1, - 1.5 db 
At Carrier plus 3.0 me ...... + 1, - 1.5 db 
At Carrier plus 3.58 me .... + 1,- l.5db 
At Carrier plus 4.18 me .. .. + 1, - 3.0 db 
At Carrier plus 4.75 me .. - 20 db max . 
At Carrier plus 5.0 me ...... 
At Carrier plus 5.75 me .... 

Lower Sideband Response: 4 

At Carrier minus 0.5 me .... + 1, - 1.5 db 
At Carrier minus 1.25 me .. - 20 db max. 
At Carrier minus 3.58 me .. - 42 db max . 

Variation in Frequency 
Response with Brig htnessfi ± 1.5 db 

Carrier Frequency Stability ,r. 
Visual ----·-·---······· --------- --·--- ± 1 kc 
Aural .. -·-···-·-----------·········· ± 500 cycle7 

Modulation Capability: 
Visual i2.5 ± 25% 

(reference white) 
Aural ±50 kc 

min. 
(composite video) 
+ 16 ± 2 dbm for 
50 kc dev. Uniform 
± 1 db from 50 to 
15,000 eye. 

+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ 1, - l.5db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 

+ 1, - 4 .0 db 
- 20 db max . 

+ 1,- l.5db 
- 20 db max. 

± 1.5 db 

± .0005% 
±.001% 

12.5 ± 2.5 % 
(reference white ) 
± 50 kc 

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

2 Measured at the input to the dip lexer or filterplexer . 

:1 With respect to the response at 200 kc, as measured by the BW-5B 

Sideband Response Analyzer al transmitter mid•characteristic 4.75 
me attenuation requires use of Ml.27132 LP filter in the video input 

circuit. 

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

:, Maximum variation with res!)eCt to the response at mid-characteristic 

measured with the BW-5B Sideband Res?onse Analyzer at brightness 

levels of 22 .5% and 67.5% of sync peak, using approximately 20% 
(peak-to-peak) modulation . 

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

8,4007 

TT-2BL / BH 
FCC Specs. 

Audio Frequency Distortion.. 1.5% max. 

FM Noi se, 

50-100 eye. 

1.0% max . 
100-7500 eye. 

1.5% max. 
7500-15,000 eye. 

below ± 25 kc Swing........ 60 d;, 

fM Noise , 

TT-2BL / BH 
CCIR Specs. 
System B 

1.5% max. 
50-100 eye. 

1.0% max. 
100-7500 eye. 

1.5% max. 
7500-15,000 eye. 

below ± 50 kc Swing........ 60 db 

AM Noise, r.m .s . 
(Hum and Thermal ): 

Visual ......... ..................... .. 45 db below 100% 45 db below 100% 
mod. mod. 

Aural 50 db below carrier 50 db below carrier 

Amplitude Variation Over 
One Picture Frame : 

Visual ............................... Less than 5 % of the Less than 5% of th• 
peak of sy nc level peak of sync level 

Regulation of Output ............ 7% max. 

Bu rst vs. Subcarrier Phases .... ± 5 degrees max. 

Subcorrier Phase vs. 
Brightness!) .... .. ....... . ±7 degrees max. 

Subcarrier Amplitude8 .... ...... ± 10% max. 

Lin earity 
(Differential Gain )10 ........ 1.5 db max. 

Envelope Delay vs. 
Frequency11 ...................... ± .08 µsec . from 

0.2 to 2.1 me 

± 0.4 µsec. at 
3.58 me 

± .08 µsec. at 
4.18 me 

Harmonic Attenuation, ratio 

of any single harmonic to 
peak visua l fundamental: 

Visual ............................ At least 60 db 7 

Aural ............................ At least 60 db 7 

7% max. 

1.5 db max. 

At least 60 db 1 ~ 

At least 60 db 12 

7 Maximum variation with respect to the standard 4.5 me separation 

between aural and visual carrier. 

S Maximum departure from the theoretical wh ~n reproducing saturated 

primary colors and their complements al 75% amplitude. 

! I Maximum ohase difference with resQect to burst, measured after the 

VSBF, for ·any brightness level bet,;,een 75% and 15% of the sync 
peak using 10% (peak-to-peak) modulation. Th 's is equiva lent to 

5% (peak-to-peak) modulation as indicated by a conventional diode 

demodulator. In addition, the total d iffer e ntial phase between any 
two levels shall not exceed 10 °. 

10 Maximum variation in the am1J litude of a 3.58 me sine wave modu

lating signal as the brightn~ss 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 me signal when th e brightness is at 

pedestal level. This is equivalent to 5% (?eak•to•peak) modulation 
as indicated by a convent ional diode demodulator connected after 
the VSBF. 

11 Maximum de?arture from standard curve. The tolerances vary linearly 

between 2.1 and 3 58 me and between 3 .58 and 4.18 me . To meet 
the S!:Jecification a properly terminated phase correction network, 

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

1 2 Measured with harmonic filters in the visua l and aural transmitter 

outputs . 

• 
21 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

VHF TRANSMITIERS • 

22 

SPECIFICATIONS (Continued) 

Electrical Specifications 
TT.2BL / BH 
FCC Specs. 

Power Line Requirements: 
Transmitter: 

TT.2BL / BH 
CCIR Specs . 
System B 

Line . -------------------------··-·· 230 / 208 volts, 230 / 208 vo lts, 
3 phase, 50 / 60 eye. 3 phase, 50 / 60 eye. 

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

Rapid Line Variations .... ± 3% max. 

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

Power Consumption __ _ 11 kw {block pix) 

± 5% max. 

± 3% max. 

9 kw (black pix ) 
10 kw {overage pix ) 7 kw {overage pix ) 

{Visual vs. aural 
output ratio 5: 1) 

Power Factor (approx. ) 

Crystal Heaters: 

90% 90% 

Line ... 115 volts, 1 phase , 
50 / 60 eye. 

115 volts, 1 phase, 
50 / 60 eye. 

Power Consumption ...... 28 watts 

Mechanical Specifications 
Dimensions : 

Overal l Length (front line cabinets only) .. 
Overall Height (front line cabinets only ) 
Depth (front line cabinets only) ....... . 
Overall Depth ....... . ....................... . 

Weight ...................... . 

28 watts 

.72" (183 cm ) 
........ 84" (213 cm ) 

. .... 20" (51 cm ) 
.. 781Y,6" (196 cm ) 

..... 3800 lbs. (124 kg .) 

Finish ........ ..... ----- -- ·······Two-tone umb~r gray, polished stainless steel trim 

Maximum Altitude ..................... . ........................................ .7500 ft . 

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

6 V 6 
REA C TOR 

TUBE 

AUDIO 
6 V6 5763 5 763 
F M 

INPUT TRIPLER DOUBLER osc 

6V6 
RE A CTOR 

TUBE 

6A S6 6AS6 6AQ5 
F IRST SECOND 

M IX ER M IX ER AMPLIFIER 

6 J 6 6A C 7 
X TA L 
osc - 4 

6 A K S 
XTA L 

OSC NO l 

5763 5763 

AMPLIFIER DOUBLER 

6A K S 
XTAL 

OSC N02 

POSITION OF MTG. BRACKETS----./ 
ARE OPTIONAL . CLEARANCE 
FOR 1/4 DIA. SCREW ON I0-o/e CTRS. 

UAL INPUT 

Vestigial sideband filter, Ml-19 11 4-8, 
designed for the TT-2BH Transmitter. 

57 6 3 5763 A URAL 
RF 

DOU BLER A MPLIFIER 
OU T PU T 

D IVIDERS 

6A C 7 6AC7 6A C 7 

-5 C 4 - 5 

2 D 2 1 
OFF· FREQ 
IN T ERLOCK 

6AC 7 6AC7 12 A T 7 
FREQUENC 

- 4 - 5 DETECT OR t 150 V 

0 D3 
t- 300V VOLTA GE 

EGUL ATOR 

576 3 5763 VISU AL POWER 
SUP PLY 

DOU BLER A MPLI FIE R 
RF STACKED 

OUTPUT GERMANIU'vl 
RECT IFIER 

Block diagram showing combined aural and visual exciter for the TT-2BH. 
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SPECIFICATIONS (Cont'd) 
Tube Complement for TT-2BL 

VISUAL SECTION 
Qty. 

l 
2 
5 

l 
1 
1 
6 
1 
2 
2 
3 
2 
l 
2 
l 
2 
l 
l 

Function Type 

Visual Crystal Oscillator # 1 ............. ..... .... ........ ....... .... 6AK5 
Visual Crystal Oscillator # 2 ......................... ......... ...... 6AK5 
Buffer Amplifi er ............... ............ ...................... 5763 
1st Visual Multiplier.......... .. .............. ................. 5763 
2nd Visual Multiplier.................................. ......... 5763 
3rd Visual Multiplier....... .. .................. ................. 5763 
Visual Output Amplifi e r ......... ........... 5763 
Visual Tripler ........... ........... ............ ............. 7034 
1st Visual Amplifier................. ....... ...... 7034 
Visual Modulate d Amplifier..... 6076 
Visual Reflectomete r ........................... 6AL5 
1st Video Amplifier.... .. . .. ............ 6AG7 
Inverter ............ ... ....... 6AG7 
Linearity Corrector .......... 6AG7 
2nd Video Amplifier..... .......... .... ................ 6AG7 
3rd Video Amplifier....... .................. 807 
Modulator ............. .... ............ .... ......... ......................... 6146 
l st Sync Amplifier........ ................. .. 6AG7 
2nd Sync Amplifier•Sync Separator.... 6U8A 
Pulse Generator ............... ................ 6U8A 
Clippe r .... ............ ....... ....... ......... 6SN7.GT 
l st Clamp Diode ...... ...... ..... .......... 6AL5 
2nd Clamp Diode ..... ................................ 6AL5 
Voltage Reference Tubes (D·C Coupling )......... ... 5651 
Bias Re gulator ................................................ .... OB2 
Regulators (Modulator Screens)........ ... ............. OA2 
Regulators (Modulator Screens)................... ............ OB2 
Voltage Re gulator Tubes (Bucking Bias) .................... .... OA2 
Voltage Reference Tube s (L.V. and H.V. Regulators) ...... 5651 
D-C Amplifier (High Voltage Regulator).............. ......... 6SL7-GT 
High Voltage Regulators.... .. ............ ...... ............. 6AS7•G 
D-C Amplifier (Low Voltage Regulator) ......... ................. 6SL7•GT 
Low Voltage Regulators ................................................. ... 6AS7.GT 
150 V Re gulator ................. ... .. ........ .... .. .......................... OD3 
Monitor Amplifier ............................ ................................ 6AC7 
Monitor Amplifier (Output) ........ ... ......... ................... ..... .. 6AG7 
1st Clamp Pulse Output .......................... ...... .................. 6CL6 
Bucking Bias ............... ............. .. .... ..... .............. .............. 6BL7.GT 
2nd Clamp Pulse Output................. ..... 6CL6 

AURAL SECTION 
2 Reactance Tube Modulator ................................................ 6V6 

1 
2 
2 
l 
6 

t l 
+2 
t3 
t 2 
t4 

8.-4()07 

FM Master Oscillator ................................................... ..... 6V6 
1st Aural Multiplier ........ .... ...... ....... ............................ ..... 5763 
2nd Aural Multiplier ........................................................ 5763 
3rd Aural Multiplier ..... ................................... ..... ............. 5763 
Aural Output Amplifi e r........... .................... ................. 5763 
1st Mixer ....................... ..... .............................................. 6AS6 
2nd Mixer .. ........................................................ .. ..... ....... 6AS6 
Diffe re nce Frequency Amplifi e r ........ .......... .................. 6AQ5 
l st Difference Frequency Divider ................................. ..... 6AC7 
2nd Differe nce Frequency Divider ....................... .... ......... 6AC7 
3 rd Difference Frequency Divider............................ 6AC7 
Crystal O scillato r·Reference Frequency.... .............. 6J6 
1st Reference Frequency Divider ...................................... 6AC7 
2nd Reference Frequency Divider ............... ... .................. 6AC7 
3rd Refe rence Freque ncy Divider ...................................... 6AC7 
Cathode Followe r-Fre quency Detector ::> rive .................... 12AT7 
Aural Tri pier .............. .............. ....... ........ ....... .................. 7034 
1st Aural Amplifier................................................... .... 6076 
Aural Reflectometer ......................................... ...... 6AL5 

COMMON POWER SUPPLY, ETC. 
Voltage Regulator .................. ... ...... ........................... OD3 
Off. fre quency Interlock Control.. ...................... 2D21 
Low Voltage Rectifiers ............ ... ....................................... 866•A 
Modulated Rectifiers ....................... .......... ............ ..... 866-A 
Modulator Rectifier (Bias)..... ..... .. .... ......................... .. 5R4-GY 
High Voltage Rectifie rs....... .............. .. ......... ..... .......... ... 8008 
D·C Amplifi e r (Low Voltage Regulator)............ 6SL7•GT 
Voltage Reference Tubes (Low Voltage Regulato r) ........ 5651 
Series Re gulators (Low Voltage Rectifie r) ............ .......... 5651 
Regulators (Carrier•off Monitor) ...................................... OD3 
Amplifi ers (Car rier•off Monitor) .......................... ............ 58l 4•A 

Tube Complement for TT-2BH 
VISUAL SECTION 

Qty. 

l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
1 
l 
l 
1 
l 
2 
5 
l 

l 
2 
6 
l 
2 
2 
3 
2 
l 
2 
l 
2 
l 

Function Typ e 
Visual Crystal Oscillato r # 1.. .. . ....................... 6AK5 
Visual Crystal Oscillator # 2. ................ ... ... 6AK5 
Buffe r Amplifi e r ........... 5763 
l st Visual Multiplie r.. ...... . ........ ..... .... ........... 5763 
2nd Visual Multiplier...... .. 5763 
3rd Visual Multipl ier........ .. 5763 
Visual Output Amplifi er ... 5763 
1st Visual Amplifi e r.......... .. . 4·65A 
2nd Visual Amplifi e r............... . 4•250A 
Visual Modulate d Amplifie r...... 6076 
Vi sual Re fl e ctomete r .......... 6AL5 
1st Video Amplifier.......... .... . ............. .. .... 6AG7 
Inverte r .............. ......... .. .............. .. 6AG7 
Linearity Corrector .... .................. 6AG7 
2nd Video Amplifie r.............. 6AG7 
3rd Video Amplifi e r..... .......... 807 
Modulator ........................................ ..... .......... .. 6146 
l st Sync Amplifi er........................................ 6AG7 
2nd Sync Am p lifi er•Syn c Separator.... .... 6U8A 
Pul se Ge nerato r .. ...................... 6U8A 
Clippe r ........... ... ... .. 6SN7.GT 
1st Clamp Diode ....... 6AL5 
2nd Clamp Diod e ... ........... 6AL5 
Voltage Re fe re nce Tubes (D·C Coupling ).. 5651 
Bias Re gulator ................. ........... ......... ........ OB2 
Regulators (Modulator Screens) .. OA2 
Re gulators (Modulator Scree ns) ... .................. OB2 
Voltage Reference Tubes (Bucking Bias)...... ... OA2 
Voltage Refe re nce Tubes (L.V. and H.V. Re gulators). . 5651 
D·C Amplifier (High Voltage Regulator) ....... 6SL7•GT 
High Voltage Regulators...................... .. ... . ............ 6AS7•G 
D-C Amplifier (Low Voltage Regulator) .................. ......... .. 6SL7-GT 
Low Voltage Re gulators................ . ... 6AS7-GT 
150 V Regulator.......... ...... OD3 
Monitor Amplifi er ........ ........ 6AC7 
Monitor Amplifi e r (Output).................. . .................... 6AG7 
l st Clamp Pul se Outp ut.......... 6CL6 
Bucking Bia s .................................. ................. . .. 6BL7•GT 
2nd Clam p Pulse Outpu t......... 6Cl6 

AURAL SECTION 
2 Reactance Tube Modulator ......................................... ........ 6V6 
l FM Master Oscillator.......... ..... .... .................... 6V6 
l 1st Aural Multipl ier .......... ... ... ........... 5763 
1 2nd Aural Multiplier .................................................... .. ..... . 5763 
l 3rd Aural Multiplier..... ...... ........... .... ................ 5763 

2 
2 
1 
6 

t l 
t 2 
t3 
t 2 
t 4 

Aural Output Amplifi e r..... .............................. ... . 5763 
l st Mixer ................................... ...... .................. 6AS6 
2nd Mixe r ...... ........... .......... .............. ............. .. ................ 6AS6 
Diff e re nce Frequ e ncy Amplifi er....... 6AQ5 
1st Difference Frequency Divider.......... 6AC7 
2nd Difference Frequency Divider................. 6AC7 
3rd Diffe re nce Frequency Divider. ..... ... ........... ... ... 6AC7 
Crystal Oscillator-Refere nce Fre quency ............... . 6J6 
1st Reference Fre quency Divider.......... .......... 6AC7 
2nd Refere nce Fre quency Divider.......... ........... 6AC7 
3rd Refere nce Fre quency Divider.......... .......... . 6AC7 
Cathode Follower· Fre quency Detector Drive .................. . l 2AT7 
1st Aural Amplifi er ........................ 4·65A 
2nd Aural Amplifie r ........... .......... .......... ............................ 4• l000A 
Aural Drive r Re fl e ctomete r ..... .......... .. ............ .... ............. 6Al5 

COMMON POWER SUPPLY, ETC. 

Voltage Regul<1tor .. ................................................... .. ..... OD3 
Off-Frequency Inte rlock Control. ......... ... ......... . .............. 2D21 
Low Voltage Rectifi e rs..................... .............. 866-A 
Modulate d Re ctifiers 866•A 
Modulate d Re ctifi e r .......... .... ...... 5R4·GY 
High Voltage Rectifi e rs............... . ..... .. ... ........... 8008 
D·C Amplifi e r (Low Voltage Regulator)............ ......... . .. 6SL7.GT 
Voltage Refe re nce Tubes (Low Voltage Regulato r) ......... 5651 
Se ries Regul a tors (low Vo ltage Rectifi e r) .................. 5651 
Regulators (Carrie r•Off Monito r)...... ............................ OD3 
Amplifi ers (Carrie r.Off Moni to r)....... .... ..... 5814·A 

• 
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SPECIFICATIONS (Cont'd) 

Equipment Supplied Equipment Supplied 
TT-2BL TELEVISION TRANSMITTER (ES-19286) TT-2BH TELEVISION TRANSMITTER (ES-19287) 

Qty. Description Stock No. Qty. Description Stock No. 

l 

2 

2 

l 

2 

l 

2 

2 

2 

Control Unit ................ .. .. ·······•········· ·····-············ ...... Ml-27180-A Control Unit .. ·································-·········· ............ Ml-27180-A 

2-KW Unit -·-······················· ································•·········Ml-27181 2-KW Unit ······························ ·················· •······ ···· ·-·Ml-27191 

Set of Panels ............... ·······································•-•········Ml-27450 Set of Panels .................................. ... ······-···· ···········Ml-27 488 

Rectifier Panel .. .... .................... ................ .... ....... ... ...... Ml-27451 Rectifier Panel ...................................................... Ml-27458 

Transformer-Filter Assembly .............. .. ........................ Ml -27460 Transformer-Filter Assembly .... ................. ............ Ml-27460 

Transformer .................................... ..... .... . ...... . Ml-27479-A Transformer ........ ............................. ··· ······· ······-····Ml-27479-A 

Blower ............... ................ ................... .... . ...... Ml -27461 Blower .... .............. ..... ............... ...................... ...... Ml -27461 

Installation Material ....... .. ........... ........ .... . . .... .... ... Ml-27462 Installation Material .. .......... .... .. ........... ................. Ml-27193 

Wiring Material ···· ·········- ·········· ··· ··· ··········-· ..... Ml-27463 Wiring Material .......................... .. .......................... Ml-27194 

Reflectameters ............. . ...... ...... ............ ................ Ml-27464 Monitoring Diode .................................................... Ml-19051 -B 

Monitoring Diode ................... .. ... .............................. Ml-19051 -B 2 Harmonic Filter ...................................................... Ml -273172 

Harmonic Filter ........... ..................................... ........ .. Ml-273172 Vestigial Sideband Filter ..... ................ . ............ Ml- l 91 l 4-B2 
Vestigal Sideband Filter. . ... ES-272332 1 

2 

4.75 MC Low Pass Filter .. .. .... .... ... .. ........... ......... Ml -27132 
4.75 MC Low Pass Filter..... .... . ...... Ml -27132 Side Panels (End Shields) ........... ........................... .. Ml-30541 -G84 
Side Panels (End Shields).. ..... . ... Ml -3054 l-G84 Fjnish Touch-Up Kit ..................................... .... ...... Ml -7499-A 

Finish Touch-Up Kit ..................... ·-··· .Ml-7 499-A Miscellaneous Hardware Kit ....... ................... .......... Ml -7474 
Miscellaneous Hardware Kit ...................................... Ml-7474 

Set of Frequency Determining Parts ....... . ............ Ml -274822 

.Ml-274922 

2 Crystal Unit (Visual) ....... .... ..... ... ... ......... ................. Ml-274922 

Crystal Unit (Visual ) ............................. ......... .. . . 
Set of Operating Tubes ..... ... ...... .. . ·-···············-········· ES-27203 

Set of Operating Tubes ................................................ ES-27201 Line Corrector .......... ··· ········ ·······-•······················Ml-27478:l 

Transmission Line (* Sales order must specify size Nameplate ·-········· ························ ··········· •··-··· ....... Ml-28180-1 

and quantity for installation requirements) .... Ml-19112 / 19113-C 

Line Corrector ····················································-·······Ml-274783 

Nameplate •···········-··············································· ······Ml-28180-l 

Tool Kit -·-················· ········· ·· ··· ···· .... 

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

....... Ml-27088 

Tool Kit ........................ ... ......... ............ . ······•-···········Ml -27088 requirements) ······-···············-··•······················Ml -19112/ 19113-C 

Set of Installation Drawings ..................................... 8924946-501 2 

2 

Set of Installation Drawings ................................. 8958115-501 

Instruction Book •·-···-·····················-·····--······················ IB-36280 Instruction Book ............................... ........ ..... ......... IB-30257 

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

but less maste r monitor powe r supply ....... ............... ES-2727 4-1 

R-F load and Wattmeter ... ••·•-····-·-······-··-·····-······· ····· .Ml -19196-H 

Complete Set of Spare Tubes for TT-2BL.. .... . ............ . ES-27201 

FCC Spare Set of Tubes for TT-2BL.. .. ... . 

Complete Set of Spare Tubes for TT-2BH ... . 

.. ES-27202 

. ... ES-27203 

FCC Spare Set of Tubes for TT-2BH ........... . ...... ES-27204 

Input and Monitoring Equipment, Wi red / Unwired .... ... ES-19237-E/ G 

50 Cycle Conversion Kit............... ............ .. .......... . Ml -27485 

Line Regulator (single phase) ..... .. . ... . Ml-27472 

Line Regulato r Control Panel ... ...... ..... Ml-27471 

Rectifier Enclosure ..... ........... .. ............... . .. ........ .. ES-19285 

Low Voltage Regulator ........... ......... . ...... Ml -27469 

Carrier-Off Monitor .............. . .. ES-27235 

BW-5B Sideband Response Analyzer... .. ........... .ES-34010 

Plate Current Meter............... ... ..... ..... . ..... Ml -21200-Cl 

WM-71A Distortion and Noise Meter..... ......... . ... Ml-30071-A 

WA-28A Audio Oscillator ..... .............. .. .. ....... . ... Ml-30028-A 

Exciter Tuning Indicator .................. .. . . .. Ml-27487 

BW-4B VHF Visual Demodulator............. .. .. . ... Ml-34057 

TO-524-AD Oscilloscope ..... ................................. .. ......... . Ml-26500-A 

t Tubes for optional Low Voltage Regulator. 
I For operation at rated power and normal plate voltage. 
2 Order to suit customer1s assigned channel. 
3 Not supplied if Automatic Voltage Reg ulator Ml -27 471 / Ml -27472 

are ordered as accessory equipment. 
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6 KW VHF TV Transmitter 
TYPE TI-6AL 

FEATURES 

• Compact floor plan - new design cuts 
floor space required for transmitters 

• 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, noted 
for long life and reliability 

• Broadbanding tuning controls accessible 
without opening any doors 

• Power increase can be made with minimum 
change to existing equipment 

B.4012 

• Inter-carrier frequency control accurately 
maintains frequency separation between 
aural and visual 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 indiu 
eating lights g rouped for quick location of 
faulty circuits 

• 
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DESCRIPTION 

The new RCA Type TT-6AL VHF Television Transmitter is 

des igned 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. 

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 

utmost latitude in arrangement layout. Two typical types 

Rear view of PA unit showing visual and aural amplifiers, visual 

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. 

of installation 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 O degrees 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 transmitte r. Where re mote control 

is authorized for television transmitters, th e TT--6AL can, 

with the addition of suitable terminal equipme nt, be oper-

B.«>12 
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ated from a remote location over a single telephone line. 
All the necessary operating functions such as starting and 
stopping the transmitter, resetting overloads, switching in 
the spare crystal 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. 

The Type TT-6AL VHF Television Transmitter is designed to 
conform with all FCC, CCIR and EIA standards. It will pro
vide a nominal power output of 6 kilowatts (5.0 kw CCIR) 
peak visual power measured at the output of the sideband 
filter or filte_r_p_lexer and 3.15 KW aural power. It is de
signed to operate on any specified channel between chan
nel 2 and 6 (47 mc-88 me CCIR). 

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

VHF TRANSMITTERS 

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 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 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 exciter 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 trqnsmitter. 

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 th e doors. These 

include all the tun ing controls re9uired 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 th e le ft 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

ers for the rectifier tubes which pe rmit operation of th<! 

transmitte r in ambient te mperatures as low as O degrees C. 

8.4012 
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Heavy units such a s the plate transformers and large re
actors are mounted on a base plate on the floor. This 
makes them easily accessible for servicing. 

The versatility of the new transmitter cabinets is seen in 
floor plans No. l and No. 2. The latter shows an arrange
ment of the TT-6AL in which doors have been added to 
1·he rear of the control and r-f racks and a front wall added 
to the rectifier enclosure. Since this enclosu•e 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. 

00 0 z , 

Exciter Description 
The TT-6AL transmitter is driven by a common exciter con

taining both visual and aural chains. Accurate control of 
the separation of visual and aura ; 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 re lay, thus making this circuit adaptable 
for remote control. The crystals ope rate 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 control led by a 
pair of 6V6 reactance tubes which are part of the auto
matic-frequency control circuit used to maintain the 4.5 
me (5 .5 me CCIR) separation between carriers. An off-
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Typical Floor Plan # 1 for TT-6Al transmitter with rectifier enclosure attached . 
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frequency interlock prevents uncontrolled fre quency opera

tion by cutting 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 ex

citer being on the carrier frequency. 

The automatic frequency control of the aural master 

oscillator is accomplished 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 (458.333 kc CCIR). The 375 kc (458.333 

kc CCIR) signal mixes with the output of the 6J6 crystal 

controlled reference oscillator (1500 kc FCC or 1833.33 

kc CCIR) 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 -

z 
'i 
!'.! 

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. 

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 4-1 000A and a type 57 62 

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 
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screen voltage on the 4-1 000A 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 
5R4GY 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. 

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-

Block Diagram of the TT-6AL VHF Television Transmitter. 
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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

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 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 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 

Interior view of rectifier enclosure. Rectifiers are mounted on back 

wall of the enclosure in heating units which permit operation of the 

transmitter at lower ambient temperatures. 

Block Diagram showing combined aural and visual exciter for the TT-6AL Transmitter. 
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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. 

fhe 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. 

VHF TRANSMITTERS 

Aural Modulator 
Frequency modulation is accomplished in the TT-6AL 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 feed ing 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 , th e fre -

Block Diagram of the TT-6Al Modulator. 
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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 Ml -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 l 00% 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 Ml-19087 

monitoring unit can be supplied for the au ral 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 

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 

The new M-derived vestigial sideband filter, ES-27234, 
designed for the TT-6AL transmitter. 

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 th_e 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. Appropriate filters 

are available for CCIR Standards. 

Sideband Filter (FCC Standard) 
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. 

8.,4012 
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VHF TRANSMITTERS 

SPECIFICATIONS 
Performance 

Type of Emission: 
Visual _________ ___ _ 
Aural __________ ______ _ 

FCC Specs. 

A5 
F3 

frequency Range ·····-·-·- Ch. 2-6 
Rated Power Output: 

Visuall ----·-----········------------ 6 kw 
Aural 2 ·-----·-····· -·······-···· ··-· 3.15 kw 

Minimum Power Output: 
Visual 1 ····-·--····---·-·-·
Aural 2 ··· ······· ······-· 

R-f Output Impedance ·······-·· 
Input Impedance: 

2kw 
1 kw 

50 / 51.5 ohms 

Visual ··············-················- 75 ohms 
Aural ····-··-··············-········· 600 / 150 ohms 

Input Level: 
Visual -·-

Aural 

Amplitude vs. Frequency 
Response ------·--·---···---·· 

Upper sideband Repsonse :'1 

At Carrier plus 0.5 me __ ·-·· 
At Carrier plus 1.25 me .. 
At Carrier plus 2.0 me ..... . 
At Carrier plus 3.0 me·--·· 
At Carrier plus 3.58 me __ ._ 
At Carrier plus 4.18 me .. _. 
At Carrier plus 4.75 me._._ 
At Carrier plus 5.0 me ..... . 
At Carrier plus 5.75 me ... . 

Lower Sideband Response :4 

0 .7 volt peak-to•peak 
min. 

+ 10 ± 2 dbm 

Uniform ±1 db from 
50 to 15,000 eye. 

+ 1, - 1.5 db 
+ 1,-1.5db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ 1,-1.5db 
+ 1,-3.0db 
- 20 db max. 

At Carrier minus 0.5 me.. + 1, - 1.5 db 
At Carrier minus 1.25 me .. - 20 db max . 
At Carrier minus 3 .58 me .. - 42 db max. 

Variation in Frequency 
Response with Brightness5 

Carrier Frequency Stability6 

Visual ······-·-·······-·-····-········ 
Aural -·- ···-·-·-·--·----·-----·---·· 

Modulation Capability: 
Visual ........................... .... . 

Aural 

±l.5db 

±1 kc 
±500 cps7 

12.5 ± 2.5% 
(reference white) 
± 50 kc 

Audio frequency Distortion _ 1.5% max. 
50-100 eye . 

1.0% max. 
100-7500 eye. 

1.5% max. 
7500-15,000 eye. 

CC/R Specs. 

A5 
F3 

47-88 me 

5kw 
1.0 kw 

2kw 
1 kw 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

0.7 volt peak.to-peak 
min . (composite 
video) 
+ 16 ± 2 dbm for 
50 kc dev. Uniform 
± 1 db from 50 to 
50,000 eye. 

+ 1, - l.5db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 

+ 1, - 1.5 db 

+ 1, - 4.0 db 
- 20 db max. 

+ 1, - 1.5 db 
- 20 db max. 

± 1.5db 

± .0005% 
± .001% 

12.5 ± 2.5% 
(reference white) 
± 50 kc 

1.5% max. 
50-100 eye. 

1.0% max. 
100-7 500 eye. 

1.5% max. 
7500-15,000 eye. 

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 An;;,lyzer at transmitter mid-characteristic. 4.75 
me attenuation requires use of Ml-27132 LP filter in the video input 
circuit. 

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

:i Maximum variation with res!)ect 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. 

G Maximum variation for a period of 30 days without circuit adjustment. 
7 Maximum variation with respect to the standard 4.5 me separation 

between aural and visual c~rriers. 

B.4012 

FCC Specs. CC/R Specs. 

FM Noise, 
below ±25 kc Swing ........ 60 db 60 db 

AM Noise, r.m.s.: 

Visual ·······-··········· 45 db below 100% 45 db below 100 % 
mod. mod . (hum and 

thermal ) 

Aural ··-·······-·-·-- 50 db below carrier 50 db below carrier 

Amplitude Variation Over 
One Picture Frame _____ _ Less than 5% of the Less than 5 % of the 

peak of sync level peak of sync level 

Regulation of Output_·-·-·- 7% max. 
Burst vs. Subcarrier Phases ± 5 degrees max. 

Subcarrier Phase vs. 
BrightnessD -·-··-··-···-·-·-······· ± 7 degrees max . 

Subcarrier Amplitudes 

Linearity 
(Differential Gain ) I 0 

Envelope Delay vs. 
frequency11 ......... . 

Harmonic Attenuation, ratio 
of any single harmonic to 

± 10% max. 

1.5 db max. 

±.08 µ, sec. from 
0.2 to 2 .1 me 

± .04 µ,sec. at 
3.58 me 

±.08 µ,sec. at 
4 .18 me 

peak visual fundamental At least 60 db 

Electrical 
FCC Specs. 

Power Line Requirements : 
Transmitter : 

Line ........................... . 230 / 208 volts, 
3 phase, 50 / 60 eye. 

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

Rapid Line Variations.. ± 3% max. 

Power Consumption ______ See Curve 

Power Factor approx.) .. 90% 

Crystal Heaters : 
Line __________________________________ _ 

Power Consumption ..... . 

115 volts, single 
phase, 50 / 60 eye. 

28 watts 

7% max. 

1.5 db max . 

At least 60 db12 

CC/R Specs. 

230 / 208 volts, 
3 phase, 50 / 60 eye. 

± 5 % max. 

± 3 % max. 

90% 

115 volts, si ngle 
phase, 50 / 60 eye. 

28 watts 

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

D Maximum phase difference with respect to burst, measured after the 
VSBF, for any brightness level between 75% and 15% of th e 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. 

1 O Maximum variation in the am!)litude of a 3 .58 me 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 me signal when the brightness is at pedestal 
level. This is equivalent to 5% (peak-to-peak) modulation as in
dicated by a conventional diode demodulator connected after th e 
VSBF. 

1 1 Maximum de!)arture from standard curve. The tolerances vary linearly 
between 2.1 and 3.58 me and between 3.58 me and 4.18 me. To 
meet the specification a properly terminated phase correction net
work, ES-34034-B is required in the video input circu it of the trans
mitter . 

l2 Measured with harmonic filters in the visual and aural transmitter 
outputs . 

• 
35 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

VHF TRANSMITTERS • 

Tube Complement 
VISUAL SECTION 

Qty. Function Type 

l Visual Crystal Oscillator # L .......... ......... 6AK5 
l Visual Crystal Oscillator # 2 ................... ... ....................... 6AK5 

l Buffer Amplifi er ..... ..................... ... ........................... 5763 
l 1st Visual Multiplier .... ....... ........ ............................... .. ....... 5763 
l 2nd Visual Multiplier ............. ............................ ........ ......... 5763 
l 3rd Visual Multiplier ..... .... ............... ... ................................ . 5763 
l Visual Output Amplifier........ ................... 5763 
l 1st Visual Amplifier....... 4•65A 
l 2nd Visual Amplifier........ ...... .......... 4•250A 
l Visual Modulated Amplifier ............... ... ... 6076 

Visual Driver Reflectameter ... 6AL5 
Visual PA (Left)..... .............. 5762 
Visual PA (Right) ........... ............. 5762 
Visual PA Forward Power Detector .................................... 6AL5 
Visual PA Reflected Power Detector ........ .. ..................... . 6AL5 
Reflectomeler Thyratron .. . ....... ...................... ... ........ . 2D2 l 
1st Video Amplifier ..... .... ................... 6AG7 
Inverter ......................... ...... ........ 6AG7 
Linearity Corrector ......... . . ........ . 6AG7 

l 2nd Video Amplifier.... . .................. 6AG7 
2 3rd Video Amplifier......... . ..... . 807 
5 Modulator ... ............. ..... . ......... 6146 
l 1st Sync Amplifier............... ..... ............... . ............ 6AG7 
l 2nd Sync Amplifier•Sync Separator ... . .... 6U8A 
l Pulse Generator ............... . ........ 6U8A 
l Clipper ........ . ......... 6SN7.GT 
l l st Clamp Diode.. .. ... .... .............. . 6AL5 
l 2nd Clamp Diode ...... 6AL5 
6 Voltage Reference Tubes (D·C Coupling)... 5651 
1 Bias Regulator .............. ........ ................. . ... OB2 
2 Regulators (Modulator Screens).. .............. . .... .... OA2 
2 Regulators (Modulator Screens) ....................... OB2 
3 Voltage Reference Tubes (Bucking Bias)... . ........ OA2 
2 Voltage Reference Tubes (L.V. and H.V. Regulators) ...... . 5651 
1 D·C Amplifier (High Voltage Regulator).............. ... 6SL7.GT 

2 High Voltage Regulators......................... 6AS7.G 
1 D·C Amplifier (Low Voltage Regulator) 6SL7.GT 

2 Low Voltage Regulators............................ 6AS7.GT 
l 150 V Regulator.... ............. ........ .. OD3 
l Monitor Amplifier .. ...... ............. ............... . . ......... 6AC7 
l Monitor Amplifier (Output)..... .................. 6AG7 
l 1st Clamp Pulse Output.. ... 6CL6 
l Bucking Bias .............. . .... 6BL7•GT 
l 2nd Clamp Pulse Output.. .................. 6CL6 

AURAL SECTION 
2 Reactance Tube Modulator... ................... ............ ....... 6V6 
l FM Master Oscillator............. ..... ......... ..... ........... ..... 6V6 
l 1st Aural Multiplier .......................................................... 5763 
l 2nd Aural Multiplier ..................... ..................... ................. 5763 
l 3rd Aural Multiplier...................... ..................... .......... 5763 

Aural Output Amplifier ..... ......................................... 5763 
l st Mixer ........................... . ......................................... 6AS6 
2nd Mixer ............................ .......................... .............. . .. 6AS6 
Difference Frequency Amplifier................... . ........ 6AQ5 
l st Difference Frequency Divider........ ......... ..... . .... .. 6AC7 
2nd Difference Frequency Divider......... . ...... 6AC7 
3rd Difference Frequency Divider....... . .... 6AC7 
Crystal Oscillator· Reference Frequency ................... . .. 6J6 
1st Reference Frequency Divider.......... .. . ..... 6AC7 
2nd Reference Frequency Divider..... .. 6AC7 
3rd Reference Frequency Divider.......... ..................... 6AC7 
Cathode Follower•Freq uency De tector Driver.... ...... 12AT7 
1st Aural Amplifier .......... ........................ ...... ...................... 4•65A 
2nd Aural Amplifier ............... .. .................................... ...... . 4•1000A 
Aural PA Reflectometer .................................................. .... 6AL5 
Aural PA .......... .............. ............ ................................. 5762 

COMMON POWER SUPPLY, ETC. 
l Voltage Regulator ........................................ ......... ....... OD3 
l Off. frequency Interlock Control.. 2D21 
l Bias Rectifier .......................... ..................... .. ................... .. 5R4GY 
2 Voltage Regulators (PA Bias Supply) .. .. ..... ....................... OD3 
l Voltage Regulator (PA Bias Supply) ........... ............... ....... OA3 
l D·C Amplifier (PA Bias Supply) .................................. ...... 6SH7 
2 Bias Regulators (PA Bias Supply) .................................... 6AS7.G 
2 Low Voltage Rectifiers ...... ...... ............................................ 866·A 
2 Modulator Rectifiers .................... .. .................................. 866.A 
l Modulator Rectifier (Bias) .. .................. ............. ................. 5R4GY 
6 High Voltage Rectifiers .... ............ ................................. ....... 673 

3 

Qty. Function Type 

t l D·C Amplifier (Low Voltage Regulator) ............................ 6SL7•GT 
t 2 Volta1ie Reference Tubes (Low Voltage Regulator) ............ 5651 

t 3 Se ries Regulators (Low Voltage Regulator) .................... 5651 
t 2 Regulators (Carrier•Off Monitor) ........................................ OD3 
t4 Amplifiers (Carrier•Off Monitor) ....................... .. ...... ..... . 5814·A 

Mechanical Specifications 
Dimensions: 

Overall Length (front line cabinets only) .116" (294.6 cm ) 
Overal l Height (front lin e cabinets only) .... 84" (213.4 cm) 
Depth (front line cabinets only)....... . ..................... 20" (50.8 cm) 
Overall Depth ............................................................... 7811/i/' (200 cm) 

Weight (approx .) ..... . ........................... .4300 lbs. (1950.5 kg .) 
Finish .......... ...... .Two•lone umbe r gray, polished stainless steel trim 

Maximum Altitude 1...... . ............. . .... ................... .............. .7500 ft . 
Ambient Temperalure ... .... ... ...... ..... ........................ .45 ° C. max., 0 ° C. min. 

Equipment Supplied 
TT•6AL TELEVISION TRANSMITTER (ES. J9281 ) 

Qty. Description Stock No . 

l Control Unit . ................................... . .......... Ml •27180·A 
1 2•KW Driver (Ch. 2•6) ................................................. Ml.27181 
l 6•KW Power Amplifier Unit (Ch. 2•6) .......................... Ml .27182 
1 Set of Panels ............................ ............. ........................ Ml.27450 
l Rectifier Panel .... .......... .......... .. ................................... Ml .27451 
l Resistor Panel .............. ........................................ ....... Ml .27 452 
l Transformer- Filter Assembly ...... .... ............................ Ml .27465 
3 Transformers ............ .... ......................................... ....... Ml .27477 
l Blower .. .... .......................... .. ............... ......................... Ml .27466 
l Installation Material ........... ...................... ............. .. .... Ml .27467 
l Wiring Material ................... ...... ......... ........ .... ............ Ml .27468 
2 Refleclomelers ............... ...... ............... .......................... Ml •27464 
l Monitoring Unit ... ......................... ............ ............. ...... . Ml• 19087 
1 Monitoring Diode ...................... ........................... ...... . Ml. J905l•B 
2 Harmonic Filter ........................................... ......... ... ..... Ml .273172 
1 Vestigial Sideband Filter .............................................. ES.272342 

l 4.75 MC Law Pass Filter .... ............... ..... ...................... Ml •27132 
2 Side Pane ls (End Shields) ............... ................ ............. MI.J054J.G84 
l Finish Touch. Up Kit ..... .. .......... ................................... Ml•7499.A 
l Miscellaneous Hardware Kit ................... ......... ........ .... Ml .7474 
l Set of Frequency Determining Parts for Driver .......... Ml.27482~ 
l Set of Frequency Determining Paris for Amplifier ..... . Ml .274832 
2 Crystal Unit (Visual) ...................... .............................. Ml •274922 

l Set of Operating Tubes .................... ............................ ES•27205 
5 Transmiss ion Line Coupling (90 ° Miter Elbow) ....... Ml . J 91 J 2. J SNF 

12 Transmission Line (Ungassed , Straight) .................... MI. J 9112·8 
l Nameplate .................. ........ ..................... ....... ........... Ml •28180•l 
l Lin e Corrector ................................ .... ....... ................. Ml•27 478~ 
l Low Voltage Regulator ..................................... .......... Ml .27469 
l Tool Kit ...................... ................. ................. ........ .. ...... Ml •27088 
2 Set of Installation Drawings ......................... ............... 8924927•501 
2 Installation Instructions ................................................ IB.30266• l 
2 Instruction Book ............ ..... ........ .......................... ....... I B.36279 
* Transmissin Line (*Sales order must specify quantity 

for installation requiremenls) .................................... Ml • l 91 l 3·B 

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

but less master monitor power supply ............... ........... Ml.27274• 1 
R·F Load and Wattmeter ........................................................ Ml .27396 
Complete Set of Spare Tubes .... ............ ........... ........ ........... ES.27205 
FCC Spare Set af Tubes ......... ........................ ............... ... ..... ES•27206 
Input and Monitoring Equipment, Wired / Unwired ........... ES· 19237.G/ E 
50 Cycle Conversion Kit ..................... ........ ........................... Ml•27486 
Line Regulator (3 phase )......................... . .............. Ml .27473.A 
Line Regulator Control Panel.. . ... .... ........... .Ml.27471 
Rectifier Enclosure .................... .............. .......... ... ... .............. ES. J 9279 

Carrier.Off Monitor ...... ............... ............... .......... .. . .. ES.27235 
BW•5B Sideband Response Analyzer ................... .. ES·34010•B 
Plate Current Meter............... .... ...... . ................ Ml•21200.Cl 
WM•71A Distortion and Noise Meter ........... ..................... ... MI.J0071•A 

TO.524•AD Oscilloscope ....... ........................... . ... M1 ·26500•A 
WA.28A Audio Oscillator........ . ......... .... MI.J0028•A 
Exciter Tuning Indicator... .... . ... Ml•27 487 
BW.4B VHF Visual Demodulator ................ MJ.34057 
Exciter Modification Kit (CCIR).... ........ ....... . . .... Ml .34405 

t Tubes for optional Low Voltage Regulator and Carrier.Off Monitor 

Equipment. 
1 For operation al rated power and normal plate voltage . 
2 Order to suit customer's assigned channel. 
3 Not supplied if Line Regulator, Ml •27473•A is ordered. 
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VHF TRANSMITTERS 

5 KW VHF TV Transmitter 
TYPE n-SBH 

FEATURES 

• Solid state rectifiers 

• Simplified tuning- only one broadband 

R-F stage 

• Inclined and illuminated meters offer 

excellent visibility 

• Built-in remote control features including 

motor driven controls and remote meter

ing circuits 

• Minimum space requirement (40 sq. ft.) 

without sacrificing maintenance or operat

ing convenience 

• Complete overload protection 

DESCRIPTION 

The RCA Type TT-5BH for the first time in television trans

mitter design uses solid state rectifiers throughout. The 

new TT-5BH in combination with a modern antenna, 

achieves effective radiated powers of 5 to approximately 

90 kilowatts on any channel from 7 through 13 (or 17 4 

mc-216 me on CCIR standards) while confo rming to all 

FCC, CCIR and EIA standards. It provides a nominal power 

output of 5 kilowatts (4.5 kw CCIR) peak visual power as 

measured at the output of the sideband filter or filter

plexer and 2.75 kw aural power. 

The design of the TT-5BH is simple and straightforward. 

Tuning is simple, and only one broadband stage is used . 

All other r-f stages are operated as Class " C" amplifiers. 

This efficiency, together with use of silicon rectifiers, offers 

considerable reduction in power requirements, thus effec

ting a lower operating cost. Space has been conserved to 

the utmost without sacrificing maintenance or operating 

8.4014 

convenience. The entire transmitter requires less than 40 

square feet of floor space. 

TT-5BH 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 

crysta l 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 a transmitter console. 

The transmitter is housed in a compact cabinet having 

only one access door. The cabinet can be broken down 

for shipping into racks and panels of varying size for easy 

handling. All r-f circuits and control circuits are located 
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at the front of the enclosure. The rectifier tubes are 
mounted on the rear wall and the heavy power com
ponents 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. 
Overload indicating lights for all the circuits of the trans
mitter 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 
aural and visual r-f power stages, the exciter and modu
lator units. The modulator and exciter units are located 
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-5BH 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 en
closure. 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 contactor, 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 open
ing 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-5BH 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 e ither one of the two crystal controlled 
6AK5 oscillator circuits as a primary source of frequency 

Photo of the rectifier panel showing completely siliconized power 
supplies. At the lowe r right are the silicon diodes that make up the 
4800-volt rectifier thus eliminating all mercury-vapor rectifiers. 

control. Oscillators may be switched by means of a relay, 
thus making this circuit adaptable for remote control. The 
crystals operate at one-thirty-sixth the visual carrier fre 
quency and one-twelfth of the output frequency of the ex
citer. 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 me (5.5 me CCIR) separation 
between carriers . An off-frequency interlock prevents un
controlled frequency operation by cutting off plate voltage 
to the stages that follower the exciter. The aural master 
oscillator operates at one-thirty-sixth of the carrier fre
quency with the output of the exciter being one-third the 
carrier frequency. 

B.M>U 
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Block diagram showing combined aural and visual exciter for the TT-SBH. 

The automatic frequency control of the aural master oscil
lator is accomplished by feeding a small amount of energy 
from the aural and visual triplers 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 fre
quency between the aural and visual carriers or 375 kc 
(458.333 kc CCIR). The 375 kc (458.333 kc CCIR) signal 
mixes with the output of the 6J6 crystal controlled refer
ence oscillator (1500 kc or 1833.33 kc CCIR) in the second 
6AS6 mixer stage. The sum frequency is fed through a 
chain of three dividers with a total division of l 00 to the 
frequency detector stage. This amount of division is nec
essary to reduce the swing at the frequency detector so 
that the carrier will not drop out under any modulation 
conditions of the aural transmitter. The 6J6 reference oscil
lator 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 reference frequency chains are fed into 
the frequency detector. The frequency detector is essen
tially a balanced modula,tor 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 re
actance 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 multipliers and ampli
fiers. In the visual chain a 7034 tube operates as a tripler 
driving a 4CX300A amplifier which in turn drives a type 
4CX5000A grid modulated power amplifier. The aural 
chain consists of a type 4CX300A tripler driving a type 
4CX5000A class "C" power amplifier. Excitation control 
for the visual modulated amplifier is accomplished by 
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varying the screen voltage on the 4CX300A amplifier 
stage. Power output of the aural transmitter is adjusted 
by varying the screen voltage on the 4CX5000A stage. 
Both these controls are operated by motors and therefore 
can be adjusted from a remote position. 

Visual Modulator 
The 4CX5000A visual modulated amplifier is grid modu
lated by the video modulator. A modulator output signal 
of approximately 300 volts peak-to-peak is required for 
full modulation of the visual transmitter. The modulator 
amplifies a standard l volt video signal to the required 
level. A linearity correction circuit is included, as well as 
motor-driven operating controls for use when remote con
trol is incorporated. 

The first amplifier stage in the video modulator is a con
ventional shunt-series peaked video amplifier. This is fol 
lowed by an inverter stage and a linearity corrector stage, 
each of which has a gain of approximately unity. The 
linearity corrector is designed to predistort the signal to 
compensate for the non-linearity which always occurs in 
a grid modulated stage. Linearity correction is accom
plished by the use of four biased diodes connected in the 
linearity corrector cathode circuit. The bias voltage on 
each diode is separately adjustable. Any one of the diodes 
can be made to start conducting at any brightness level. 
The grid of the linearity corrector is clamped in order t'.> 

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 am
plifier using a 6CL6 tube and then by a third video ampli
fier consisting of two 5933 tubes. The grids of the third 
video amplifier are also clamped and from this point on 
the circuit is d-c couple:!. The output (modulator) stage is 
a shunt regulated cathode follower. It consists "of three 
6146 tubes connected in a circuit very similar to a con
ventional cathode follower, except that the cathode resistor 
is replaced by four 6146 tubes operating in parallel. The 
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grids of these four tubes are fed with a signal from the 

plate load of the three cathode follower tubes. This makes 

the cir.cuit essentially a feedback amplifier of high effi 

ciency capable of delivering modulation at a high level 

to a large capacitive load. 

A carefully designed clamp circuit assures reliable clamp

ing even with greatly degraded input signal. Back porch 

clamping is employed. 

Two power supplies are used . One supplies 250 volts to 

the low level stages while the other supplies 575 volts to 

the third video and modulator stages. The use of a nega

tive 575 volt supply makes the use of a bucking bias 

supply unnecessary. 

The outputs of both supplies are electronically regulated 

by regulators mounted on the modulator chassis. This 

greatly reduces the possibility of unwanted video reso

nances in power supply leads. The modulator rectifiers are 

located on the rear wall of the transmitter enclosure. 

A monitor amplifier is provided for monitoring the modu

lator output signal. Numerous test jacks are also provide d 

to simplify trouble-shooting and modulator alignment. 

Aural Modulator 
Frequency modulation is accomplished in the TT-5BH 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 

determin ing 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 

Photo showing the rear of the r-f circuitry-visual left and aural right
with the excellently shielded lower-level stages. Note that each stage 
occupies its own compartment. This compartment technique eliminates 
parasitic and other possible interactions between stages. 

the oscillator plate tank circuit. R-F energy from the 

oscillator 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, 

Block diagram of the TT-SBH Modulato r. 
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VHF TRANSMITTERS 

Block diagram of the TT-SBH VHF Television Transmitter. 

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 frequency of 
the oscillator is varied at an audio rate to furnish the re• 
quired 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. 

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 five power supplies. An exciter supply is 
built into the common exciter unit using stacked ge rmanium 
diodes. The other four supplies, all using silicon diodes, 
are located on the rectifier panel at the rear of the en · 
closure . An 800-volt supply furnishes all screen voltages a s 
well a s the 7034 plate voltage. The high -voltage supply 
has a 4800-volt output for the 4CX5000A plates and a 
2400-volt output for the 4CX300A plates. All voltages for 
the visual modulator are furnished by the remaining two 
supplies. One has an output of + 350 volts, and the othe r 
has several outputs, all negative with respect to ground, 
which supply the high -level video stages as well as bias 
for the modulator and 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. All rectifiers 
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and r-f stages following the exciter are protected by in
stantaneous overload relays 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 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
matic filament line voltage regulators and automatic regu
lators capable of handling the complete transmitter are 
available as optional items. In localities troubled with ex
cessive instantaneous line voltage fluctuation, an elec
tronically controlled regulator for the low voltage supply 
is available as optional equipment. 

Special Protective Circuits 
The TT-5BH 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 reflecto
meter 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 th€: 
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 tr ip 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-5BH 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 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 for FCC standards. This filter attenuates all video 

frequencies above 4.75 megacycles 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 introduced as a result of the sharp cut-off. Appro

priate filters are available for CCIR standards. 

A vestigial sideband filter is available 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 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. 

Typical floor plan for the TT-SBH Transmitter. 
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SPECIFICATIONS 
Performance Specifications 

FCC Specs. 
Type of Emission: 

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

Frequency Range ...... . 

Roted Power Output: 
Visual 
Aural ..................... . 

Minimum Power Output: 
Visual 
Aural .......................... . 

R.F. Output Impedance. 

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

Input Level: 
Visual ............ ................ . 

Aural . 

Amplitude vs. Frequency 
Response, Aural ..... . 

Upper Sideband Response:'1 

At Carrier plus 0.5 me ... . 
At Carrier plus 1.25 me ... . 
At Carrier plus 2.0 me .. ... . 
At Carrier plus 3.0 me .... . . 
At Carrier plus 3.58 me .. . 
At Carrier plus 4. 18 me ... . 
At Carrier plus 4.75 me .. . 
At Carrier plus 5.0 me .... . 
At Carrier plus 5.75 me .. . 

Lower Sideband Response: 4 

At Carrier minus 0.5 me ... 
At Carrier minus 1.25 me .. 
At Carrier minus 3.58 me .. 

Variation in Frequency 
Response with BrightnessG 

Carrier Frequency Stobility,6 
Visual ..... . 
Aural ......................... . 

Modulation Capability: 
Visual .. 

Aural 

A5 
F3 

Ch. 7-13 

5 kw 1 

2.75 kw2 

2 kw1 

l kw2 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

0 .7 volt peak-to•peak 
min . 

+ 10 ± 2 dbm 

Uniform + l db 
from 50 to 15,000 
eye. 

+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ l, - 1.5 db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ 1, - 3.0db 
- 20 db max . 

+ 1, - 1.5 db 
- 20 db max. 
- 42 db max. 

±1.5 db 

± 1 kc 
± 500 cyc.7 

12.5 ± 2.5% 
(reference white) 
±50 kc 

FCC Specs. 
Audio Frequency Distortion ____ 1.5% max. 

50-100 eye . 
1.0% max. 

l 00-7500 eye. 
1.5% max. 

7500-15,000 eye. 

CC/R Specs. 

A5 
F3 

174-216 me 

4.5 kw 1 

0.9 kw~ 

2 kwl 
0.9 kw~ 

50 / 51.5 ohms 

75 ohms 
500 / 150 ohms 

0.7 volt peak-to-peak 
min. (composite 
video) 
+ 16 ± 2 dbm for 
50 kc dev. Uniform 
± 1 db from 50 to 
15,000 eye. 

+ 1, - 1.5 db 
+ 1, - l.5db 
+ 1, - l.5db 
+ 1, - l.5db 

+ 1, - l.5db 

+ l, - 4 .0 db 
- 20 max. 

+ 1, - 1.5 db 
- 20 db max. 

± 1.5 db 

±.0005% 
± .001% 

12.5 ± 2.5% 
(reference white) 
±50 kc 

CCIR Specs. 
1.5% max. 

50-100 eye. 
1.0% max. 

l 00-7500 eye . 
1.5% max. 

7500-15,000 eye . 

1 Measured at the output of the sideband filter or filterplexer . 
~ 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 
me attenuation requires use of Ml-27132 LP filter in the video input 
circuit. 

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

U 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 !Jeriod of 30 days without circuit adjustment. 
7 Maximum variation with respect to the standard 4.5 me separation 

between aural and visual carrier. 
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FM Noise, 
below ± 25 kc Swing. 

FM Noise, 
below ± 50 kc Swing ... 

AM Noise, r.m.s. 
(Hum and Thermal ): 

Visual ........................ . 

Aural 

Amplitude Variation Over 
One Picture Frame: 

FCC Specs . 

60 db 

45 db below 
100% mod. 
50 db below carrier 

CCIR Specs. 

60 db 

45 db below 
100% mod. 
50 db below carrier 

Visual .... Less than 5% of the Less than 5% of the 
peak of sync level peak of sync level 

Regulation of Output 

Burst vs. Subcarrier Phases 

Subcarrier Phase vs. 
Brightnessn ... 

Subcarrier Amplitude8 . 

Linearity 
(Differential Gain) 10 

Envelope Delay 
vs. Frequencyl 1 

Harmonic Attenuation, rat lo 
of any single harmonic to 
peak visual fundamental: 

Visual 
Aural 

7% max. 

± 5 degrees max. 

± 7 degrees max . 

± 10% max. 

1.5 db max . 

± .08 µ sec. from 
0.2 to 2.1 me 

± 0.4 µ sec. at 
3.58 me 

± .08 µsec. at 
4.18 me 

At least 60 db 7 
At least 60 db 7 

Electrical Specifications 
FCC Specs . 

Power Line Requirements: 
Transmitter : 

Line ........ . 230 / 208 volts, 

Slow Line 
3 phase, 50 / 60 eye 

Variations .... ± 5% max. 
Rapid Line Yariat:o:is ____ ± 3% max. 
Regulation 
Power Consumption 

3% max. 
19 kw (black pix ) 
16.6 kw 
{overage pix) 

Power Factor {approx.) 90% 

Crystal Heaters: 
Line _ 

Power Consumption 

115 volts, l phase, 
50 / 60 eye. 
28 watts 

7% max. 

1.5 db max . 

At least 60 db1 2 
At least 60 db12 

CCIR Specs. 

230 / 208 volts, 
3 phase, 50 / 60 eye 
± 5% max. 
± 3% max. 

15.5 kw (black pix) 
13.2 kw 
{overage pix) 
90% 

115 volts, l phase, 
50 / 60 eye. 
28 watts 

S Maximum deoarture from the theoretical when reproducing saturated 
primary colo~s and their complements at 75% amplitude. 

n Maximum ohase difference with resoect to burst, measured after the 
VSBF, for ·any brightness level bet,;,een 75% and 15% of the sync 
peak using l 0% (peak-to-peak) modulation. This is equivalent to 5% 
(peak-to-peak ) modulation as indicated by a conventional diode de
modulator. In addition, the total differential phase between any two 
levels shall not exceed l O 

O
• 

1 O Maximum variation in the amolitude of a 3.58 me sine wave modu
lating signal as the brightness ·level is varied between 75% and 15% 
of sync peak. The gain shall be adjusted for l 0% (peak-to-peak) 
modulation of the 3.58 me signal when the brightness is at pedestal 
level. This is equivalent to 5% (oeak-to-oeak) modulation as indicated 
by a conventio.nol diode demod.ulotor c·onnected after the VSBF. 

l l Maximum deoarture from standard curve. The tolerances vary linearly 
between 2. l · and 3.58 me and between 3.58 and 4.18 me. To meet 
the specification a properly terminated phase correction network, 
ES- 34034-B is required in the video input circuit of the transmitter. 

1 :! Measured w ith harmonic filters in the visual and aural transmitter 

outputs . 
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TT-SBH Tube Complement 
EXCITER 

S P E C I F I C A T I O N S (Continued) 

Mechanical Specifications 

Qty. 

l 

2 

l 

2 

2 

Function 

Visual Crystal Osci llator #1 ................................ . 

Visual Crystal Oscillato r # 2 ................................. . 

Buffer Amplifi er .............. .... ........................ .......... . 

l st Visual Multiplier ... .... ..... .............................. . 

2nd Visual Multiplier .. ................................ ........ ... . 

Type 

. .... 6AK5 

....... 6AK5 

. ...... 5763 

. ... .... 5763 

. .. 5763 

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

Visual O utput Amplifi er .. ......... ......... . . ...... 5763 

Reactance Tube Modulator ...... .... .. .. . . ..... .. ............ ................. 6V6 

FM Moster Oscillator ................................ ...... .................. ............ 6V6 

l st Aural Multiplier ........... ..... .... ... ..... ...... ................ . . ..... 5763 

2nd Aural Multiplier........................ .......... . ...... 5763 

3rd Aural Multiplier ................... ... ................. ..... ....... ... .. ...... ...... 5763 

Aural Output Amplifier ........................ ........ ... ........................ .... 5763 

l st Mixer ........................................ ................... ............ .. ......... . 6AS6 

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

Difference Frequency Am plifier.. ... ......................... .. . .. ... 6AQ5 

l st Difference Frequency Divider ... ..... . . 

2nd Difference Frequency Divider. ............ ........ . . 

3rd Differe nce Frequency Divider ............. . 

Crystal Oscillator•Reference Frequency ................ . 

. ...... 6AC7 

. .... 6AC7 

. ..... 6AC7 

········6J6 
l st Reference Freq uency Divide r ..... .... ........... ............................ 6AC7 

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

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

Cathode Follower•Frequency Detector Drive...... . l 2AT7 

Off. f reque ncy Detector ...... ................ . .. 6AS6 

Off.frequency Interlock Co ntro l.. ...... 2D21 

Voltage Regulator ........... .................. ..... .... .... .... ............. .......... OD3 

MODULATOR 

l st Video Amplifier and Inverter .......................... ....... . ......... 6CX8 

Linearity Corrector ... ..... ....... ........... ............... ......... . .......... 6CL6 

2nd Video Amplifier........................ ............. ............ . .... 6CL6 

3rd Video Amplifi er ........ .... ........... .... ............................... ..... .... 5933 

7 Modulator ....... .... ....... ......... ........ .............. ..................... ..... ....... 6146 

l Modulator Monitor ................ ....... .... ........ .. ........... ................... 6CL6 

Sync Cathode Follower and Amplifier ..... ...................... ........... 6CX8 

Sync Separator ................. ....... .. ........... ..... .... ........................... 6EA8 

Pulse Former and Clipper.............................................. . ... 6EA8 

Phase Splitter # 1.................... ... ... ........ ............ ....... . .. 6CL6 

Phase Splitter # 2.................. ... ...... ......... ............... ........ . ... ... 6CL6 

Clamp Diode # 1 ........ .... .... ................. ....................................... 6AL5 

Clamp Diode #2 ... ....... ...................... ... ............. ...... .. ............ ..... 6AL5 

Voltage Regulator .. .... ......... .................................... . ..... . OA2 

10 Voltage Regulators (Modulator Screens) .. . ..... 082 

..... OC3 2 Voltage Regulators 

2 Voltage Regulators ................................................................... OD3 

2 Voltage Reference .. .............................. . . .. ... ....... 5651 

2 Low Voltage Regulators ........................ . . ..... 6AS7•GA 

2 High Vohage Regulators .. ... .... . . ....... 6336.A 

2 DC Amplifie rs ........................ 6SL7•GT 

R· F UNIT 

Visual Tripler ..................... ................... .... ············· ········· ···········7034 

l st Visual Amplifier ................. ................ ............ ............... .4CX300A 

Visual Modulated Amplifi er .......................... .......... .......... 4CX5000A 

Aural Triple, ...... ........................................... ....... .............. .4CX300A 

1st Aural Amplifier .... ................................... ..... ............... .4CX5000A 

2 Reflectometer Detectors .. ............................................................ 6AL5 

Dimensions: 
Overall Length (front line cabinets only)... . .. .72" (182.9 cm) 
Overall Heig ht (front line cabine ts only ) ........ 84" (213.4 cm) 
Depth (front line cab 'nets only).... . .............................. 20" (50.8 cm) 
Ove ra ll De pt h.. . . .7811/,/' (200 cm) 

Weight. . ........................... 5000 lbs. (2268 kg .) 

Finish ............................ Two•ton e umbe r gray, poli shed stainless steel trim 

Maximum Altitude1 ............................ ..... ........ .. .. ........ ..... ... ........ ..... 7500 ft . 

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

Equipment Supplied 
n .5BH TELEVISION TRANSMITTER (ES·34258) 

Qty. 

1 
1 
1 
1 
1 
l 
1 

Description Stock No. 

Control Unit ....... ........ ........................................ M1•27180•A 
R. f and Modulator Unit ........................................ M1·34460 
Set of Pan els ...................... .................................. M1 ·34472 
Rectifier Panel ..... ............................................... Ml .34461 
Transform er. filt e r Asse mbly .. ............... .... ... ...... .. Ml •34462 
Transform er .............. ............. M1 •27636•C 
Blower ......... ... ................................ ............... ....... Ml.34463 
Blower Enclosure and Filter Panel.. ............ .... .. Ml.34464 
Installation Material ....................... ............ ...... ... Ml.34465 
W iring Material ................................................. . Ml.34466 
Monitoring Diode ..... .............................. ............. Ml •l905l •B 
Harmonic Filte r ........... ....................... ........... ....... Ml.273172 

Vestigia l Sideband Filte r ........... ..... .................... Ml•19114•B2 

4.75 MC Low Pass Filte r .......... .......................... M1•27132 

1 
1 
1 
1 
2 
1 
1 
2 
1 
1 
2 

Side Panels (End Shie lds) ............................. ....... M1·3054 l •G84 
Finish Touch•Up Kit ............................ ....... .......... . Ml•7499.A 
Miscellaneous Hardware Kit ................................ M1•7 47 4 
Crystal Unit (Visual) ................... ............... .......... M1 •27 492 2 

Set of Operating Tubes................ . ...... ES.34259 
Line Corrector ............................... .................... ... Ml .27 478~ 
Nameplate ............ ..... .......... ............................... M1·28180• l 
Tool Kit ............... ....... .......... ... ... ... ......... ... ...... ..... M1•27088 

* Transmission Lin e (* Sales order must 
specify type and quantity for in stallation 
require me nts) ................................................ .... Ml .19112 / 19313 

1 Set of Installation Drawings ........... 8528129.501 / 1B·30295 
2 Instruction Book ........................... ........................ .JB.30296 

Optional or Accessory Equipment 
TTC.5A Control Console Equipme nt, with maste r monitor 

but less master monitor power supply ........................ .... ES•27274• l 

R·F Load and Wattme ter ............ ...................................... ...... Ml.27396 

Complete Set of Spare Tubes .............................. .. .................. ES·34259 

FCC Spare Set of Tubes ........... ......... ....... ................ ...... ........ ES.34260 

Input and Monitoring Equipm ent .. . ... ES• 19237 •E 

50 Cycle Conve rsion Kit .............................. ....... . . .......... M1 ·34467 

Lin e Corrector (fo r ma a ua! cont:·ol ) .. -· ..... Ml .27478 

Lin e Regu lator (sing le phase) ............................. .................. . Ml .27472 

Line Regulator Control Pane l.. ................................................ Ml.27471 

Rectifi e r Enclosure ........ ................ ............................................ ES.19285 

Low Voltage Regulator .... .... ....... .................... ... ........ ... ......... . M1•27469 

Carrier.Off Monito r ..... ............................................... . ..... ES•27235 

BW.5B Side band Res ponse Analyze r ...................... . ... ES.34010.B 

WM.7JA Disto rtion and Noise Meter ............... ... ....... ........... Ml.30071 .A 

WA.28A Audio Oscillator ..................... ... .............................. Ml •30028·A 

Excite r Tuning Indicator........................... . ............. Ml.27487 

BW.4B VHF Visual Demodulator............................. . ......... Ml.34057 

TQ.524·AD Oscilloscope ..................... ..... ........ .......... . ... .... Ml-26500·A 
Excite r Modifica tion Kit (CCI R) .............................................. M1 ·34405 

1 For ope ration at rated powe r and normal plate voltage. 
2 Order to suit cu stome r1s assigned channe l. 

3 Not suppli ed if Automatic Voltage Regulator MJ.27471 / Ml .27472 a re 
ordere d a s acc essory eq uip ment. 
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11 KW VHF TV Transmitter 
TYPE n-nAH 

FEATURES 

• lntercarrier frequency control automatically 
maintains carrier separation within ± 500 
cycles 

• DC filament supply-AM hum on visual car
rier now better than 45 db below l 00 
percent modulation 

• Space saving cabinet design - up to 40 
percent saving over previous l 0 kw trans
mitter space requirements 

• Extensive metering and overload circuits 
afford complete supervisory control of 
operation 

• Compatability with power amplifiers makes 

power increase easy 

• Lower tube costs-same proven tube types 

used in aural and visual circuits 

• Designed for color - built-in linearity 

correction circuits 

• Remote operation-Tuning motors and re

mote metering facilities are built-in 

• 
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DESCRIPTION 
The RCA Type TT-11 AH VHF Television Transmitter is a 

newly designed medium-power television transmitter for 

channels 7 to 13 (174 mc-223 me CCIR). 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-11 AH 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-11 AH 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. 

MONITORING 

0 .., 
t=38~ 30 

.. -· .. 
CH 

.. .. .. 

"' .. 
0 

"' 

TTC- 5 A 
T RANSMITTER CONTROL 

CO N SO LE 
( OPTIO NAL) 

The Type TT-11 AH VHF Television Transmitter is designed 

to conform with all FCC, CCIR systems, and EIA standards. 

It will provide a nominal power output of 11 kilowatts (10 

kw CCIR) 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. 

,~- - 18--1 
-· 

I 

LJ 
,r 

INPUT &. MONIT ORIN G 
EQUI PMENT RAC KS 

Typical floor plan arrangement for 
the TT• I I AH Transmitter. The recti• 
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. 

e-------------- ----114------------------i 
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Visual r-f driver unit on the left and aural r-f 
driver unit on the right emphasize complete ac
cessibility and straightforward unitized construc
tion of the TT-11 AH Transmitter. 

The TT-11 AH's circuits employ the latest 
design features and represent economy 
in operation. Highlighted features include 
air-cooled tubes such as the 61-66, fa
mous 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 con
trols, and shunts for external metering 
circuits; complete overload protection 
with indicating lights grouped for quick 
location of faulty circuits, and linearity 
correction circuits. Thermostatically con
trolled heaters for the rectifier tubes permit operation of 
the transmitter in ambient temperatures as low as O de
grees C. Inter-carrier frequency control accurately main
tains frequency separation between aural and visual car
riers necessary for color transmission . 

Remote control as well as local operation is an added 
feature of the new RCA transmitter. Where remote control 
is authorized for television transmitters, the TT-11 AH can, 
with the addition of suitable terminal equipment, be oper
ated from a remote location over a single telephone line . 
All the necessary operating functions such as starting and 
stopping the transmitter, resetting overloads, switching in 
the spare crystal oscillator or spare exciter, metering 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 trans
mitter is not remotely controlled, these built-in features 
make it very easy to obtain fingertip control of the trans
mitter from a single local position such as the RCA TTC-5A 
Transmitter Console . 

The type of enclosure employed for the TT-11 AH 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 

8 . .co21 

VHF TRANSMITTERS 

ccn be mounted d irectly against a build ing wall. Where 
space is limited, the right side of the enclosure can al so 
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 
transmitte r in a separate cabinet with status lights grouped 
on a panel above the door. The auxiliary switches, break
ers, overload and auxiliary relays, etc . ore located behind 
a non-interlocked door. Overload indicating lights for all 
the circuits of the transmitte r 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 easil) 

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-11 AH 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 degrees C. 

All heavy units such as the plate transformers and large 

reactors are mounted on a base plate on the floor. This 

makes them easily accessible for 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-1 lAH 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-11 AH 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 1/J 

the carrier frequency. The aural chain starts with a 6V6 

master oscillator frequency modulated by two 6Y.6 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 

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 6AS6 mixer 

tube. When the aural oscillator is on frequency the out

put of this mixer will be l / 12 of the difference between 

the aural and visual carrier or 375 kc (458.333 kc CCIR). 

This 375 kc (458.333 kc CCIR) signal combines with the 

output of a 6J6 crystal oscillator in a second mixer. The 

sum of these two frequencies is amplified and fed to a 

chain of three dividers with a total division of l 00. 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 conditions 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 im

provement in frequency control accuracy 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 modulator with a d-c component 

in the output which will change polarity depending upon 

whether the signal frequency is above or below the refer

ence 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 connected 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 :i chain of amplifiers. In the visual 

chain a 7034 tripler driver drives a 7034 amplifier which 
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in turn drives a type 6076 grid modulated stage. This is 
followed by a single type 61-66 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. 

Contro l Equipme nt 
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 after 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. 

Visual 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 fi rst 
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 made to start 
conducting at any brightness level. The grid of this stage 
is clamped in order to insure the same correction to the 

Simplified block diagram of the TT-llAH Television Transmitter. 

8.-4021 
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50 

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 

amplifie r are al so 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 

follower stage. The cathode resistor has been replaced by 

three 6146 tubes operating in parallel. The grids of these 

three tubes are fa d 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 

1o 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 compone nt. Back porch clamping is em

ployed. A carefully designe d 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 approxima te ly 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-11 AH 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 operating 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 also permits simplification 

d the circuit design since the screen and control grids can 

be bypassed directly to a common gro und plane. The in

put and output circuits can then be constructed on opposite 

sides of the ground plane. By using rectangular cavitief 

so that one side can be removed, all parts of the cavity 

are made readily accessible. 

No Neutralization Adiustment 
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. 

Special Protective Circuits 
Included as part of the TT-llAH are two Ml-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 l 00 percent for rated power. The 

standing-wave ratio is read directly on a specially cali

brated scale. In the monitoring unit a type 2D21 thyratron 

tube operates 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-11 AH 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 
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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. Appropriate filters 

for CCIR standards are also available. 

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, 0r wall mounting near the visual trans

mitter so that the in!)ut transmission line is as short as 

possible. It also car, 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 adjust

ments are necessary. 

SPECIFICATIONS 
Performance 

Type of Emission: 
Visual ______________ _ 
Aural __ ____________ _ 

Frequency Rang e _______ _ 

Rated Power Output: 

Visual ------------ ------------- ----- --
Aural __ _________________ _ 

Minimum Power Output: 
Visual ----------- ------- ------ -------
Aural ------------------ ---- ---------

R-F Output Impedance 

Input Impedance: 
Visual ___________________ __ _________ _ 
Aural _____ __ _____ _ 

Input Level : 
Visual 

Aural _______________ _ 

Amplitude vs. Frequency 

FCC Specs. 

A5 
F3 

Ch. 7-13 

11 kwl 
6 kw2 

2 kwl 
1 kw2 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

0.7 volt peak-to-peak 
min . 
+ 10 ± 2 dbm 

Response ·--·---------------------- Aural - Uniform ± 1 
db from 50 to 
15,000 eye. 

Upper Sideband Response :~ 

CCIR Specs. 

A5 
F3 

17 4 mc-223 me 

10 kw l 
2 kw2 

1.8 kwl 
1 kw2 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

0 _7 volt peak-to-peak 
min . {composite 
video) 
+ 16 ± 2 dbm for 
50 kc dev. Uniform 
± 1 db from 50 to 
15,000 eye . 

1 Measured at the output of th e sideband filt er or filterplexer _ 
2 Measured at th e input to the diplexer or filterplexer. 

3 With respect to the res,-onse at 200 kc, as measured by th e BW-5B 
Sideband Res!'o nse Analyzer at transmitter mid-characteri stic. 4.75 
me attenuation requires use of Ml-27132 LP filter in the video 
input ci rcuit. 

B.«121 

VHF TRANSMITIERS 

FCC Specs. 
At Carrier plus 0 _5 me ______ + 1, - 1.5 db 

At Carrie r plus l _25 me ____ + 1, - 1.5 db 
At Carrier plus 2.0 me ______ + 1, - 1.5 db 

At Carr ie r plus 3_0 me. _____ + 1, - 1 _5 db 

At Carrier plus 3.58 me ____ + 1, - 1.5 db 
At Carrier plus 4_ 18 me ____ + 1, - 3_0 db 
At Carrier plus 4.75 me ____ - 20 db max _ 
At Carrier plus 5 _0 me _____ _ 
At Carrier plus 5.75 me ___ _ 

Lower Sideband Response :4 
At Carrier minus 0_5 me ____ + 1, - 1 _5 db 

At Carrier minus 1.25 me __ - 20 db max _ 

At Carrier minus 3_58 me __ - 42 db max . 

Variation in Frequ e ncy 

Respon se with Brightn ess-• ± 1-5 db 

Carrier Frequency Stability /; 
Visual __ ± 1 kc 

Aural --- --- ----------- ----·--·------· ± 500 cps7 

Modulation Capability: 
Visual 

Aural 

Audio Frequency Distortion __ __ 

FM Noise, 
below ± 25 kc Swing __ 

AM Noise, r_m_s_ : 
Visual 

12.5 ± 2.5 % 
(reference white) 

± 50 kc 

1_5% max. 
50-100 eye_ 

1.0% max. 
100-7500 eye. 

1.5 % max . 
7500-15,000 

60 db 

45 db be low 
100 % mod _ 

eye. 

CC/R Specs_ 
+ 1, - 1.5 db 
+ l, - l.5db 
+ 1, - 1_5 db 
+ 1, - 1.5 db 

+ 1, - 1.5 db 

+ 1, - 4_0 db 
- 20 db max_ 

+ 1, - l.5db 

- 20 db max_ 

± 1.5 db 

± .0005 % 

±.001 % 

12_5 ± 2-5 % 
(reference white) 

± 50 kc 

1_5% max. 
50-100 eye_ 

1_0% max _ 
l 00-7500 eye. 

1-5 % max. 
7500-15,000 eye. 

60 db 

45 db below 
100 % mod _ 

Aural 50 db be low carrie r 50 db be low carrier 
(hum and thermal) 

Amplitude variation over one 
picture fram e - Visual ___ _ Less than 5 % of the Less than 5 % of the 

peak of sync leve l peak of sync level 

Burst vs. Subcarrier Phases ± 5 ° max. 

Subcarrier Phase vs. 
Brig htn essn __ _ 

Subcarrier Amplitude8 

Lin earity 

± 7° max. 

± 10° max. 

(Diffe rential Ga in)1 0 -----·-- l _5 db ma x. 1.5 db max. 

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

:i Maximum variation with respect to the response of mid-characterist ic 

measured with the BW-5B Sideband Response Analyzer at brightness 
le ve ls of 22_5% a nd 67_5 % of sync peak, using approximately 20% 
(peak-to-peak) modula ti on _ 

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

7 Maximum variation with respect to the standard 4.5 me separation 

between aural and visual carriers. 

8 Maximum de parture from th e theoretical wh e n reproducing saturated 
primary colo-rs and their complements at 75 % amplitude. 

n Maximum phase difference with res?ect to bu rs t, measured after 

the VSBF, for any brightness level between 75 % and 15% of the 
sync peak using 10 % (peak-to-peak) modulation _ Th is is equivalent 
to 5 % (peak-t<>-peak) modulation as indicated by a conventional 
diod e demod ulator. In add,tion, the total differential phase be twee n 
any two levels shall not exceed 10° _ 

1 O Maximum variation in th e amolitude of a 3.58 me sine wave modu

lating signal a s th e brightne·ss level is varied between 75% and 
15 % of sync peak. Th e gain shall be adjusted for 10% (peak-to
peak) modulation of the 3 .58 me sig nal when th e brightness is at 
pedestal leve l. Th is is eq uivalent lo 5 % (peak-to-peak ) modulation 
as indicated by a co nve nti onal diode demodulator connected after 
th e VSBF. 

• 
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SPECIFICATIONS (Continued) 

52 

FCC Specs. 

Enve lope De loy vs. 
Fre qu e ncy11 ...................... ±.08 µ sec. from 

0.2 to 2.1 me 
±.04 µ sec.at 

3.58 me 
±.08 µ sec. at 

4 .18 me 

Re gulation of Output .......... 7 % max. 

Harmonic Attenuation, ratio 
of any single ha rmonic to 
peak visua l fundom e ntal12 At least 60 db 

CCIR Specs. 

7 % max . 

At le ast 60 db 

11 Maximum de oarture from standard curve . Th e tolerances vary lin 

e arly betwe e~ 2.1 and 3.58 me and betwe en 3 .58 me and 4 .18 me. 

To meet th e specification a prope rly te rminated phase cor rection 
networ k, ES.34034.B is re quire d in th e vid e o input circuit of the 

tran smitter . 

1 :! Measu red with harmon ic filte rs in th e visual and aural tran smitter 

outputs. 

Electrical 
FCC Specs . 

Power Lin e Requirements: 
Tran smitte r: 

Lin e ................................ 208 / 230 volts, 
3 phase, 50 / 60 eye . 

Slow line Va riations ______ ± 5°/o max. 
Rap id Lin e Variations .... ± 3 % ma x. 
Regulation .................... 3 % ma x. 
Power Consumption ...... 42 kw (black pix) 

38 kw (ove rag e pix) 

Power Factor (appro x.) 90 % 

Crystal Heate rs: 
Lin e ................................ 117 volts, single 

phase, 50 / 60 eye. 
Power Con sumption . 28 watts 

Tube Complement 
Exciter Unit: 

3- 6V6 
9- 5763 
3- 6AS6 
l - 6AQ5 

Modulator Unit : 
6- 6AG7 
2- 807 
5- 6146 
l - 6BL7.GT 
l - 6SN7.GT 

IPA & Power Amplifi er: 
3- 7034 

Rectifie r Pane l: 
2- 866·A 

Refl ectomete rs: 
2- 6AL5 

Resistor Pane l: 
4- 8008 

Bias Supply: 
l - 5R4.GY 
2- OD3 

L.V. Re gulator : 
l - 6SL7•GT 

Monitoring Units : 
4- 6AL5 

6- 6AC7 
1- 6J6 
1- 12AT7 

2- 6AL5 
2- 6U8A 
2- 6CL6 
8- 5651 
3- OB2 

2- 6076 

1- 5R4·GY 

1- OA3 
l - 6SH7 

2- 5651 

2- 2D21 

CCIR Specs. 

208 / 230 volts, 
3 phase , 50 / 60 eye. 
± 5 % max. 
± 3% ma x. 

22 kw (visual ) 
12.5 (aural ) 
See Curve-for 4.4 
kw aural re duce 
consumption 14 kw 
90 % 

115 volts, single 
phase, 50 / 60 eye. 
28 watts 

2- 6AK5 
1- OD3 
1- 2D21 

5- OA2 
2- 6SL7.GT 
4- 6AS7-G 
1- OD3 
1- 6AC7 

2- 6166 

6•673 

2- 6AS7-G 

3- 6AS7-G 

Mechanical Specifications 
Dimensions: 

Overall Le ngth (front line cabinets only) ...................... 138" (350.5 cm ) 
Overall He ight (front line cabinets only) ...................... 84" (213.4 cm) 

Depth (front line cabinets only) ............ .................. .......... 20" (50.8 cm ) 

O verall De pth ................................................................. .7813{6 (200 cm) 
We ight (approx.) ..................................................... .7000 lbs. (3175.2 kg. ) 

Finish ......... ................... Two-tone umber gray, polished stainless steel trim 

Maximum Altitudel ............. ............................................................ .7500 ft. 

Ambient Te mperature ......... ................................. .45 ° C. max., 0 ° C. min 

Equipment Supplied 
TT. ]] AH ] ] .KW VHF Television Transmitter, Channels 7. 13 (ES• l 9282) 

Qty. Description Stock No. 

1 Control Unit .............. . ............. ................. ... ......... Ml.27180.A 

2 

2 
l 
2 
l 
2 

1 
1 
1 
8 

12 

1 
2 
2 

2. KW Unit ..... ..... ...... .................. ........ ... .... .. .. ............. Ml•27191 

J J. KW Unit ....................................... .. ....................... Ml.27192 

Auxiliary Control Unit ............................................... Ml.27190 
Set of Pone ls ................. .... ....... ... ..... ...... .................... Ml .27198 

Blowe r Enclosure & Filte r Pa~el .... ................ .. .......... Ml.27199 
Rect ifi e r Pane l .................................. ................... .. ..... MJ .27459 

Resistor Panel ....... .. ................................................... Ml •27196 

Transformer Filter Assembly ........................... ........... Ml .27197 
H.V. Plate Transformer .... ....... ................................... Ml .27187 

Blowe r ........ .............. ................ ......... ......... .. ....... ...... . M1 •27195 

Low Voltage Regulator ...... ...... ......... .. ....................... Ml.27469 

Installation Material ..... ........ ......... ........................... . Ml.27185 

Wiring Material ........................................................ Ml .27186 

line Re gulator Control Panel .................................... M1 •27471 
Line Regulator, 3•Phose, 25 KVA ............................ Ml•27473•A 

Crystal Unit (Visual ) .................................................. MJ.27492 * 
*Se lect Type to suit custome r' s channel. 
Side Panel (End Shield) ...... .. ... .... ....... ... ..... ...... ........ Ml.3054l•G84 

Monitoring Diode ..................................................... Ml -19051 -B 

Monitoring Unit ................. .. ... .............. ..................... . Ml-19088 

4 .75 me Low Pass Filter .............................................. Ml -27132 
Harmonic Filte r (Select to suit customer's channel ): 

Channels 7, 8 or 9 ............ ...... ..... ..... ... ............. .... Ml -27317-7 

Channels 10, 11 , 12 or 13 ...... .............................. Ml-27317-10 

Vestigial Side band Filter 
(Se lect to suit customer's channel ) ........... ....... ...... Ml -27799 

Finish Touch . Up Kit ............................. ............. ....... ..... Ml-7499-A 

Misce llaneous Hardware Kit ....................... ......... .... Ml-7474 

Tool Kit ................... ................................................... Ml-27088 

Set of Operating Tubes ................... ........ ................. ES-27207 
Name plate ............................. ..... ............................ Ml-28i 80-1 

90 ° Mitre Elbow Couplings ..... ................................. Ml-19112-18C 

Couplings, Sleeve with Clamps ............................. ... Ml -19112-8 

Transmission Line (*Sales order to specify 
quantity to meet installation requirem e nts) ........ Ml -19113·C 

Se t of In stallation Drawings ...................................... 8976380-501 

In struction Books ........... ·········-········ IB-30265-1 
In stallation Books ................... . .. IB.30267 

Optional or Accessory Equipment 
TTC-5A Control Console Equipment.. .................................... ES-27274-1 

R-F Load and Wattmete r ........ ....... ....................................... Ml-27396 

Compleie Set of Spare Tubes ....................... ......................... ES-27207 

FCC Spare Se t of Tube s ....... ......... ... ...................... ... ............ ES-27208 

Input and Monitoring Equipment, Wired / Unwired ............ ES-19237-G / E 

50 Cycle Conversion Kit .... ....... ................... .... ...... ... ............. Ml-34418 

Se parate Rectifier Enclosure ........ ...... .................................. ES-27299 

Carrier-Off Monitor ... ...... ............ ... ......... .. . ..................... ES-27235 

BW-5B Side band Response Analyzer .................................. ES-34010·B 

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

Plate Curre nt Meter ..................................... . ...... Ml-21200-Cl 

WM-71A Distortion and Noise Mete r ................................ Ml-30071 -A 

TO-524-AD Oscilloscope ....... ....... ....... ....... ............ .Ml.26500-A 
Tuning Indicator for Ml -27475 / H Exciter ... Ml-27487 

WA-28A Audio Oscillator ............................................ .... .. Ml-30028-A 

Spare Excite r .. ................................ ................ ..... .. ... . ..... Ml -27 475•H 

Exciter Modificat ion Kit (CCIR). .............. ... .. ... . ..... Ml -34405 
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25 KW VHF TV Transmitter 
TYPE n-25DL 

.. . 

-

FEATURES 

• Visual power output 25 kw measured at 
output of sideband filter or filterplexer 

• Designed for color-linearity correction 
circuits built into modulator 

• Superior reliability through 
diplexed circuitry 

• Completely siliconized power supply 

• Economical installation 

• Improved picture quality-antenna 
reflections absorbed in reject load 

• Remote control provisions 

• "Localizer indicators" provide overload 
protection 

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

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

• Completely air-cooled 

• Space requirements reduced 40 percent 

• 
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Control cabinet with door open showing auxiliary switches, breakers, 
overload and auxiliary relays. Overload indicating lights for all 
TT-25DL circuits are grouped on strip that can be seen through 
window when door is closed. 

DESCRIPTION 

The TT-25DL Television Transmitter operates on VHF chan
nels 2 through 6 or 47 mc-88 me on CCIR standards, 
with a peak visual power output of 25 kw (22 .5 kw CCIR). 
When used with one of the current VHF antennas, it is 
possible to obtain the maximum allowable l 00,000 watts 
of effective radiated power. The TT-25DL may be pur
chased as a complete 25 kw high-power t ransmitter, or 
may be the result of a building-block program starting 
with a 6 kw transmitter (TT-6BL), then adding a 25 kw 
amplifier. A minimum of conversion is necessary to change 
from one power level to the next as the station grows. 

The TT-25DL circuits employ the latest design features and 
represent economy in operation. Highlighted features in
clude air-cooled tubes such as the 6166-A for long life and 
reliability. Single ended r-f circuits reduce the number of 
necessary tubes and circuit components. Extensive over
load protection with indicating lights aid in quick location 
of faulty circuits. Inter-carrier frequency control accurately 
maintains separat;on between aural and visual carriers. 

The TT-25DL Transmitter is designed for up to 7 kw aural 
power output. This makes it possible to reduce the tube 
complement and physical size of the transmitter. 

The equipment provides separate visual and aural am
plifiers- with a common power supply- for use with the 
driver. This equipment includes cir-cooled linear broad
band amplifiers for the visual ca rrier, and air-cooled class 
"C" amplifiers for the aural carrie r. Each amplifier con
sists of a single power stage utilizing a Type 6166-A 
Tetrode in a grounded-g rid, grounded-screen circuit. The 
transmitter is housed in a compact cabinet having only 
one access door. The cabinet can be broken down for ship
ping into racks and panels of varying size for easy han
dling. All r-f circuits and control circuits are located at the 
front of the enclosure. The rectifiers 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. Overload 
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. 

A single access door on the left end of the transmitter 
provides access to the rear of the control and r-f racks as 
well as the components mounted on the rear wall of the 
e nclosure. All heavy units such as the plate transformers 
and large reactors are mounted on a base on the floor. 

3ince 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. 

B.-4026 
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Design Features 
The TT-25DL 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 60 

percent over previous designs to allow for installation in 

existing buildings. Reducation of required floor space is 
effected by the walk-i n enclosure design of the TT-25DL. 

This type of consrtuction 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 compunents of the transmitter is possible from within 

the enclosure. The modulator and exciter may be serviced 

by tilting the chassis forward, without removal from the 

cabinet. 

Exciter Description 
The TT-25DL 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 

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 fre
quency and one-twelfth of the output frequency of the 

TT-25DL exciter (left) and modulator unit (right) are mounted on 
hinged chassis which allow units to tilt forward for utmost accessibility. 

B."1026 
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exciter. The aural master oscillator is a free-running 6Y6 

oscillator controlled by a pair of 6V6 reactance tubes 

which are part of the automatic-frequency control circuit 
used to maintain the 4.5 me (5.5 me CCIR) separation be

tween carriers. An off-frequency interlock prevents uncon

trolled frequency operation by cutting off plate voltage to 
the stages that follow the exciter. The aural master oscil

lator operates at one-twelfth of the carrier frequency with 

the output of the exc iter being on the carrier frequency. 

The automatic frequency control of the aural master oscil

lator is accomplished 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 
(458.333 kc CCIR) . The 375 kc (458.333 kc CCIR) signal 

mixes with the output of the 6J6 crystal controlled reference 

oscillator (1500 kc or 1833.33 kc CCIR) in the second 

6AS6 mixer stage. The difference frequency is fed through 
a chain of three dividers with a total division of l 00 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 transmitter. The -6J6 reference oscil 

lator 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 frequency, con

siderable improvement in 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. 

Visual Modulator 
The 4CX5000A Visual Modulated Amplifier is grid modu

lated by the video modulator. A modulator output signal 

of approximately 300 volts peak-to-peak is required for 

full modulation of the visual transmitter. The modulator 
amplifies a ~tandard l volt video signal to the required 

level. A linearity correction circuit is included, as well as 
motor-driven operating controls for use when remote con

trol is incorporated. 

The first amplifier stage in the video modulator is a con

ventional shunt-series peaked video amplifier. This is fol : 

lowed by an inverter stage and a linearity corrector stage1 
each of which has a gain of approximately unity. The 
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linearity corrector is designed to predistort the signal to 

compensate for the non-linearity which always occurs in 

a grid modulated stage. Linearity correction is accom

plished by the use of four biased diodes connected in the 

linearity corrector cathode circuit. The bias voltage on each 

diode is separately adjustable. Any one of the diodes ca!l 

be made to start conducting at any brightness level. The 

grid of the linearity corrector is clamped in order to in

sure the same correction to the linearity characteristic re

gardless of the average brightness of the picture signal. 

The linearity corrector is followed by a second video am

plifier using a 6CL6 tube and then by a third video ampli

fier consisting of two 5933 tubes . The grids of the third 

video amplifier are also clamped and from this point on the 

circuit is d-c coupled. The output (modulator) stage is a 

shunt regulated cathode follower. It consists of three 6146 

tubes connected in a circu it very similar to a conventional 

cathode follower, except that the cathode resistor is re

placed by four 6146 tubes operating in parallel. The grids 

of these four tubes are fed with a signal from the plate 

load of the three cathode follower tubes. This makes the 

circuit essentially a feedback amplifier of high efficiency 

capable of delivering modulation at a high level to a large 

capacitive load. 

A carefully designed clamp circuit assures reliable clamp

ing even with greatly degraded input signal. Back porch 

clamping is employed . 

Two power supplies are used. One supplies 250 volts to 

the low level stages while the other supplies 575 volts to 

the third video and modulator stages. The use of a nega

tive 575 volt supply makes the use of a bucking bias 

supply unnecessary. 

The outputs of both supplies are electronically regulated 

by regulators mounted on the modulator chassis. Thi'. 

greatly reduces the possibility of unwanted video reson

ances in power supply leads. The modulator rectifiers are 

located on the rear wall of the transmitter enclosure. 

A monitor amplifier is provided for monitoring the modu· 

later output signal. Numerous test jacks are also provided 

to simplify trouble-shooting and modulator alignment. 

Aural Modulator 
Frequency modulation is accomplished in the TT-25DL ex

citer by a " direct modulation" process requiring less com

ponents, fewer tubes and tube types. This process, which 

eliminates numerous mult ipliers 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 fre

quency of this oscillator is precisely maintained by the 

automatic frequency control circuit described in the exciter 

description . 

Frequency modulation is obtained by feeding the audio 

signal into the reactance tubes which are connected across 

the osci llator plate tank circuit. R-F energy from the oscil -

Simplified block diagram of TT-25Dl VHF TV Transmitter. 
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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 o,f 
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 
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. 

R-F Circuits 
The r-f circuits employ a chain of multipliers and amplifiers . 
In the visual chain a 7034 tube operates as the first visual 
amplifier, driving a 4CX300A amplifier which in turn drives 
a type 4CX5000A grid modulated power amplifier. The 
output of the modulated amplifier is equally divided by a 

B.4026 

RCA Type 6166-A Ceramic Power tube which serves as a 
long life power amplifier in the RCA TT-25Dl Transmitter. 

VHF TRANSMITTERS 

power-splitting coax coupler to drive two 12.5-kw linear 
amplifiers. The outputs of these two amplifiers are then 
combined in a coax coupler to provide 25-kilowatts (22 .5 
kw CCIR) of peak visual power. Excitation control for the 
visual transmitter is accomplished by varying the screen 
voltage on the 4CX300A stage. The aural chain consists 
of a 4CX300A amplifier followed by a type 4CX5000A 
class "C" power amplifier. Power output of the aural 
transmitter is adjusted by varying the screen voltage on the 
4CX5000A stage. Both these controls are operated by 
motors and therefore can be adjusted from a remote 
position . 

The visual linear amplifiers following the modulated stage 
each employ a 6166-A tetrode in a grounded-grid, 
grounded-screen circuit. Circuit design is simplified, since 
the grid and screen may be by-passed to a common 
ground plane. Input and output circuits are then con
structed on opposite sides of the ground plane. D-c is used 
for filaments of the 6166-A to reduce hum modulation to 
a level well below the usual requirement. 

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. An exciter supply is built into the common ex
citer unit using stacked germanium diodes. The other sup
plies, all using silicon diodes, are located on the rectifier 
panels at the rear of the enclosure. An 800-volt supply 
furnishes all screen voltages as well as the 7034 plate 
voltage. The intermediate voltage supply has a 2400-volt 
output for the 4CX300A plates. The high-voltage supply 
uses silicon diodes. This supply provides 6400 volts for the 
plates of the two Type 6166-A power tubes and the two 
4CX5000A. High-voltage switching allows independent 
operation of visual and aural final amplifiers. In addition, 
this feature permits removal of plate voltage from either 
visual amplifier in the event of tube failure which results 
in a minimum of lost air time . All voltages for the visual 
modulator are furnished by the remaining supplies. One 
has an output of + 350 volts, and the other has several 
outputs, all negative with respect to ground, which supply 
the high-level video stages as well as bias for the modu
lator and 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 in
corporates magnetic trips. All rectifiers and r-f stages fol 
lowing the exciter are protected by instantaneous over
load relays which automatically recycle twice. If the fault 
continues on the third try the overload circuit will remain 
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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 an automatic line voltage regu

lator which provides a stable line voltage to the filament 

primaries, the exciter, the modulator, and the low voltage 

power supply. Automatic filament line voltage regulators 

and automatic regulators capable of handling the complete 

transmitter are available as optional items. 

Special Protective Circuits 
Included as part of the TT-25DL is an Ml-19087 Monitoring 

Unit for connecting in the output transmission line of the 

visual amplifier. This unit contains two 6AL5 diode de

tectors as reflectometers. The transmission line probes are 

installed so as to give an indication of the amount of 

power 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 l 00 percent 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 conjunc

tion with a relay to remove the high voltage plate power 

from the TT-25DL when the SWR exceeds a predetermined 

value. 

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 
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the reflectometer head. If desired, a complet<) Ml-19087 
monitornig unit can be supplied for the aur.:il output as 

optional equipment. This unit provides two reflectometer 

heads as well as the SWR monitor. 

Vestigial Sideband Filt~r (FCC Specifications) 
The Ml -19085-L Vestigial Side Band Filter is furnished com

pletely 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. 

Ml-19085-l Vestigial Sideband Filter. 
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SPECIFICATIONS 

Frequency ····················-··············· 54-88 mes 

Maximum Power (5000 ft. 
elevation) ........................... 25 kw 

Input and Output Impedance .... 50 / 51.5 ohms, 3 1/a" 
coaxial lin e 

VSWR .... .. ........ .. .......................... Less than 1.1 

Ambient Temperature 

Overall Dimensions: 

Channel 2 

Channel 3 

Channel 4 

Channel 5 

Channel 6 

45 °C. max. 

165"x79"x191:Ji'6' 
154½"x73 ¾"x191:Ji'6' 
146" x69½"x191:Ji'o' 
l 43½"x63 ¾"xl 91;!{6' 
143½"x63 ¾"x191:Ji'o' 

Weight ........................................ 930 lbs. max. 

Mounting ........ ............................ Woll or cei ling 

Clearance .................................... 12" 

B.4026 
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SPECIFICATIONS 
Performance 

Type of Emission : 
Visual ... ............ . . 
Aural 

Frequency Range ...... . 

Roted Power Output: 
Visual .... . 
Aural ........ .. ....... ... ... . 

R·F Output Impedance .. 

Input Impedance: 
Visual 
Aural .... 

Input Level : 

FCC Specs. 

A5 
F3 

Ch. 2-6 

25 kw 1 

7 kw 2 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

Visual ...... . . ..... ... ... 0.7 volt peak-to-peak 

Aural 

Amplitude vs. Frequency 
Resp~nse ...... . 

Upper Sideband Response ,:! 
At Carrier plus 0.5 me. .... . 
At Carrier plus 1.25 me ... . 
At Carrier plus 2.0 me ..... . 
At Carrier plus 3.0 me ... . 
At Carrier plus 3.58 me ... . 
At Carrier plus 4.18 me .. 
At Carrier plus 4.75 me ... . 
At Carrier plus 5.0 me .... . 
At Carrier p lus 5.75 me ... . 

Lower Sideband Response:4 

min . 

+ 10 ± 2dbm 

Uniform ± 1 db from 
50 lo 15,000 eye. 

+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ 1,- l.5db 
+ 1, - l.5db 
+ l , - 3.0 db 
- 20 db max . 

At Carri e r minus 0.5 me .... + l, - 1.5 db 
At Carrier minus 1.25 me .. - 20 db max . 
At Carrier minus 3 .58 me .. - 42 db max. 

Variation in Frequency 
Response with Brightness" 

Carrier Frequency Stobility ,n 
Visual ............ ......... . 
Aural 

Modulation Capability: 
Visual 

Aural 

± 1.5 db 

± 1 kc 
± 500 cps 7 

12.5 ± 2.5 % 
(refere nce white) 

± 50 kc 

Audio Frequency Distortion 1.5 % max . 
50-100 eye. 

1.0 % max. 
l 00-7500 eye. 

1.5 % max . 
7500-15,000 eye . 

CCIR Specs. 

A5 
F3 

47-88 me 

22.5 kwl 
4.4 kw~ 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

0.7 volt peak-to-peak 
min. (composite 
video) 

+ 16 ± 2 dbm for 
5:l kc dev. Uniform 
± 1 db from 50 to 
50,000 eye. 

+ 1,- l.5db 
+ 1,- l.5db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 

+ 1, - 1.5 db 

+ 1, - 4.0 db 
- 20 db max . 

+ 1,- l.5db 
- 20 db max . 

± 1.5 db 

±.0005% 
±.001% 

12.5 ± 2.5% 
(reference white) 

± 50 kc 

1.5 % max. 
50-100 eye . 

1.0% max . 
l 00-7500 eye . 

1.5 % max. 
7500-15 ,000 eye . 

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

:i With respect to the response at 200 kc, as measured by the BW-5B 
Sideband Response Analyzer at transmitter mid-characteristic. 4.75 
me attenuation requires use of Ml -27132 LP filter in the video input 
circuit. 

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

:i Maximum variation with respect to the response at mid-characteristic 
measured with the BW-5B Sideband Respon se Analyzer at brightn ess 
levels of 22.5 % and 67.5 % of sy nc peak, using approximately 20 % 
(peak-to-peak) modulation . 

G Maximum variation for a period of 30 days without circuit adjustm e nt. 
7 Maximum variation with resoect to the standard 4.5 me separation 

between aural and visual c~rriers . 

FCC Specs. CCIR Spe cs. 
FM Noise, 

below ± 25 kc Swing .... 60 db 60 db 

AM Noise, r.m .s.: 
Visual ...................... 45 db be low 100% 45 db below 100 % 

mod . mod . 
(hum and th er mal ) 

Aural 50 db be low carrier 50 db be low carrier 

Amplitude Variation Ove r 
One Picture Fram e ..... Less than 5 % of th e Less than 5 % of th e 

peak of sy nc leve l peak of sy nc level 

Regulation of Outpu t.. .. 7 % ma x. 

Bur st vs. Subcarrier Phase ~ ± 5 degrees ma x. 

Subcarrier Phase vs. 
Brightnessn .... 

Subcarrie r Amplitude s 

Lin earity 
(Differe ntial Gain ) 1 O 

En ve lope Deloy vs. 
Freq uency 11 

Harmonic Atte nuation, ratio 
of any single harmonic to 

± 7 degrees max . 

± 10 % max. 

1.5 db max. 

± .08 µ. sec. from 
0.2 to 2.1 me 

±.04 µ.se c. 
at 3 .58 me 

± .08 µ.sec. 
al 4.18 me 

peak visua l fundam e ntal At least 60 db 

Electrical 
FCC Specs. 

Power line Requireme nts: 
Tran smitter: 

7 % ma x. 

1.5 db max . 

At least 60 db 1 ~ 

CCIR Specs. 

Lin e ..... . 208 / 240 volts, 380 / 415 vo lts, 
3 phase, 50 / 60 eye. 3 phase, 50 eye. 

Slow Line Variations... ± 5 % max. 

Rapid Lin e Variations.. ± 3 % max. 

Power Consumption 
(25 kw Visual and 
12.5 kw Aural ) ......... See Curve 

Power Factor (approx .) 90 % 

Crystal Heaters : 
Lin e .. .. ·········-················· 115 volts, single 

phase, 50 / 60 eye. 

Power Consumption ... 28 watts 

± 5 % max . 

± 3 °/o max. 

See Curve 

90% 

115 vo lts, single 
phase, 50 / 60 eye. 

28 watts 

S Maximum deoartu re from the theoretical when reproducing saturated 

primary colo;s and th e ir comp lements at 75 % amplitude. 

9 Maxi mum ohase difference with resl'Ject to burst, measured after th e 

VSBF, for ·ony brightness leve l bet.,;,,een 75 % and 15 % of the sync 
peak using 10 % (peak-to-peak) modulation . This is equivalent to 
5 % (peak-to-peak) modul a tion a s indicated by a conventional diode 
demodulator. In addition , th e total differen tial phase between any 
two levels shall not exceed l O d egrees. 

1 0 Maximum variation in th e am o litude of a 3 .58 me sine wave modu

lating signal as th e brightn ~ss leve l is varied between 75 % and 
15 % of sync peak. Th e gain shall be adjusted for l 0 % (peak-to
peak ) modulation of th e 3.58 me signa l when the brightness is at 
pedestal level. Thi s is eq uivalent lo 5 % (peak-to-peak) modulation 
a s indicated by o con ve ntional diod e demodulator connected ofter 
the VSBF. 

11 Maximum de!J arture from standard cu rve. Th e tolerances vary linearly 

betwee n 2 .1 and 3.58 me and between 3.58 me and 4.18 me. To 
meet the specification a properly terminated phase corr ection ne t

work , ES-34034-B is required in th e video input ci rcuit of the tran s
mitter. 

12 Measured with harmonic filters in th e visual and aural transmitter 

outputs. 

wigfi
Stolen 2 Line Transparent
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TT-25DL Tube Complement 
EXCITER 

Qty. 

1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

Function 

Visual Crystal Oscillator :;;,: 1.. ......... . 
Visual Crystal Oscil :ato r # 2 .... . 
Buffer Amplifier .......... . 
1st Visual Multiplier ..... . 
2nd Visual Multiplier ................... . 
3rd Visual Multiplier ............. . 
Visual Output Amplifier. . .......... ......... .......... . 
Reactance Tube Modulator........ . ................ . 
FM Master Oscillator..... . .......... ..... . 
1st Aural Multiplier......... . ................................... . 
2nd Aural Multiplier .................. ............ ....................... . 
3rd Aural Multiplier.......... . .......... .......... . 
Aural Output Amplifier . . ..... .................... ............. . 
1st Mixer .............................. ................... ....... ... ....... ...... . 
2nd Mixe r .... ............. .. ..................... ............................. . 
Difference Frequency Amplifier ...... ...... ......................... . 
1st Difference Frequency Divider. . 
2nd Diffe rence Frequency Divider .................... .............. . 
3rd Diffe rence Frequency Divider .................................. . 
Crystal Oscillator•Reference Frequency ........ . 
1st Reference Frequency Divider .... . 
2nd Reference Frequency Divider ............... . 
3rd Reference Frequency Divider ................................ . 
Cathode Follower-Frequency Detector Drive ............ ..... . 
Off-Frequency Detector ............................ ............ ....... . 
Off-Frequency Interlock Control.. 
Voltage Regulator .............................. ......................... . 

MODULATOR 

1 1st Video Amplifier and Inverter ..... . ........... ........... . 
1 linearity Corrector ...... .............. .. . ........... .... . 
1 2od Video Amplifier .............................. ......................... . 
2 3rd Video Amplifier .............. .. .... ........................... . 
7 Modulator .............. ............................. . 
1 
1 
1 
1 
1 
1 
1 
1 
1 

10 
2 
2 
2 
2 
2 
2 

Modulato r Monitor ... .... ......... ............. ... . 
Sync Cathode Follower and Amplifi er .. 
Sync Separator ...... ... .. ...... . 
Pulse Former and Clipper 
Phase Splitter :;;,: 1 .. .. ................. . 
Phase Splitter # 2..... . . ................ . 
Clamp Diode # 1...................... . .................... . 
Clamp Diode # 2 .... ................. ................ . 
Voltage Regulator ................ .................. .................. . 
Voltage Regulators (Modulator Screens) ......... ........ . 
Voltage Regulators .. .......................... ............ .......... . 
Voltage Regulators .......... ..... ........................ ........... . 
Voltage Reference ......... ........ ...... ................................... . 
low Voltage Regulators ............................................... . 
High Voltage Regulators ................................. ................ . 
DC Amplifiers .... ............................... ... ...... ................... . 

R-F UNIT 

1st Visual Amplifie r. ...... .................. .................. ........... . 
1 2nd Visual Amplifier ........................ ........ ..................... . 
1 Visual Modulated Amplifi e r....... . ........................ .. . 
2 Visual Power Amplifiers....... . ...... ............ . 
1 1st Aural Amplifier..... ...... . ................ ..... . . 
1 Aural Power Amplifier ............. . 
9 Reflectome ter Detectors ......... ..... ... . 
4 Reflectometer Thyratrons ..... . 

Air Inte rlock ............................. . 

LOW-VOLTAGE REGULATOR 

3 Regulators ...... .. ......................... . ........................ ....... . 
1 D-C Amplifier .............................. ......... .. .. .................... . 
2 Voltage Refe rence .................................. ........ ............... . 

VISUAL BIAS SUPPLY 

2 Shunt Regulators ... ... ................. ... . 
1 D·C Amplifier ......... .. ............ ...... ..... . ....................... . 
1 Voltage Reference .......................... ....... ....... ...... ........ .... . 
2 Voltage Reference ..... . ......................... . 

Type 

6AK5 
6AK5 
5763 
5763 
5763 
5763 
5763 
6V6 
6V6 
5763 
5763 
5763 
5763 
6AS6 
6AS6 
6AQ5 
6AC7 
6AC7 
6AC7 
6J6 
6AC7 
6AC7 
6AC7 
12AT7 
6AS6 
2021 
OD3 

6CX8 
6Cl6 
6Cl6 
5933 
6146 
6Cl6 
6CX8 
6EA8 
6EA8 
6Cl6 
6Cl6 
6Al5 
6AL5 
OA2 
OB2 
OC3 
OD3 
5651 
6AS7•GA 
6336-A 
6SL7-GT 

7034 
4CX300A 
4CX5000A 
6166-A 
4CX300A 
4CX5000A 
6Al5 
2021 
2021 

6AS7G 
6SL7 
5651 

6336-A 
6SH7 
OA3 
OD3 

Carrier-Off Mon itor, ES-27235, is useful accessory for remote control. 

Mechanical Specifications 
Weight (approx.) ...... ............ . . ... 9000 lbs. (4082.4 kg .) 

Dimensions: 

Overall Length (front line cabinets only) ................... . 138" (350.5 cm ) 

O verall Height (front line cabinets only) 

Depth (front line cabinets only) .. 

O verall De pth 

.... 84" (213.4 cm) 

. ...... 20" (50.8 cm ) 

. .. .7813{6" (200 cm) 

Finish ......................... ........................ . . .... Two-tone umber gray, polished 
stainl ess steel trim 

Maximum Altitude u ..... ··· ·······················7500 ft . 

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

1 :~ For operation at rated power and normal plate voltage. 

Equipment Supplied 
TT-25Dl TV Transmitter, 25 kw visual , 7 kw aural with tubes, 

low pass, harmonic and sideband filters complete . For 
208 / 240 vo lt , 3 phase, 50 / 60 cycle input.............. .. ES-34291 

TTL-25DL TV Transmitter, 25 kw visua l, 7 kw aural with tubes. 
For 380 / 415 vo lt, 3 phase, 50 cycle input. (Outpu t 
power and requ ired filte rs to be determined in accord-

ance with required operating standards.)......... .ES-34293 

Optional and Accessory Equipment 

TTC-5A Control Console Equipment ................................ ...... ES-27274-9 

Set of Minimum Spare Tubes .......... .......... ... ...... ..... ...... . ....... ES-34214 

Complete Set of Spare Tubes.. ........ ........................ . . ......... ES-34292 

R.F. load and Wattme ter ...... ............... ..... . 

Input and Monitoring Equipment ..... ................ . 

Carrier-Off Monitor ........... ..... . 

Tuning Indicator for MJ.27 475 Exciter 

50 Cycle Conversion Ki t.. ......................... . 

BW•5B Sideband Respons e Analyzer 

Plate Curre nt Meter ........................ . 

. ... .......... Ml-19193 

.. ES-19237-E 

.. ES-27235 

. ....... Ml-27487 

. .................. Ml-34439 

... MJ.34000.B 

. ...... ... ....... Ml -21200-Cl 

Transmission line & Fittings (3 1/s ", 51.5 ohm) ....... . .Ml -19113-C 

NOTE: Specify items for connecting output of trans
mitter to VSBF or filt e rplex er. 

WM•71A Distortion and Noise Meter .. . ................. Ml •3007l•A 

WA-28A Audio Oscillato r ............... . . ................. MJ.3'.l028•A 

TO-524·AD Oscillator .. ... ..... . .Ml-26500-A 

BW-4B Visual Demodulato r ... . . ........... ES-34048 

Excite r Modification Kit (CCIR) ... Ml-34405 
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VHF TRANSMITTERS 

25 KW VHF TV Transmitter 
TYPE TI-25DH 

FEATURES 

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

• Designed for color-linearity correction 
circuits built into modulator 

• Maximum reliability through 
diplexed circuitry 

• Completely siliconized power supply 

• Economical installation 

• Improved picture quality- antenna 
reflections absorbed in reject load 

• Remote control provisions 

B.4027 

• Complete overload protection with 
"localizer indicators" 

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

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

• Completely air-cooled 

• Space requirements reduced 40 percent 

61 
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Control cabinet with door open showing auxiliary switches, breakers, 
ove rload and auxiliary relays . Overload indicating lights for all 
TT-25DH circuits are grouped on strip that can be seen through 
window when door is closed . 

DESCRIPTION 

The TT-25DH Television Transmitter operates on VHF chan· 

nels 7 through 13 (174 mc- 2J.6 me), with a peak visual 

power output of 25 kw (22 .5 kw CCIR). When used with 

one of the current VHF antennas, it is possible to obtain 

the maximum allowable 316,000 watts of effective radi
ated power. The TT-25DH may be purchased as a com

plete 25 kw high-power transmitter, or may be the result 

of a building-block program starting with a 5 kw trans
mitter (TT-5BH), then adding a 25 kw amplifier. A mini

mum of conversion is necessary to change from one power 

level to the next as the station grows. 

The TT-25DH circuits employ the latest design features and 

represent economy in operation. Highlighted features in

clude air-cooled tubes such as the 6166-A for long life and 

reliability. Single ended r-f circuits greatly reduce the 

number of necessary tubes and circuit components. Com

plete overload protection with indicating lights aid in 

quick location of faulty circuits. Inter-carrier frequency 

control accurately maintains frequency separation be

tween aural and visual carriers. 

The equipment provides separate visual and aural amp

lifiers- with a common power supply- 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 con

sists of a single power stage utilizing a Type 6166-A 

Tetrode in a grounded-grid, grounded-screen circuit. The 

transmitter is housed in a compact cabinet having only 

one access door. The cabinet can be broken down for ship

ping into racks and panels of varying size for easy han

dling. All r-f circuits and control circuits are located at the 

front of the enclosure. The rectifiers 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. Overload 

indicating lights for all the circuits of the transmitter are 

grouped on a single st rip so they can be see n through 

the window in the door. 

A single access door on the left end of the transmitter 

provides access to the rear of the control and r-f racks a s 
well as the components mounted on the rear wall of the 

enclosure . All heavy units such as the plate transformers 

and large reactors are mounted on a base on the floor. 

Since all operating controls and important adjustments 

are brought out to the front of the transmitter, it should 

not be necessary to enter the enclosure while power is on. 

!:very precaution has bee n taken to insure the operator's 

B.-4027 
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Visual r-f driver on the left and aural r-f driver 
on the right emphasize complete accessibility and 
straightforward unitized construction of the TT-
25DH Transmitter. 

safety when it is necessary to enter the 

enclosure for routine maintenance and 

service. In addition to the conventional 

plate interlock and high voltage ground

ing contactors, the 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 pri

mary of the high voltage transformers. 

The versatility of the new transmitter 

cabinets may be seen in the floor plan 
shown. 

Design Features 

The TT-25DH 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 50 

percent over previous designs to allow for installation in 

TT-25DH exciter (left) and modulator unit (right) are mounted on 
hinged chassis which allow units to tilt forward for utmost accessibil ity . 

VHF TRANSMITIERS 

existing buildings. Reduction of required floor space is 

effected by the walk-in enclosure design of the TT-25DH . 

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 transmitter is possible from within 

the enclosure. The modulator and exciter may be serviced 

by tilting the chassis forward, without removal from the 

cabinet. 

Exciter Circuit 
The TT-25DH Transmitter is driven by a common excite r 

containing both visual and aural chains . Accurate control 

of the separation of visual and aural carrier fre quencie, 

is the result of precise engineering circuit design. The vi s

ual chain is driven by either one of the two crystal con

trolled -6AK5 oscillator circuits as a primary source of 

carrier frequency . Oscillators may be switched by mea m 

of a 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 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 me (5 .5 me CCIR) separation 

between carriers. An off-frequency interlock prevents un

controlled frequency operating by cutting off pla te voltage 

to the stages that follow the exciter . 
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Panoramic rear vi e w of front-line cabinets of TT-25DH Transmitter. Control panel at far right, with driver portion of transmitter including rear of 

exciter and modulator panels occupying next cabinet. Final amplifi e rs are housed in cabinets at left . 

The automatic frequency control of the aural master oscil

lator is accomplished by feeding a small amount of energy 

from the aural and visual triplers 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 (458.33 

kc CCIR). The 375 kc (458.33 kc CCIR) signal mixes with 

the output of the 6J6 crystal controlled reference oscillator 

(1500 kc or 1833.33 kc CCIR) in the second 6AS6 mixer 

stage. The sum frequency is fed through a chain of three 

dividers with a total division of 100 to the frequency de

tector stage. This amount of division is necessary to reduce 

the swing at the frequency detecor so that the carrier will 

not drop out under any modulation conditions of the aural 

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 frequency, considerable im

provement in frequency control accuracy is obtained. Sig

nals from both the d ifferenc e frequency and th e 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 po

larity 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. 

Visual Modulator 
The 4CX5000A Visual Modulated Ampl ifier is grid modu

lated by the video modulator. A modulator output signal 

of approximately 300 volts peak-to-peak is required fo r 

full modulation of the visual transmitter. The modulator 

amplifies a standard 1 volt video signal to the required 

level. A linearity correction circu it is included, as well as 

motor-driven operating controls for use when remote con

trol is incorporated. 

The first amplifier stage in the video modulator is a con

ventional shunt-series peaked video ampl ifier. This is fol

lowed by an inverter stag e and a linearity corrector stage , 
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each of which has a gain of approximately unity. The 

linearity corrector is designed to predistort the signal to 

compensate for the non-linearity which always occurs in 

a grid modulated stage. Linearity correction is accomp

lished by the use of four biased diodes connected in the 

linearity corrector cathode circuit. The bias voltage on each 

diode is separately adjustable . Any one of the diodes can 

be made to start conducting at any br:ghtness level. The 

grid of the linearity corrector is clampe d in order to in 

sure the sa me correction to the linearity characteristic re

gardless of the average brightness of the picture signal. 

The linearity corrector is followed by a second video am

plifier using a 6CL6 tube and then by a third video ampli

fier consisting of two 5933 tubes. The grids of the thi rd 

Detailed rear view of r-f amplifier showing aural high-power cavity 
(right) and one of diplexed visual amplifiers (left) and highlighting 
accessibility of the high power plate and grid cavities for routine 
cleaning and maintenance . 

video amplifier are also clamped and from this point on the 

circuit is d-c coupled. The output (modulator) stage is a 

shunt regulated cathode follower. It consists of three 6146 

tubes connected in a circuit very similar to a conventional 

cathode follower, except that the cathode resistor is re

placed by four 6146 tubes operating in parallel. The grids 

of these four tubes are fed with a signal from the plate 

load of the three cathode follower tubes. This makes the 

circuit essentially a feedback amplifi e r of high efficiency 

capable of del ivering modulation at a high level to a 

large capacitive load. 

A carefully designed cl am p circuit assures reliable clamp

ing even with gre::tly degraded input signal. Back porch 

clamping is employed. 

Two power supplies are used . One supplies 250 volts to 

the low level stages wh ile the other supplies 575 . volts to 

B.4027 
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Rear view of right visual amplifier and auxiliary control equipment. 
Note at upper left the function switch which allows operation of 
either or both visual am!)lifiers with or without the aural transmitter. 
At lower left are the three individual voltage controls serving d-c, 

filaments and individual high power amplifiers. 

the third video and modulator stages. The use of a nega

tive 575 volt supply makes the use of a bucking bias 

supply unnecessary. 

The outputs of both supplies are electronically regulated 

by regulators mounted on the modulator chassis. This 

greatly reduces the possibility of unwanted video reson 

ances in power supply leads. The modulator rectifiers are 

located on the rear wall of the transm:tter enclosure. 

A monitor amplifier is provided for monitoring the modu

lator output signal. Numerous test jacks are also provided 

to simplify trouble-shooting and modulator alignment. 

Plate removed from bottom of high power amplifier, Ml-27192 , 
snowing d-c filament connections to the 6166A Tubes. 
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Driver portion of TT-2SDH (le ft) and control cabinet (right). Circled 
are the motor driven aural and visual excitation contrors which are 
part of the built-in remote control facilities of the TT-2SDH. 

Aural Modulator 
Frequency modulation is accomplished in the TT-25DH 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 fre 

quency of this oscillator is precisely maintained by the 

automatic frequency control circuit described 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 

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. 

R-F Circuits 
The r-f circuits employ a chain of multipliers and amplifiers. 

In the visual chain a 7034 tube operates as a tripler driv· 

ing a 4CX300A amplifier which in turn drives a type 

4CX5000A grid modulated power amplifier. The output 

of the modulated amplifier is equally divided by a power

spl itting balun to drive two 12.5-kw linear amplifiers. The 

outputs of these two amplifiers are then combined in the 

broadband diplexer to provide 25-kilowatts of peak visual 

power. Excitation control for the visual transmitter is ac

complished by varying the screen voltage on the 4CX300A 

stage. The aural chain consists of a type 7034 tripler driv

ing type 4CX300A amplifier followed by a type 4CX5000A 

class "C" power amplifier, which, in turn, drives a type 

6 J.66-A class "C" power amplifier. Power output of the 

aural transmitter is adjusted by varying the screen voltage 

on the 4CX5000A stage. Both these controls are operated 

by motors and therefore can be adjusted from a remote 

position. 

The visual linear amplifiers following the modulated stage 

each employ a 6166-A tetrode in a grounded-grid , 

grounded-screen circuit. Circuit design is simplified, since 
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the grid and screen may be by-passed to a common 
ground plane. Input and output circuits are then con
structed on opposite sides of the ground plane. The 6166-A 
cavity is fabricated in rectangular shape to that removal 
of one panel exposes the entire cavity for cleaning or 
other preventative maintenance. No neutralizing adjust
ments are required, since the 6 J.66-A stage is effectively 
neutralized over the entire band. D-c is used for filaments 
of the 6166-A to reduce hum modulation to a level well 
below the usual requirement. The same cavity design is 
used in the aural amplifier. 

Power and Control Equipment 
Wherever possible in this transmitter, the same d-c power 
supplies were used for both the visual and aural amplifiers . 
This greatly reduces the number of components in the 
transmitter. An exciter supply is built into the common ex
citer unit using stacked germanium diodes. The other sup
plies, .all using silicon diodes, are located on the rectifier 
panels at the rear of the enclosure. An 800-volt supply 
furnishes all screen voltages as well as the 7034 plate 
voltage. The intermediate voltage supply has a 4800-volt 
output for the 4CX5000A plates and a 2400-volt output 
for the 4CX300A plates. The high-voltage supply uses sili
con diodes which operate at one-s,ixth of rated current ca
pacity. This supply provides 6400 volts for the plates of 
the three Type 6166-A power tubes. High-voltage switch
ing allows independent operation of visual and aural final 
amplifiers. In addition, this feature permits removal of 

Regula ted bias supply for the visual power amplifier is a chassis 
mounted unit located in extreme right hand cabinet of TT-25DH. 

plate voltage from either visual amplifier in the event of 
tube failure which results in a minimum of lost air time. 
All voltages for the visual modulator are furnished by the 
remaining supplies . One has an output of + 350 volts, 
and the other has several outputs, all negative with respect 
to ground, which supply the high-level video stages a s 
well as bias for the modulator and 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 incor
porates both thermal and magnetic trips. All rectifiers and 
r-f stages following the exciter are protected by in-

Simplified block diagram of TT-25DH VHF TV Transmitter. 
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stantaneous overload relays 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 providing a record of the circuit giving trouble even 

though it may be intermittent. 

The equipment includes an automatic line voltage regu

lator which provides a stable line voltage to the filament 

primaries, the exciter, the modulator, and the low voltage 

power supply. Automatic filament line voltage regulators 

and automatic regulators capable of handling the complete 

transmitter are available as optional items. In localities 

troubled with excessive instantaneous line voltage fluctua

tion, an electronically controlled regulator for the low 

voltage supply is available as optional equipment. 

Special Protective Circuits 
The TT-25DH 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 reflecto

meter 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 re

move 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. 

Typical floor plan showing TT-25DH Transmitter, ceiling mounted sideband filter, and optional R-F load and Wattmeter. 
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View showing rear wall of TT-25DH enclosure with high-voltage and in iermediate vo:tage silicon rectifiers. Floor mounted are the intermediate 
and high voltage transformer and filter assemblies. 

Vestigial Sideband Filter 
The Ml-27799 Vestigial Sideband Filter is furnished com
pletely assembled and adjusted for any one of the FCC 
high-band VHF telev ision 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 

8.4027 

frequencies . The elements are so chosen that the reactance 
is balanced out and the input resistance is constant. The 
filter sections consist of lengths of coaxial line (lumped 

impedances), which are adjustable for tuning purposes. 
As the filter is pretuned at the factory to the channel 
stamped on the nameplate, no tuning adjustments are 

necessary. 

Reflections are kept to a minimum when transmission line 
specified in the transmitter schedule of equipment is used 

between the transmitter and sideband filter . 
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SPECIFICATIONS 

Frequency ................. ... .............. 174•216 me 

Maximum Power (5000 ft . 
elevation) ..................... ..... 25 kw 

Input and Output Impedance .... 50 / 51.5 ohms, 3 1/e" 
coaxial line 

VSWR ........ ........ ......... .............. . l . l or better 

Blower .. .......................... . 

Air Interlock .. ............... . 

230 volt, ¼ hp, 2850 rpm, 
50 / 60 cycle 

5 amp. @ 250 volts, a-c 

Ambient Temperature ... ... ....... ... 45 ° C max. 

Weight .............. ..... ......... ..... ... . 

Mounting ... .............. ............... . 

Clearance .......... .... . 

532 lbs. 

Wall or ceiling 

1211 

SS - -----

Ml-27799 Vestigial Sideband Filter. 

Performance 
FCC Specs. 

Type of Emission : 
Visual ...................... A5 
Aural ....... ......................... F3 

Frequency Range .................. Ch. 7-13 

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

Minimum Power Output: 
Visual ..... .... ...................... . 
Aural .................... ., .... . 

R-F Output Impedance: 

Input Impedance : 

25 kw 1 

13.6 kw~ 

10 kwl 
5 kw~ 

50 / 51.5 ohms 

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

Input Level : 
Visual .. ................... ........... 0.7 v. peak-to-peak 

min . 

Aural ................................ + 10 ± 2 dbm 

Amplitude vs. Frequency 
Respon se ........ ........ .... . 

Upper Side band Response,~ 
At Carrier plus 0 .5 me ..... . 
At Carrier plus 1.25 me ... . 
At Carrier plus 1.5 me ..... . 
At Carrier plus 2.0 me ..... . 
At Carrier plus 3.0 me ..... . 
At Carrier plus 3.58 me ... . 
At Carrier plus 4.0 me .. . 
At Carrier plus 4. 18 me ... . 
At Carrie r plus 4.75 me ... . 
At Carrier plus 5 .0 me ..... . 
At Carrier plus 5.75 me ... . 

Lower Sideband Response :4 

Uniform ± 1 db from 
50 to 15,000 eye. 

+ 1, - l.5db 
+ 1, - 1.5 db 

+ 1, - 1.5 db 
+ 1, - l.5db 
+ l, - l.5db 

+ 1, - 3.0 db 
- 20 db max. 

At Carrier minus 0 .5 me .... + l, - 1.5 db 
At Carrie r minus 1.25 me .. - 20 db max. 
At Carrier minus 3.58 me .. - 42 db max. 

Variation in Frequency 
Response with Brightness" ± 1.5 db 

SPECIFICATI ONS 

CC/R Specs. 

A5 
F3 

174-216 me 

22.5 kw 1 

12.5 kw~ 

10 kw l 
4.4 kw~ 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

0.7 v. peak-to-peak 
min . 
{composite video ) 

+ 16 ± 2 dbm for 
50 kc dev. Uniform 
± 1 db from 50 to 
15,000 eye . 

+ 1, - l.5db 
+ 1,- l.5db 
+ 1, - 1.5 db 

+ 1, - 1.5 db 

+ 1, - 1.5 db 
- 20 db max. 

+ 1, - 1.5 db 
- 20 db max. 

± 1.5 db 

FCC Specs. 

Carrier Frequency StabilityG 
Visual ....... .. ........... ... .... .. ... ±1 kc 
Aural ................................ ± 500 cps7 

Modulation Capability: 
Visual ........................... ..... 12.5 ± 2.5 % 

Aural 

Audio Frequency Distortion ___ _ 

FM Noise, 

(reference white ) 
± 50 kc 

1.5% max. 
50-100 eye. 
1.0% max. 
100-7500 eye. 
1.5% max. 
7500-15,000 eye. 

be low ± 25 kc Swing ........ 60 db 

AM Noise, r.m.s .: 
Visual ............ .................... 45 db 

below 100% mod. 

Aural 50 db below carrier 

CC/R Specs. 

±.0005 % 
±.001 % 

12.5 ± 2.5% 
{reference white\ 
± 50 kc 

1.5% max. 
50-100 eye. 
1.0% max. 
100-7500 eye. 
1.5% max. 
7500-15,000 eye. 

60 db 

45 db 
be low 100% mod. 
(hum and thermal) 

50 db below carrier 

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

peak of sync level peak of sync leve l 

Regulation of Output.. 7 % max . 

Burst vs. Subcarrier Phase8 .. ± 5 degrees max . 

Subcorrier Pha se vs. 

Brightnessn ................. ± 7 degrees max . 

Subcarrier Amplitudes ........ ± 10 % max. 

7% max. 

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

~ Measured at the input to the diplexer or filterplexer. 

:i With respect to the response at 200 kc, as measured by the BW-5B 

Sideband Response Analyzer at transmitter mid-characteristic. 4.75 

me attenuat ion requires use of Ml -27132 LP filter in the video input 

circuit. 
1 With respect to the response at 200 kc at transmitter mid-character

istic. 
:--i Maximum variation with resoect to the response at mid-characteristic 

measured with the BW-5B Sideband Response Analyzer at brightness 

le vels of 22.5% and 67.5 % of sync peak , using approximately 

20% (peak-to-peak ) modulation. 
fi Maximum variation for a oeriod of 30 days without circuit adjustment . 

7 Maximum variation with ·,esoect to the standard 4.5 me separation 

between aural and vis ual ~arriers. 
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Input power curve for TT-25DH Transmitter. 

linearity 
(Differential Gain ) 10 

Envelope Delay vs. 
Frequency11 ...... . 

Harmonic Attenuation , ratio 
of cny single harmonic to 

FCC Specs. 

1.5 db max. 

±.08 µ, sec. from 0 .2 
to 2 .1 me 

± .04 µ,sec . at 3.58 
me 

±.08 µ, sec. at 4 .18 
me 

peak visual fundamental 1 ~ At least 60 db 

Electrical 
FCC Specs. 

Power Lin ~ Requi reme nts: 
Transm itter : 

CCIR Specs. 

1.5 db max. 

At least 60 db 

CCIR Specs. 

Lin e 230 / 208 volts, 230 / 208 volts, 
3 phase, 50 / 60 eye. 3 phase, 50 / 60 eye . 

Slow Line Variations ____ ± 5% max. 
Rapid Line Variations .... ± 3% max. 
Power Consumption 

(25 kw Visual 
& 12.5 kw Aural ) ..... See Curve 

Power Factor (approx.) 90% 

Crystal Heaters: 
Line ······--------------------

Power Consumption 

115 volts, single 
phase, 50 / 60 eye. 

28 watts 

± 5 % max. 

± 3% max. 

34 kw (black pix) 
30 kw (av. pix) 
(Visual vs. aural 
output ratio 5 : 1) 

90% 

115 volts, single 
phase, 50 / 60 eye. 

28 watts 

8 Maximum de parture from the theoretical when reproducing saturated 
primary colo.rs and their complements at 75% amplitude. 

9 Maximum phase difference with resoect to burst, measured after the 
VSBF, for ·any brightness level bet,;,een 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. 

IO Maximum variation in the amolitude of a 3 .58 me sine wave modu• 
lating signal as the brightn.;ss leve l is varied between 75% and 
15% of sync peak. The gain shall be adjusted for 10% (peak-to
peak) modulation of the 3.58 me signal when the brightness is at 
pedestal level. This is equivalent to 5% (peak-to-peak) modulation 
as indicated by a conventional diode demodu'.ator connected after 
the VSBF . 

.1 l Maximum departure from standard curve. The tolerances vary fin • 
early between 2.1 and 3 .58 me and between 3.58 me and 4.18 me. 
To meet the specification a properly terminated phase correction 
network, ES-34034-B is required in the video input circuit of th e 
transmitter. 

12 Measured with harmonic filters in the visual and aural transmitter 
outputs. 
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TT-25DH Tube Complement 
EXCITER 

Qty. 

1 

1 
2 

Function 

Visual Crystal Oscillator #1.. ...... . 
Visual Crystal Oscillator # 2 
Buffer Amplifier ...... . 
1st Visual Multiplier ....... . 
2nd Visual Multiplier .. . 
3rd Visual Multiplier ........ ................ .. . 

Type 

6AK5 
6AK5 
5763 
5763 
5763 
5763 
5763 
6V6 

Visual Output Amplifier .. 
Reactance Tube Modulator. 
FM Master Oscillator ... 
1st Au ra l Multiplier .. 
2nd Aural Multipl ier 
3rd Aural Multiplier 
Aural Ou tp ut Ampli fier _ .. 
1st Mixer 
2nd Mixer .. 
Differe nce Fre quency Am pli fier .. ... 
1st Differe nce Frequency Divider. 
2nd Difference Frequency Divider .. 

6V6 

·············· 5763 
...... ····••····· 5763 
················•··· 5763 

. ············ ··· 5763 
6AS6 
6AS6 
6AQ5 
6AC7 
6AC7 

3rd Difference Frequency Divider. ... . ... .... ........... ... . 6AC7 
6J6 
6AC7 

Crystal Oscillator-Refere nce Freque ncy .. 
1st Reference Frequency Divider. 
2nd Reference Frequency Divide r. 
3rd Reference Frequency Divider 
Cathode Follower-Freque ncy Detector Drive 
Off-Frequency Detector ......... ....... . 
Off-Frequency Interl ock Control 
Voltage R-,gulator ..... 

6AC7 
6AC7 
12AT7 
6AS6 
2D21 

. ............... OD3 

RCA Type 6166-A Ceramic Power tube which serves as a long 
life class "C" power amplifier in the RCA TT-25DH Transmitter. 
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TT-25DH Tube Complement (Continued) 
MODULATOR 

Qty. Function Type 

1 1st Video Amplifier and Inverter ...................................... 6CX8 

1 Linearity Corrector ........................... ....................... .......... 6CL6 
1 2nd Video Amplifier. ......................................................... 6CL6 

2 3rd Video Amplifier .......................................................... 5933 
7 Modulator ........................................................... 6146 

Modulator Monitor ........................ ................................... 6CL6 
Sync Cathode Follower and Amplifier .............. ............... 6CX8 
Sync Separator .... .................... ..... ......................... ........... 6EA8 
Pulse Former and Clipper........................ 6EA8 

Phase Splitter # 1 .................... 6CL6 
Phase Splitte r # 2............. ...................... . .. 6CL6 
Clomp Diode # 1 ............................................................... 6AL5 
Clomp Diode # 2..................... . ............... 6AL5 
Voltage Regulator ................................ ......................... OA2 

10 Voltage Regulators (Modulator Screens) ......................... OB2 

2 Voltage Regulators .......................................................... OC3 

2 Voltage Regulators ............................................. ............ OD3 
2 Voltage Reference ................... .... ......... .. ..... 5651 

2 Low Voltage Regulators ........................... ...... .... ............... 6AS7·GA 
2 High Voltage Regulators ......... ............................... ............ 6336·A 

2 DC Amplifiers ................................ ........................ 6SL7•GT 

R·F UNIT 
Visual Tripler ................................ . .... 7034 
1st Visual Amplifier ........................ .............. ..................... 4CX300A 

1 Visual Modulated Amplifi er.. ........................... 4CX5000A 

2 Visual Power Amplifiers................................. 6166·A 

Aural Tripler ........................... . .......................... 7034 
1 1st Aural Amplifier........... ....................... 4CX300A 
1 2nd Aural Amplifier....... . ................ .. ............ ....... 4CX5000A 
1 Aural Power Amplifie r... .... 6166.A 

10 Reflectometer Detectors ................................................... 6AL5 
4 Reflectometer Thyrotrons .... ........ .... ......................... 2D21 

1 Air Interlock ......................... ............................. ........ .. 2D21 

LOW.VOLTAGE REGULATOR 
3 Regulators .................................................. ..................... . 6AS7G 

1 D·C Amplifier ................... 6SL7•GT 
2 Voltage Reference ................... ........... ......... ... ............... 5651 

VISUAL BIAS SUPPLY 
2 Shunt Regulators ............................................................. 6336·A 

1 D·C Amplifier .................................................................... 6SH7 
Voltage Reference ........................ ...... .......................... .. OA3 

2 Voltage Reference ..... .......................... ............................ OD3 

Mechanical Specifications 
Weight (opprox.) .......................................................... 9000 lbs. (4070 kg .) 

Dimensions: 
Overall Length (front line cabinets only)....... . ..... 160" (406.4 cm) 
Overall Height (front line cabinets only)...... . ..... 84" (213.4 cm) 
Depth (front line cabinets only)................. . ................ 20" (50.8 cm) 
Overall Depth ................ . ............... . ............. .7817(6" (200 cm) 

Finish ........................................................... Two•tone umber gray, polished 
stainless steel trim 

Maximum Altitudel2 ....................................................................... 7500 ft. 

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

12 For operation at roted power and normal plate voltage. 

Carrier•Off Monitor, ES•27235, is useful accessory for remote control. 

Equipment Supplied 
TT·25DH TELEVISION TRANSMITTER ES.34212 

Qty. Description Stock No. 

Control Unit ......................................................... Ml •27180•A 

5•kw R· F Unit ............ ............................................ Ml .34460 

Aural and Visual Amplifier Unit...... . ... M1 •27192 

Amplifier and Auxiliary Control Unit.. . ...... Ml •34426 

Switchgear Panel ............ ................ . ........ Ml.34427 

Plate Contoctor Panel. ........................................ Ml.34428 

Rectifier Panel ........... .... ................ . ...... Ml.34461 

High Voltage Rectifier Panel. ........ .... .Ml.34431 

Line Regulator .................................. . .. Ml.27 473•A 

line Regulator Control Pan el.. ...... ...... ............... Ml.27471 

Transformer Filter Assembly.......... ..Ml.34462 

Transformer . ............... ............... ... . ....... Ml.27636.C 

High Voltage Filter Assembly.......... . .............. M1·34429 

High Voltage Transformer........ ..... . .............. Ml.34430 

Blower Enclosure and Filter Panel. .................... Ml.34432 

Blower Unit ......... ........ ...................................... Ml.27195 

Installation Material ..... ..................... ...... ..... ..... M1 ·34433 

Wiring Materi al ........ . .............. ... .................. Ml.34434 

1 Low Voltage Regulotor ............................. ............. Ml .27469 

2 Crystal Unit .......... . ...................... Ml.27492 

2 Side Pan e l ...... .......... .................................... . ..... Ml.3054 l •G84 

4 Monitoring Unit ... . ........ Ml • 19088 

3 Monitoring Diodes .............................................. MI . J905l•B 

Low•poss Filter .................................................. Ml.27132 

2 Harmonic Filter ...... . ..................................... Ml•273 J 8.A7 / A 10 

1 Sideband Filter .... . ..................... .... ............. MJ .27799.Chonnel 

2 Diplexers .......................................... MJ .27393 

Input Reject Load ..... . .................................. MJ . J 9196.H 

Output Reject Load ............................................... MJ.27396 

Set of Operating Tubes .................. .................... ES.34213 

1 Set Transmission Line ........................................... MJ .34435.Chonnel 

3 Reducer Couplings ................................................ MJ. J 91 J 3.C7 

20 Couplings ..................... ..................... .... ................ Ml. J 9112•8 

11 90 ° Mitre Elbow (15/a") ........................................ MJ.J9112•18C 

11 90 ° Mitre Elbow (31/a") ................... ..................... MI.J9113.C18 

26 Coupling .... . .............................................. MJ.J91 J 3.C8 

Finish Touch.Up Kit...... . ........... MJ.27660·A 1 

Miscellaneous Hardware Kit .................. ................ MJ.7474 

Tool Kit .. ..... ......................... . ......................... Ml.27088 

Set of Installation Drawings .............. ... ................ 8530228•501 

1 Socket Alignment Gouge ...... . Ml•27578•A 

2 Sets of Instruction Books....... . ....... 1B•31507 

2 Sets of Installation Books ...... IB.31508 

Optional or Accessory Equipment 
TTC·5A Control Console Equipment, with master moni• 

tor but less maste r monitor power supply ..... ES•27274•9 

Set of Spore Tubes ................................... . . .. ES.34213 

Set cf Min . Spore Tubes. . ..... ES.34214 

Filterplexer . . ..... M1 •273 l 6•Chonnel 

R·F Load and Wotttmeter ............. . .Ml.19193.H 

Input and Monitoring Equipment ............ . . ............ ES. J 9237.E 

Corrier•Off Monitor ...................................................... ES.27235 

Tuning Indicator for MJ .27475•H Exciter .... ..... ............. Ml .27487 

50 Cycle Convers ion Equipment ...... .. .............. . ...... M1·34439 

BW•5B Side band Response Analyzer. ....... . . ... M1 •34000·B 

Plate Current Meter ............................ . . ....... MJ.21200.Cl 

WM.71A Distortion and Noise Meter .. . . ....... M1 ·30071 •A 

WA.28A Audio Oscillator ....... . . ........ Ml•30028•A 

TO.524.AD Oscillato r ...... ...... . . ...... M1•26500•A 

BW•4B Visual Demodulator ....................... ................... ES.34048 

Exciter Modification Kit (CCIR).. .. ................... . .. M1•34405 
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35 KW VHF Amplifier 
TYPE ff-35BH 

FEATURES 

• Visual power output 35 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-low operating costs 

• Vestigal sideband characteristics deter
mined by fixed-tuned, trouble-free, fac
tory ad justed sideband fil ter 

I 
r 

I 
' • 

US ES 

The 35 KW VHF Amplifiers are high-power equipments de

signed to convert RCA TT-1 OAH or TT-1 l AH television 

transmitters for higher power operation. The Type TT-35BH 

amplifier is used for channels 7 through 13. 

The amplifiers are designed to provide excellent mono

chrome or color coverage for large urba n centers . They are 

capable of up to 35 kilowatts peak visual power meas ured 

at the output of the sideband filter and 21 kw aural 

power. Maximum performance is necessarily dependent 

upon and governed by the performance of those portions 

B,4013 

of the transmitter preceding the amplifier. When used in 

conjunction with standard RCA superturnstile or travelling 

wave antennas, the amplifiers permit TV stations to achieve 

present 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 7-13 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. 

73 
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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 of seven 

air-cooled RCA type 5762-A Triodes in a grounded-grid 

circuit. Fewer operating tubes can be use d in the aura l 

amplifie r 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. 

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. Th ey allow a maximum of accessibility to maintenance 

and service personnel. 

The equipment contains tank circuits to cover channels 7 

to 13 inclusive. 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 ampli

fier. The aural amplifier is similar to the visual amplifier, 

except that it is frequency modulated and therefore ope r

ated class "C". The visual amplifier has sufficient band

width so that it can easily reproduce the picture informa

tion from the driver transmitter. 

Closeup showing the cluster of seven air-cooled 5762-A 
triodes used in the 35 kw amplifier equipment. 

8.-4()13 
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7-RCA 5762 -A TUBES 

Equivalent circuit of the 35 kw high band amplifier for cha nnels 7 to 13. 

Diode monitors are included so tha t tuning and monitoring 

may be accomplishe d 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 

convenient place in the output line, is designed to directly 

read percent power output, and standing wave ratio. 

RCA transmitters adding 35 kw amplifiers must have a 

vestigial sideband filter capable of handling 35 kw in the 

visual portion . 

The control equipment is of conventional design. The over

load system has an automctic reset feature. After an over

load occurs the plate volta ge is removed momentarily, 

then automatically returned twice. If the overload persist; 

for the third time the plate voltage will remain cut off. All 

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 diffe rences in the 

high-voltage filte r, the power supplies for the aural and 

visual amplifiers are identical. The high-voltage rectifie rs 

employ six RCA 673 me rcury vapor rectifier tubes in a 

double 3-phase half-wave circuit with a balance coil. Th e 

bias supply for the visual amplifier i; we ll regulated , its 

output voltage remaining constant for la rge changes in 

grid current. The bias for the aural ampl ifi e r is essentially 

obtained from grid leak resistors with just enough fixed 

bias to protect the tubes when there is no drive. 

Typ ical floor plan of TT-11 AH Transmitter with TT-35BH amplifi er. 
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TRANSMITTER CONTROL 
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IN PUT &.. MONITORING 
EQUIPMENT RACKS 
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Performance Speciflcations1 

Visual 

Type of Emission ............... ......... . 

Frequency Range ......... .... ...... ... . 

Rated Power Output 

Input Power Level. .................... . 

R·F Output Impedance .. . 

R-F Input Impedance .......... . 

Frequency Response: 
± 1 db at carrier 
± 1 db at carrier 
± l db at carrier 
± 1 db at carrier 
± 1 db at carrier 

+ l , - 1.5 db at carrier 

Variation in Frequency Re-
sponse with Brightness3 ......... . 

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

Amplitude Variation Over One 

A5 

Channels 7-13 

35 kw 

8.5 kw 

50 / 51.5 ohms 

50 / 51.5 ohms 

+ o.5 mc2 
+ 1.25 me 
+ 2.0 me 
+ 3.0 me 
+ 3.58 me 
+ 4.18 me 

± ! ½ db 
50 db below 

100% mod. 

Aural 

F3 

Channels 7-13 

21 kw 

4.5 kw 

50 / 51.5 ohms 

50 / 51.5 ohms 

Uniform ± 1 db 
from 50 to 
15,000 cycles 

50 db below 
carrier 

Picture Frame ....................... . Less than 2 % of 
the peak of sync 
level 

Regulation of Output ................. . 4% max. 

Linearity (Differential Gain )4 •••• 1.5 db 

Electrical Specifications 
Power Line Requirements: 

Line ......... ...... ........................ ............. 208 / 230 volts, 3 phase, 60 cycles 
Slow Lin e Variations .............................................................. ± 5% max. 
Rapid Line Variations ............................................................ ± 3% max. 
Regulation ........................................................................ ........ 3% max. 

Power Consumption : Complete 
Amplifier Transmitter 

Black Pictu re and 21 kw Aural.................. 98 kw 136 kw 
Average Picture and 21 kw Aural.. .......... 81 kw 114.5 kw 

Tube Complement 
VISUAL SECTION 

AMPLIFIER 

Function Qty. Type # 

Visual Linea r Amplifier... ....... ... ......•.... ....... 7 5762•A 

High Voltage Power Supply...... .............................. . 6 673 

Bias Supply ..................... ....................... ............. ..... .... I 5R4GY 

Bias Supply ........ .. ... .......... ............................ ..... ........ . 

Bias Supply ................................................................ . 

Bias Supply ....... .. . 

Bias Supply ...... .. . 

Monitor 

Monito r ......................... .... ... . 

7 

2 

2 

6336A 

6SH7 

OD3 

OA3 

6AL5 

2D2l 

AURAL SECTION 

Function 

Aural Amplifier 

Qty. 

7 
High Voltage Power Supply...... ............................... 6 

Bias Supply .................................... .... .... .................... . 

Monitor 

Monitor 

Mechanical Specifications 

2 

Type# 

5762•A 

673 

5R4GY 

6AL5 

2D2l 

Dimensions ........................ .. ...................... (For dimensions see floor plans) 

Weight (approx.): 
Aural and Visual Power Amplifier 

and Blower, each .................................................... 1100 lbs. (499 kg .) 
Au ra l and Visual Power Supply and Filter .............. 1100 lbs. (499 kg .) 
Aural and Visual Control Unit, each ..................... l 000 lbs. (453.6 kg. ) 
Aural and Visual Plote Transformer, each ............ 1250 lbs. (567.0 kg. ) 

Fini sh .......... Two tone umber g ray with brushed chrome trim and fittings 

Maximum Altitude5 ........... ............................................................... 5000 ft. 

Ambient Temperature ........ ........ . ............... .45 °C max., l0°C min . 

Equipment Supplied 
TT·35BH 35 KW VHF AMPLIFIER ES.34266 

Description 

R-F Amplifier Units ......... . 

R·F Amplifi er Base Units .. .................................. . 

Blower Units 

Control Units 

Visual Rectifier Unit ....... .. ................................... . 

Au ral Rectifier Unit ......... . 

Monitoring Units ......... ........................................ . 

Monitoring Diode .. . 

Qty. 

2 

2 

2 

2 

l 

2 

Harmonic Filters .............. ................................... 2 
Driver Reflectometer Meters (0.20 micro•amp.) 2 

Set of Installation Material. ................................ . 

Set of Wiring Material.. .................................... . 

Transmission Lin e (*Supply quantity lo suit 
installation requirements as specified on 

sa les order) ···-········· ······························ ·········· * 

Transformers ------··--··-- --·· ----·--·······----············· ·······-- 2 

Elbows (* Supply 2 if specified on sa les order) 

Finish Touch.Up Kit ................... . 

Set of Equipment Tubes ... . 

Nameplate .................. . 

Miscellaneous Hardware Kit ......... . 

Instruction Book s ·-----···· ·· ·········---···· 

Insta ll ation Instruction Books ....... . 

Carrier Off Monitor .................... .......... .............. . 

2 

l 

2 

2 

Optional and Accessory Equipment 
Diplexer ..................... .......................................... . 

R-F Load and Wattmeter ..................... . 

BW-5B Sideband Response Analyzer ... . 

Set of Complete Spare Tubes ............. ... . 

Set of FCC Spare Tubes............... . .............. . 

Set of End Shields (2 per set) .............. . . 

Set of 4•inch Channels (l front and l rear) ..... . 

Plate Current Meter .. ........................................... . 

50 kw Vestigial Sideband Filter .. ...... ........ ......... . 

Low Pass Video Filter ......... ............. .............. ..... . 

Stock # 

Ml-19066 

Ml -19067 

Ml -19068 

Ml-19367 

Ml-19368 
Ml.]9369 

Ml-19088 

Ml-19051 -B 

Ml•273J8G 

Ml-19181 •A 

Ml -19380 

Ml -19076 

Ml-19113-B 

Ml-19111 -Jl G 

Ml-191ll -2 

Ml -28153 

ES-19229 

Ml -28180. J 

Ml -7474 

IB-30290 

IB-30289 

ES.27235 

Ml-193946 

Ml -19193.H 

ES·34010-B 

ES.34267 

ES.34268 

Ml-28061 

Ml -19365 

Ml .21200.CI 

Ml .27315-H 

Ml -27132 

1 Th e overall performance of a TV transmitter using the TT-35BH 35 kw 
Amplifier is necessa rily dependent upon and governed by the per
formance of those portions of the transmitter preceding the amplifier. 

2 With respect to the response at 200 kc, as measured by the BW-5B 
Sideband Response Analyzer at transmitter mid-characteristic. 4.75 me 
attenuation requires use of Ml -27132 LP Filter in the video input 
circuit. 

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

4 Without correction . The correction circuits are norma lly applied in 
or ahead of the video mod ulator in the driver. Measured at 3 .58 me 
with incremen ts not la rger than 10% between 15% and 75 % af 
peak of sync voltage. 

5 For operation at rated power and normal plate voltage. 

G Order to suit customer's assigned frequency. 

B.«>13 
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50 KW VHF TV Transmitter 
TYPE ff-SODH 

-

FEATURES 

• Visual power output 50 kw peak measured 
at output of sideband filter or filterplexer 

• Designed for color-linearity correction 
circuits built into modulator 

• Increased reliability and performance 
through paralleled transmitter concept 

• Completely siliconized power supply 

• Economical installation 

• Improved picture quality-antenna 
reflections absorbed in reject load 

• Remote control provisions 

• Complete overload protection with 
"localizer indicators" 

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

• Inter-carrier frequency control accurately 
maintains frequency separation between 

aural and visual carriers 

• Completely air-cooled 

77 
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TT-SODH Transmitter installation showing the two 25-kw transmitters and control console employed 
by Station WNAC-lV, Boston, Mass. This is the first parallel television system in the United States. 

DESCRIPTION 

The TT-50DH Television Transmitter operates on VHF chan

nels 7 through 13 (174 mc- 216 me), with a peak visual 

power output of 50 kw (45 kw CCIR). When used with 

one of the current VHF antennas, it is possible to obtain 

the maximum allowable 316,000 watts of effective radi

ated power. The TT-50DH may be purchased as a com

plete 50 kw high-power transmitter, or may be the result 

of a building-block program starting with a 5 kw trans· 

mitter (TT-5BH), then adding a 25 kw amplifier and later 

doubling the facilities by adding a TT-25DH transmitter. 

A minimum of conversion is necessary to change from one 

power level to the next as the station grows. 

The TT-50DH Transmitter consists of two RCA TT-25DH 

Transmitters operating in tandem and the first to employ 

the new concept of paralleled operation in the United 

States. This system has been shown to be more reliable 

than conventional systems for both monochrome or color 

transmission, while an increase in electrical performance 

and operating economy is also realized . 

The parallel TV system uses new methods of video phase 

monitoring and contains a variable synthetic line for video 

delay. A simpl ified method to minimize r-f phase and 

amplitude errors at the combining diplexer is employed. 

As in the TT-25DH, highlighted features include air-cooled 

tubes such as the 6166-A for long life and reliability. Single 

ended r-f circuits greatly reduce the number of necessary 

tubes and circuit components. Complete overload protec

tion with indicating lights aid in quick location of faulty 

circuits. Inter-carrier frequency control accurately main

tains frequency separation between aural and visual 

carriers. 

The equipment provides separate visual and aural ampl i

fiers - with a common power supply- for use with the driver. 

This equipment includes air-cooled linear broadband 

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 Type 6166-A Tetrode in 

a grounded-grid, grounded-screen circuit. 

The two 25-kw transmitters are housed in compact cabinets 

that can be broken down for shipping into racks and 

panels of varying size for easy handling. All r-f circuits 

and control circuits are located at the front of the en

closure. The rectifiers 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 
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panel above the door. The auxiliary switches, breakers, 
overload and auxiliary relays, etc. are in the control unit 
behind a non-interlocked door. Overload 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. 

A single access door on the left end of each transmitter 
provides access to the rear of the control and r-f racks as 
well as the components mounted on the rear wall of the 
enclosures. All heavy units such as the plate transformers 
and large reactors are mounted on a base on the floor. 

Since all operating controls and important 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 rou
tine ma intenance and service. In addition to the conven
tional plate interlock and high voltage grounding con
tactors, the plate transformer disconnect switch is fitted 
with a long handle which extends across the door open
ing . This makes it difficult to enter the enclosure without 
opening the primary of the high voltage transformers. The 
versatility of the new transmitter cabinets may be seen in 
the floor plan shown. 

Design Features 
The TT-50DH was designed with reliability and ease of 
operation and maintenance in mind. A basic advantage of 
the parallel system is the fact that if either transmitter fails , 
the remaining transmitter is unaffected and the fall off in 
radiated power is approximately 6 db or one-quarter field 
strength. As a result the viewer will probably notice no 
change in the aural reception due to the AGC in the re· 
ceiver. Close-in viewers will notice little if any change in 
picture quality, while distant viewers may lose some qua l
ity due to less contrast and resolution . Parallel ing trans
mitters also reduces somewhat the need for a standby 
transmitter, or power cut-back equipment. 

Another distinct advantage of paralleling is new ease in 
tuning and testing . Continuous video phase monitoring and 
correction is achieved by using a wideband differential 
oscilloscope as a phase detector and monitor, and a vari
able synthetic line-switching section as a corrective device. 
This method allows the video phase to be monitored, and 
corrected, if need be during picture program . 

This method of r-f phase-detection and correction circuits 
employed has a second advantage. This system utilizes a 
constant-impedance line stretcher between exciter and 
transmitter in one half of each the aural and visual parallel 

Typical floor plan fo r the TT-SODH Transmitter. 
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Front view of one of the tandem 25-kw transmitters with doors open. Control cabinet is seen on left, with driver portion of 

the transmitter including exciter and modulator panels occupying the next cabinet and final am!)lifiers in cabinets at right. 

chains. By minimizing the combining diplexer reject load 

power through varying the line stretcher length, correct 

in-phase operation can easily be achieved. No longer is it 

necessary to use the trial-and-error method of inserting 

precut lengths of coaxial cable into one-half the parallel 

chain to reduce the combining diplexer reject power to 

a given level; nor the more expensive method of using 

an automatic phase control servo circuit employing a 

motorized line stretcher, a phase comparitor, and a feed 

back control network . 

Operating cost is lower for the parallel system as com

pared to the main/ stand-by system. It eliminates having 

an idle transmitter used only during failures or maintenance 

of the main transmitter, and lowers inventory costs for 

spare tubes and components since they are identical in 

both transmitters. Maintenance cost will be reduced since 

this type work can now take place during regular working 

hours by shutting down the transmitter half to be repaired . 

The vast majority of the viewers will notice little, if any, 

difference on their screens. In the case of transmitter failure 

a direct comparison can be made to meter readings, etc. 

of the work and non-working units, thus speeding the 

repair time. 

Access to components is better because of new improved 

mechanical design. Reduction of required floor space is 

effected by the walk-in enclosure design of the transmitter. 

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 transmitter is possible from within 

the enclosure. The modulator and exciter may be serviced 

by tilting the chassis forward, without removal from the 

cabinet. 

Exciter Circuit 
The TT-50DH Transmitter is driven by a common exciter 

containing both visual and aural chains . Since only the 

exciter of one of the two 25-kw units operating in parallel 

is required, the exciter in the other unit is always available 

in the stand-by condition. This is an excellent fail-safe 

feature of the TT-50DH. 

Accurate control of the separation of 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 6AK5 oscillator circuits as a primary 

source of carrier frequency . Oscillators may be switched 

by means of a 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 fre

quency of the exciter. The aural master oscillator is a 

free-running 6V6 oscillator controlled by a pair of 6V6 

reactance tubes which ore part of the automatic-frequency 

control circuit used to maintain the 4.5 me (5.5 me CCIR) 

separation between carriers. An off-frequency interlock 

prevents uncontrolled frequency operating by cutting off 

plate voltage to the stages that follow the exciter. 

B.4040 
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Visual r-f driver on the left and aural r-f driver 
en the right emphasize complete accessibility 
and straightforward unitized construction of the 
TT-SODH Transmitter. 

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 mixer tube. When the aural oscil

lator 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 (458.33 kc 

CCIR) . The 375 kc (458.33 kc CCIR) sig 
nal mixes with the output of the 6J6 

crystal controlled reference oscillator 

(1500 kc or 11:33.33 kc CCIR) in the sec· 
ond 6AS6 mixer stage. The sum fre

quency is fed through a chain of three 

dividers with a total division of l 00 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 transmitter. The 6J6 reference 
oscillator signal is fed through three divider stages with a 

total division of 80 to the frequency detector stage. By 

Transmitter exciter (left) and modulator unit (right) are mounted on 
hinged chassis which allow units to tilt forward for utmost accessibility . 
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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 reference frequency chains are fed into 

the frequency detector. The frequency detector is essen

tially 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 re- • 

actance tubes for the master oscillator in such a way as 

to correct the frequency of the master oscillator. 

Visual Modulator 
The 4CX5000A Visual Modulator Amplifiers are grid modu

lated by the two video modulators. The modulator output 

signal of approximately 300 volts peak-to-peak is required 
for full modulation of each of the visual transmitters. The 

modulators amplify a standard l volt video signal to the 

required level. A linearity correction circuit is included, 
as well as motor-driven operating controls for use when 

remote control is incorporated. 

The first amplifier stage in each video modulator is a con· 

ventional shunt-series peaked video amplifier. Th is is fol

lowed by an inverter stage and a linearity corrector stage, 

each of which has a gain of approximately unity. The 

linearity corrector is designed to predistort the signal to 

compensate for the non-linearity which always occurs in 

a grid modulated stage. Linearity correction is accomp
lished by the use of four biased diodes connected in the 

linearity corrector cathode circuit. The bias voltage on each 

diode is separately adjustable . Any one of the diodes can 
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be made to start conducting at any brightness level. The 

grid of the linearity corrector is clamped in order to in

sure the same correction to the linearity characteristic re

gardless of the average brightness of the picture signal. 

The linearity corrector is followed by a second video am

plifier using a 6CL6 tube and then by a third video ampli

fier consisting of two 5933 tubes. The grids of the third 

video amplifier are also clamped and from this point on the 

circuit is d -c coupled. The output (modulator) stage is a 

shunt regulated cathode follower . It consists of three 6146 

tubes connected in a circuit very similar to a conventional 

cathode follower, except that the cathode resistor is re

placed by four 6146 tubes operating in parallel. The grids 

of these four tubes are fed with a signal from the plate 

load of the three cathode follower tubes_ This makes the 

circuit essentially a feedback amplifier of high efficiency 

capable of delivering modulation at a high level to a 

large capacitive load . 

A carefully designed clamp circuit assures reliable clamp

ing even with greatly degraded input signal. Back porch 

clamping is employed. 

Two power supplies are used in each modulator. One sup

plies 250 volts to the low level stages while the other sup

plies 575 volts to the third video and modulator stages . 

The use of a negative 575 volt supply makes the use of a 

bucking bias supply unnecessary. 

The outputs of both supplies are electrically regulated by 

regulators mounted on the modulator chassis. This greatly 

reduces the possibility of unwanted video resonances in 

power supply leads. The modulator rectifiers are located 

on the rear wall of each of the transmitter enclosures. 

A monitor amplifier is provided for monitoring the modu

lator output signal. Numerous test jacks are also provided 

to simplify trouble-shooting and modulator alignment. 

Aural Modulator 

Frequency modulation is accomplished in the TT-50DH 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 

dete rmining circuit of the master oscillator. The center fre

quency of this oscillator is precisely maintained by the 

automatic frequency control circuit described 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 

Block diagram of one of the two 25-kw transmitters whose visual and aural out• 
puts to the combining network are used in the TT-SODH parallel TV system. 
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Simplified block diagram of TT-SODH VHF TV Transmitter. 

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. 

R-F Circuits 
The r-f circuits of each transmitter employs a chain of 

multipliers and amplifiers. In the visual chain a 7034 tube 

operates as a tripler driving a 4CX300A amplifier which 

in turn drives a type 4CX5000A grid modulated power 

amplifier. The output of the modulated amplifier is equally 

divided by a power-splitting balun to drive two 12.5-kw 

linear amplifiers. The outputs of these two amplifiers are 

then combined in the broadband diplexer to provide 

25-kilowatts of peak visual power. Excitation control for 

the visual transmitter is accomplished by varying the screen 

voltage on the 4CX300A stage. The aural chain consists 

of a type 7034 tripler driving type 4CX300A amplifier fol

lowed by a type 4CX5000A class " C" power amplifier, 

which, in turn, drives a type 6166-A class " C" power am

plifier. Power output of the aural transmitter is adjusted 

by varying the screen voltage on the 4CX5000A stage. 

Both these controls are operated by motors and therefore 

can be adjusted from a remote position . 

The visual linear amplifiers following the modulated stage 

each employ a 6166-A tetrode in a grounded-grid, 

B.4040 

grounded-screen circuit. Circuit design is simplified, since 

the grid and screen may be by-passed to a common 

ground plane. Input and output circuits are then con

structed on opposite sides of the ground plane. The 6166-A 

cavity is fabricated in rectangular shape to that removal • 

of one panel exposes the entire cavity for cleaning or 

other preventative maintenance. No neutralizing adjust

ments are required, since the 6166-A stage is effectively 

neutralized over the entire band. D-c is used for filaments 

of the 6166-A to reduce hum modulation to a level well 

below the usual requirement. The same cavity design is 

used in the aural amplifier. 

Power and Control Equipment 
Wherever possible in this transmitter, the same d-c power 

supplies were used for both the visual and aural amplifiers. 

This greatly reduces the number of components in the 

transmitter. An exciter supply is built into the common ex

citer unit using stacked germanium diodes. The other sup

plies, all using silicon diodes, are located on the rectifier 

panels at the rear of the enclosure. An 800-volt supply 

furnishes all screen voltages as well as the 7034 plate 

voltage. The intermediate voltage supply has a 4800-volt 

output for the 4CX5000A plates and a 2400-volt output 

for the 4CX300A plates. The high-voltage supply uses sili

con diodes which operate at one-sixth of rated current ca

pacity. This supply provides 6400 volts for the plates of 

the three Type 6166-A power tubes . High-voltage switch-
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Panoramic rear view of front-line cabinets of one of the 25-kw Transmitters. Control panel at far right, with driver portion of 
transmitter including rear of exciter and modulator panels occupying ne xt cabinet. Final amplifiers are housed in cabinets at left. 

ing allows independent operation of visual and aural final 

amplifiers . In addition, this feature permits removal of 

plate voltage from either visual amplifier in the event of 

tube failure which results in a minimum of lost air time. 

All voltages for the visual modulator are furnished by the 

remaining supplies. One has an output of + 350 volts, 

and the other has several outputs, all negative with respect 

to ground, which supply the high -level video stages a s 

well as bias for the modulator and 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 auomatically. In addition , a main line 

breaker and an auxiliary breaker are provided. Each incor

porates both thermal and magnetic trips. All rectifiers and 

r-f stages following the exciter are protected by instan

taneous overload relays 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 equipment includes an automatic line voltage regu

lator which provides a stable line voltage to the filament 

primaries, the exciter, the modulator, and the low voltage 

power supply. Automatic filament line voltage regu.lators 

and automatic regulators capable of handling the com

plete transmitter are available as optional items. In local 

ities troubled with excessive instantaneous line voltage 

fluctuation, an electronically controlled regulator for the 

low voltage supply is available as optional equipment. 

Video Line Stretcher 
The video line stretcher used in the TT-50DH is a synthetic 

lumped constant line designed for a 30 me cut-off fre

quency. The video delay unit will produce up to 50 milli

microseconds delay at 3.58 me in 10 milli-microsecond 

steps. Since for most parallel transmitter systems employing 

two modulators, the modulators wil l contain identical cir

cuitry, they therefore should produce equal overcll video 

phase delays. Except for such variables as component 

tolerances, etc., affecting phase this· ha s been found to 

be true in practice. Differences are easily resolved by the 

line stretcher during the uncomplicated initial adjustment 

or when future video phase drift requires compensating . 
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Diplexer 
A bridge diplexer has been used to combine the outputs 

of the two independent amplifiers of the TT-50DH. A re

ject load at the combining diplexer holds the key to cor

rect operation of the parallel amplifiers, since the load 

receives zero power only when the two input signals are 

in phase and equal in amplitude. 

The aural and visual power splitters consist of a coaxial 

ring hybrid . Since the nominal power input to this circuit 

is only 5 watts, the physical size of the unit is very small, 

measuring approximately 5 by 7 by 3 inches. It contains 

in total some 120 inches of 75-ohm sub-miniature coaxial 

cable. If port l is used for the input, port 3 will be the 

reject load, and ports 2 and 4 will be the outputs separated 

by ½ wave length in this simple system . 

The reject loads used in conjunction with the combining 

diplexers absorb the amplitude and phase mismatch power. 

Since maximum fault power available at the load will be 

one-quarter of the normal diplexer output power, the 

visual reject load for a 50-kw peak of sync antenna input 

must be rated for 12.5 kw peak or 7.45 kw average 

power. Likewise the aural reject load is rated for 7 .5 kw 

considering a ,60 percent sound/ visual ratio. 

Video Phase Monitoring 
The video phase monitoring incorporated in the TT-50DH 

comprises two video detectors, pre-measured video cable, 

and a Tektronix 2-channel differential oscilloscope. By re

claiming the video of each modulated visual transmitter 

an equal distance from the diplexer input, feeding these 

signals through like cables containing equal delay, and 

then into the differential oscilloscope, a continuous means 

of monitoring the video phase is available . The phase 

monitoring oscilloscope of the transmitter also doubles as 

a general purpose oscilloscope used for maintenance and 

repair. 

Correct video phasing is readily detected using this method 

by feeding a standard video stair-step waveform contain

ing 3.58 me burst on each step to the system input, and 

varying the video delay line switch for minimum vertical 

deflection as observed on the oscilloscope. Gain control 

adjustments on the oscilloscope are used to maintain equal 

inputs to both channels from the pick up diodes thus show· 

ing a true display of modulator combining phase. 

R-F Phasing and Amplitude Balance 
The TT-50DH provides an r-f phasing and amplitude control 

panel. It is made up of two constant impedance line 

stretchers (one each for aural and visual r-f chains), meters 

to indicate the amount of reject power, and amplitude 

controls to adjust power output of both aural and visual 

chains of each transmitter. By adjusting the amplitude and 
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phasing control panels the reject power can be easily held 

below 150 watts. 

Special Protective Circuits 
The TT-50DH 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 reflecto

meter 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 re

move 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 . 

50-KW VHF Filterplexer 
RCA's 50-KW VHF Filterplexer, Ml-27316-H, combines the 

vestigial sideband filter and constant-impedance notch 

diplexer function in a single complete unit. It is used to 

properly •attenuate 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 coaxial line to an antenna . 

The filterplexer may be used with 50-KW transmitters or 

with lower powered transmitters. The Ml -27316-H is recom - -

Rear view of right visual amplifier and auxiliary control equipment. 
Note at upper left the fun ctio n switch which allows operation of 
ei ther or both visual amplifiers with or without the aural transmitter. 
At lower left are the three individual voltage controls serving d-c, 
filaments and individual high power amplifiers. 
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View of transmission line complex at rear of WNAC-TV 50-kw transmitter. Patch 
panels with reject loads can be seen in foreground and filterplexer beyond. 

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. 

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 l 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 Filterplexer (which is the 

lowest in frequency and the largest in physical size) are : 

90 inches long, 87½ inches wide and 33 inches high. This 

unit is designed for either ceiling or wall mounting . How

ever, mounting requirements must be specified before 

factory assembly and test is completed. 

Each output from the transmitter is first fed into the manual 

patch panel section, where the signal can either be routed 

in its normal manner to the combining diplexer or in case 

of failure patched directly into the harmonic filter or test 

load. The patch panel section is mounted approximately 

4 feet from the floor facilitating ease in the patch ing 

operation. 

The two diplexers, their reject loads and the filterplexer 

are all mounted near the back wall. The harmonic filters 

are mounted above the diplexers. At least four feet aisle 

space should be left between the patch panels and trans

mitter to allow for test equipment entry and removal. 
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Performance 
FCC Specs. 

Type of Emission: 
Visual ...................... .......... A5 
Aural .. ...... ......... ..... .......... F3 

Frequency Range ..... 

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

Minimum Powe r Output: 
Visual 
Aural ................. . 

R-F Output Impedance 

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

Input level : 
Visual ............. ... ........ . 

Aural ... ....... .... .... . 

Amplitude vs. Frequency 

Ch . 7-13 

50 kwl 
27.2 kw2 

20 kwl 
10 kw2 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

0.7 v. peak-to-peak 
min . 

+ 10 ± 2 dbm 

Response ........ ... ............. .... Uniform ± 1 db from 
50 to 15,000 eye. 

Upper Sideband Response : 
At Carrier plus 0 .5 me ..... + 1, - 1.5 db:l 
At Carrier plus 1.25 me... + 1, - 1.5 db 
At Carrier plus 2.0 me ...... + 1, - 1.5 db 
At Carrier plus 3.0 me ..... + 1, - 1.5 db 
At Carrier plus 3.58 me .... + 1, - 1.5 db 
At Carrier plus 4.18 me.. + 1, - 3.0 db 
At Carrier plus 4.75 me .... - 20 db max. 
At Carrier plus 5.0 me ... .. . 
At Carrier plus 5.75 me .. . 

Lower Sideband Response :q 
At Carrier minus 0 .5 me .. 
At Carrier minus 1.25 me .. 
At Carrier minus 3 .58 me .. 

Variation in Frequency 

+ 1, - 1.5 db 
- 20 db max . 
- 42 db max. 

Response with BrightnessG ± 1.5 db 

Carrier Frequency StabilityG 
Visual ........................ ± 1 kc 
Aural . ...................... ± 500 cps7 

Modulation Capability: 
Visual ...... .............. .. ... ....... 12.5 ± 2.5% 

(reference white ) 
Aural ± 50 kc 

Audio Frequency Distortion .. 1.5% max. 
50-100 eye. 
1.0 % max . 
100-7500 eye. 
1.5 % max. 
7 500-15,000 eye . 

FM Noise, 
below ± 25 kc Swing .... .... 60 db 

AM Noise, r.m.s. : 
Visual ..... ...... .......... ........... 45 db 

below 100% mod. 

Aural ... ................... .. ........ 50 db below carrier 

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

peak of sy nc level 

Regulation of Output ..... .. ..... 7 % max . 
Burst vs. Subcarrier Phases .. ± 5 degrees max. 
Subcarrier Phase vs. 

Brightness9 .............. ...... ± 7 degrees max . 

Subcarrier Amplitudes ...... ± 10% max. 
linearity 

(Differential Gain) ......... ... 1.5 db max.IO 
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CCIR Specs. 

A5 
F3 

174-216 me 

,45.0 kw1 

9.0 kw2 

20 kwl 
4 .0 kw2 

50 / 51.5 ohms 

75 ohms 
600 / 150 ohms 

0.7 v. peak-to-peak 
min. 
(composite video) 
+ 16 ±2 dbm for 
50 kc dev. Uniform 
± 1 db from 50 to 
15,000 eye. 

+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 
+ 1, - 1.5 db 

+ 1, - 1.5 db 

+ 1,-4.0db 
- 20 db max . 

+ 1, - 1.5 db 
- 20 db max. 

± 1.5 db 

±.0005% 
±.001% 

12.5 ± 2 .5 % 
(reference white) 
± 50 kc 

1.5% max. 
50-100 eye. 
1.0% max. 
100-7500 eye. 
1.5% max. 
7500-15,000 eye. 

60 db 

45 db 
below 100% mod. 
(hum and thermal ) 
50 db below carrier 

Less than 5 % of the 
peak of sync level 

7% max. 

1.5 db max . 

FCC Specs. CCIR Specs. 
Envelop" Delay vs. 

Frequencyll ...................... ±.08 µse c. from 0 .2 

Harmonic Attenuation, ratio 
of any single harmonic to 

to 2.1 me 
±.04 µsec. at 3.58 

me 
± .08 µse c. at 4.18 

me 

peak visua l fundamentaP ~ At least 60 db 

Electrical 
Power line Requirements : 

Transmitter: 
Line .............. .... ..... ......... 230 / 208 volts 

3 phase, 50 / 60 eye. 
Slow Line Variations ..... ± 5 % max. 
Rapid Line Variations .... ± 3 % max. 
Power Consumption 

(25 kw Visual 
& 12.5 kw Aural ).... See Curve 

Power Factor (approx. ) 90 % 

Crystal Heaters : 
line __ _ 

Power Consumption .. . 

115 volts, sing le 
phase, 50 / 60 eye. 
28 watts 

Mechanical Specifications 

At least 60 db 

230 / 208 volts 
3 phase, 50 / 60 eye. 
± 5% max. 
± 3% max. 

68 kw (black pix ) 
60 kw (av. pix) 
90% 

115 volts, single 
phase, 50 / 60 eye. 
28 watts 

Weight (approx.) ..................................... . . .... 21 ,000 lbs. (9525.6 kg .) 
Dimensions: 

Overall Length (front line cab inets only) 
Overall Height (front line cab inets only) .... 

............ ..... 352" (894 cm) 
...... 84" (213.4 cm ) 

... .. 20" (50.8 cm ) 
.781;!-{/' (200 cm) 

......................... Two-lone umber gray, polished 

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

Finish ............ .. ... . 
stainless steel trim 

Maximum Altitude u ............. .. ..................... ................ .. ............... .7500 ft . 
Ambient Temperature ............... .............. . . .. .45° C max . 0 °C min . 

I Measured at the outout of th e sideband filter or filterplexer. 
~ Measured al the inp.ul to the diplexer or filterplexer . 
:i With respect to the response at 200 kc, as measured by the BW-5B 

Sideband Response Analyzer at transmitter mid-characteristic. 4 .75 
me attenuation requires use of Ml -27132 LP filter in the video input 
circuit. 

·1 With respect to the response at 200 kc at transm itter mid-character
istic. 

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

fi Maximum variation for a period of 30 days without circuit adjustment . 
7 Maximum variation with res!Ject to the standard 4.5 me separation 

between aural and visual carriers. 
R Maximum deoarlure from the theoretical when reproducing saturated 

primary colo~s and their complements at 75% amplitude . 
fJ Maximum chase difference with resoect to burst, measured after th e 

VSBF, for ·any brightness level bet,:,een 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. 

10 Maximum variation in the amolitude of a 3 .58 me sine wave modu
lating sig nal as the brightn~ss 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 me signal when the brightness is at 
pedestal level. This is equivalent lo• 5% (peak-to-peak ) modulation 
as indicated by a conventional diode demodulator connected after 
the VSBF. 

1 1 Maximum deoorture from standard curve. The tolerances vary lin
early betwee~ 2.1 and 3.58 me and between 3.58 me and 4.18 me. 
To meet the specification a properly terminated phase correction 
network, ES-34034-B is required in the video input circuit of the 
transmitter . 

1 :.! Measured with harmonic filters in the visual and aural transmitte r 
outputs. 

I :i For operation at rated power and normal plate voltage. 
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TT-SODH Tube Complement 
EXC ITER 

SP EC I F I CAT I O N S (Continued) 

Equipment Supplied 

Qty. 

2 
2 
2 
2 
2 
2 
2 
4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Qty. 

2 
2 
2 
4 

14 
2 
2 
2 
2 
2 
2 
2 
2 
2 

20 
4 
4 
4 
4 
4 
4 

2 
2 
2 
4 
2 
2 
2 
2 

20 
8 
2 

6 
2 
4 

4 
2 
2 
4 

Function 

Visual Crystal Oscil lator # 1__ 
Visual Crystal Oscillato r # 2 .. 
Buffer Amplifi er 
1st Visual Multip lie r ...... . 
2nd Visual Multiplie r 
3rd Visual Multiplier 
Visual Output Amplifi er . 
Reactance Tube Modul a to r .. 
FM Master O scillator 
1st Aural Multiplier 
2nd Aura l Multipl ier 
3rd Aural Multiplie r .... . 
Aural Output Amplifi e r ... . 
1st Mixer 
2nd Mixe r ..... . .............. . 
Difference Fre quency Amplifier .. . 
1st Differe nce Fre que ncy Divide r .................. . 
2nd Diffe re nce Fre que ncy Divide r .. 
3 rd Difference Freque ncy Divider .. 
Crystal Oscillator·Refe re nce Freque ncy 
1st Reference Frequency Divider 

2nd Refere nce Frequency Divide r .. 
3rd Reference Freque ncy Divide r .. 
Ca thod e Followe r-Frequ e ncy Detector Drive ... 
Off.Fre qu e ncy Detecto r ...... ... ........... . 
Off-Fre qu e ncy Interlock Control.. ... . 
Voltage Re gulator . 

MODULATOR 

Function 

1st Vid e o Amplifier and Inverter 
linea rity Corrector ... ........ . 
2nd Vid eo Amplifie r ...... .... . 
3rd Vide o Amplifier 
Modulator ......... . 
Modulator Monitor ... 
Sync Cathode Follower a nd Amplifi e r .. 
Sync Se pa rator .... 
Pul se Forme r and Clipper .... 
Phase Splitter # 1 
Phase Splitter # 2 ... ....... . 
Clamp Diode # 1.. ............. . 
Clamp Diode :fn ............. ..... . 
Voltage Regulator .. 
Voltag e Regulators (Modulator Screens) 
Vo ltage Regulato r ............... . 
Voltage Re gulator 
Voltage Refe re nce 
Low Voltage Regulator .. . 
High Voltage Regulator ... . 
DC Amplifi er ........... ....... . 

R. F UNIT 
Visual Triple r .. .. ... ..... ........ . 
1st Vi sual Amplifier ........... . 
Visual Modulate d Amplifier 
Visual Powe r Amp lifi e r .. 
Aural Tripler ......... . 
1st Aural Amplifi er 
2nd Aural Amplifi e r 
Aural Power Amplifi e r ......................... ... . 
Reflectom ete r D etectors 

Re flectome te r Thyrat rons 
Ai r Inte rlock 

LOW-VOLTAGE REGULATOR 
Re gulato r ...... . 
D-C Amp lifi er 
Voltage Refe rence 

VISUAL BIAS SUPPLY 
Shunt Regulator . 
D-C Amplifie r ......... .......... . 
Voltage Refe rence 
Voltage Refe re nce ..... 

Type 

6AK5 
6AK5 
5763 
5763 
5763 
5763 
5763 
6V6 
6V6 
5763 
5763 
5763 
5763 
6AS6 
6AS6 
6AQ5 
6AC7 
6AC7 
6AC7 
6J6 
6AC7 
6AC7 
6AC7 
12AT7 

6AS6 
2021 
OD3 

Type 

6CX8 
6CL6 
6CL6 
5933 
6146 
6CL6 
6CX8 
6EA8 
6EA8 
6CL6 
6CL6 
6AL5 
6AL5 
OA2 
OB2 
OC3 
OD3 
5651 
6AS7-GA 
6336-A 
6SL7.GT 

7034 
4CX300A 
4CX5000A 
6166-A 
7034 
4CX300A 
4CX5000A 
6166·A 
6AL5 
2D21 
2021 

6AS7G 
6SL7-GT 
5651 

6336-A 
6SH7 
OA3 

...... OD3 

TT-50DH TELE VISION TRANSMITTER ES-560219 

Qty. Description Stock No. 

2 Control Unit ... ............... ... . ... Ml -27180-A 

2 5•kw R-F Unit.. .... ............ ..Ml -34460 
2 Au ral and Visual Am p lifier Unit...... . ..... Ml .27192 
2 Ampilfi e r and Au xil iary Control Unit.. .Ml-34426 
2 Sw:tchgear Pane l ... . ............... Ml .34427 
2 Plate Co ntactor Pa ne l. .... Ml-34428 
2 Rectifier Pane l ................. Ml -34461 
2 High Voltage Rectifi e r Pane l. . ..Ml-34431 
2 Line Regulator ... .. Ml•27473•A 
2 Lin e Reg ulator Contro l Pane l. .. . ..... Ml .27471 
2 Tran sform e r Fi lter Asse mb ly.... . .......... Ml-34462 
2 Transform e r ........... ...... . .. Ml-27636.C 
2 High Voltage Filte r Asse mb ly........ . .... Ml-34429 
2 High Voltag e Transfo rme r .................. Ml .34430 
1 Blowe r Enclosure and Filte r Pa ne l 

(Right Transmitte r) .. . ..... Ml .34432 
Blowe r Enclosure and Filte r Pane l 

(Left Transmitte r) ............................ M1 ·560362 
Mounting Rack, Type BR-849... . ............. Ml-30951 -D84 

Parall e ling Equipme nt ... .. . .. Ml.560361 

* Filterplexer ............ Ml-37216-Chonnel 
(* Sales O rde r must specify custome r re qui reme nts) 

1 Type TA.JS Distribution Amplifi e r... . ..... Ml .26157-B 

1 Variable Video Lin e Stre tch e r.... ... . ...... Ml .560365 
1 Vid eo Phase Me a suring Equipme nt .................. Ml-560366 

2 Blowe r Unit .......................................... Ml .27195 
2 In stal latio n Material ............... Ml -34433 
2 Wiring Ma terial ....... . ... Ml-34434 
2 Low Voltage Regulator... . ........ .... Ml .27469 
2 Crystal Unit ............. Ml .27492 
4 Side Pane l ...... Ml -30541 ·G84 
4 Monitoring Unit ............................ Ml-190 88 
6 Monito ri ng Unit . . ... .... M1 ·34406 
9 Mon ito ring Diodes ............................. ................ Ml-19051 -B 
1 Low-pass Filter . . .... Ml-27132 
2 Ha rmo nic Filters . . ..... M1 ·27318-7 / 10 
1 Side band Filte r ...... . ........... ................... Ml .27799.Channe l 

6 Diplexe rs ......... . .. Ml -27393.A / B 
2 Input Re ject Loa d .......... Ml-19196-H 

4 Output Re ject Load ... Ml .27396 
1 Set of Ope rating Tubes .... ES-560220 
2 Set Transmission Lin e ... . .... Ml-34435.Channe l 
6 Re duce r Couplings .Ml . ]91 J3.C7 

4 Reducer Couplings ................ Ml -193 J 4.C 13 

40 Couplings .............. Ml . 19112.8 . 
22 90 ° Mitre Elbow (JS/a") ........... Ml-19112-lSC 

37 90 ° Mitre Elbow (3 '/s") .. . .. Ml -193JJ.2. NF 
44 Coupling ......... . ..... Ml.19113-CS 

32 Coupling (31/ s") ..... .. ... .Ml-19313•8 
* Transmission Lin e (3 1/ s" 51.5 ohm) and Fitting s Ml-19313 

(*Specify quantity required for connecting output of 
transmitte r to VSBF and Diple xe rs or Filte rplex e r) 
Name plate .... ............. . .. Ml .28180-1 

1 Finish Touch. Up Kit...... . ........... Ml .27660·A 
2 Misce llan eous Hardware Kit ............................... Ml-7 47 4 

2 Tool Kit ............ ..Ml .27088 
1 Set of In stallation Drawings ....... 8539006 
2 Instruction Books ................ IB•31507 
2 Installat io n In st ruct ion Book ............................... 1B-31508 

Optional or Accessory Equipment 
nc.5 Contro l Con sole Equi p ment, with maste r moni-

to r but less maste r monito r powe r supply ...... ES-27274-2 

Excite r Control Pane l. ..... ...... .. ....................... ............... M1 ·560364 

TA-9A Stabilizing Am p lifi e r.. .Ml-40222 

Se t of Spare Tubes........ . ...... ES.560220 

Set of Min. Spa re Tube s .... ES.34214 

R-F Load a nd Wattmeter (50 kw).. . ... Ml-19191 

Input and Monitor ing Equipment .... 

Carrier-Off Monitor ........... . 

50 Cycle Con ve rsion Equipme nt .... 

Modificatio n Kit (CCIR) ....... . 

. ......... ES.19237-E 

...... ES.27235 

............... Ml-34439 

. ...... ............. Ml -34405 
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CONTROL CONSOLES 

Transmitter Control· Console 
ffPE ffC-5A 

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 
aural and visual 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 visual 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 

• Uniform styling to harmonize with RCA 
transmitters and auxiliary TV equipment 

IU300 

DESCRIPTION 

The TTC-5A Transmitter Control Console provides a com

plete monitoring dnd 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 

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 Mon itor 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 channe ls, 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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Close up 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 fl exibility 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 ordere-:! 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 13¼" 

console housing, 22-inch console housing, panels, end 

panels. Other items include a Program Line Selector, an 

Aura l Modulation Monitor Meter for use with either the 

GR-1184-A-A General Radio TV Station Monitor or the 

Typ:, 335-ER Hewlett-Packard Monitor, and set of instal 

la tion 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 

be low 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 cente r, 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 opera

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 cathode-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 

B.A300 
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TO MA STER MONITOR 

Functional diagram of the TTC-SA Transmitter Console. 

Closeup of TTC-SA console showing "block-build" console desk con
struction and convenient slide and hinge arrangements for accessibility 

to transmitter control panels. 

B.4300 

Monitor Control Panel includes four major circuit funct ions 
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
ual power output, aural 

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 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 aura! transmitter; and 
the aural modulation per

centage is indicated by a 

meter which matches the VU 

91 
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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 visual 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 visual 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 

92 

Performance Specifications 
Impedances: 

Audio Line Input (2l ----------------------··························600 ohms, balanced 

Audio Line Output ·····-·················-··-········· ··············600 ohms, balanced 
Audio Monitor Input ------··-··--·--·---· ······-····-·-···-·-- 10,000 ohms, balanced 

Audio Monitor Output ····-·····-··········--·-·····--·-- ------·--250 ohms, balanced 
Master Monitor Inputs (6) _··------··-----···--·······--·---- ·· .75 ohms, unbalanced 
VU Meter Circuit {across transmitter input)·-··-·--- ·----· -------- .7500 ohms 

Volume Controls: 
Audio Gain ___ . _______ __ .600 to 600 ohms, 20 steps, 1 db per step; initial 

insertion loss zero. 
Audio Monitor Gain _______________ . 10,000 to 250 ohms, 20 steps, 2 db per 

step, tapered; last step int1nite; insertion loss 38 db. 

Electrical Specifications 
Console Power Requirements: 

Indicator 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• l 25 volts, 50/ 60 cycles, 90 walls 

TM·6C Master Monitor (from Regulated 
Power Supply) ...... ·--····-·---------------·--·-················-280 volts d·c, 450 ma 

Tube Complement 
TM.6C Master Monitor : 

4 6197 

3 6485 
7 12AT7 

TM·6C High.Voltage Supply: 

1 6Al5 
2 6BQ6.GT 

1 12AU7 
2 6CB6 

1 6l6 1 6BQ7A 

Mechanical Specifications 
Dimensions: 

Width _________ _ 

Depth ___ ·--· 

Height···--··. 
We ight ... _. 

1 12BH7 
2 12AX7 

1 1 0SP4 (kinescope) 
1 5ABP1 (CRT) 

4 1X2A 

---·---·-----69" (175.3 cm) 
... 36" (91.4 cm) 

. .... _.41 " (104 cm) 

. ..... 500 lbs. (approx .) (227 kg .) 

Equipment Supplied 
TTC·5A Transmitter Control Console Equipment (order as follows): 

For Type TT·2Bl, TT•2BH, TT·6Al, TT·5BH and 
TT· 11 AH Transmitters -·-···----- ----··-----·-------·-----·--··------·-----·· ES•27274• 1 

For Type TT-25Cl or TT•25CH Tra nsmitters ______ .. Es.27274.2 
For Type TT-10Al, TT· lOAH or TTU•lB Transmitter_ _____ ----- .... Es.27274.3 
For Type TT·25Bl or TT•25BH Transmitter ......... . _... -· ··· -- ES-27274•4 
For Type TT•50AH Transmitter. ..................... ·-···· ·· -- ______ ES.27274•5 
For Type TTU•l2A or TTU·25B Transmitter _···----- ···-- -·---· ES.27274•6 
For Other Transmitters ___ ------·--·- -···· __ .Custom Built 

Consoles include items as follows: 
1 Transmitter Control Panel 

For TT•2Bl / BH, TT•6Al and TT• 11 AH .... ·-·······-·-···-·---Ml •27866 
For TT•25Cl / CH --------------------------·· ·---····------··-··--··-····Ml •27867 
For TT• l 0Al / AH and TTU. J B------------····--·-----····-········-Ml•27868 
For TT•25Bl / BH ·····-···----------------···-························-····Ml•27869 
For TT·50AH ·-·---·-----------························---------·------------Ml•27870 
For TTU. J 2A / 25B ···········-······-·---------- ------·---···-·····----··-Ml •27576 

Indicator Panel 
For TT•2Bl / BH, TT·6Al and TT• 11 AH ..... --···-······-·-···Ml ,27580 
For TT•25Cl / CH ·--------------·--------- --------- -·-·----···--··Ml •27581 
For TT• l 0Al / AH and TTU• l B .... ·----···------------· ··-----------Ml •27582 
For TT•25Bl / BH ·-·------··········-----------------------···-··-----·-·--Ml•27583 
For TT•50AH ········ ····-·-·-·---·· --------········ ·········--··-··········-Ml•27584 
For TTU· 12A / 258 ·---------------··-···-········-····-··-· ·------ ---- ----Ml•27577 

Monitor Control Panel. .. ·-··--······-·--·--- ···--------·---··----------····Ml•27865 
Blank Panel 6·31 / 32 inch high _______ _____ ······----·-···-·--·--------Ml •4593·A 
Blank Panel 1-23 / 32 inch high ... . ·-·······--·--------·---·--·--------Ml•4590-A 
Blank Panel for 22•inch console housing ....... __ .. _____________ Ml •26846• 1 
Blank Pane l for 22.inch console housing __________________ . _____ Ml.26846•2 

Console housing 22. inches wide ______ ····--·····--- ····-····· ·----·-·Ml ·26787 
Master Monitor, Type TM·6C·-----···-·-·-·-· ···· ·····-----------·------ ES•26957•A 
Meter, Aural Modulation Monitor: 

For use with Type GR-1184•A-A TV Monitor ..... ________ Ml •l91 l6•3 
Or, for use with Type 335·ER TV Monitor _____ --·----- .. Ml•l9116.6 

Console Housing 13¼ " wide ______ ··----················----- ________ Ml-26786 
left Hand End Pane'--- -----------·------···· ·····--------··----- ---·--···-Ml•26788-1 
Right Hand End Panel.. .·--···· ······-·-··---------·-····-··-·-·---·-----Ml-26788.2 
Se t of Installation Hardware ____________ ··· ·-- ···········-------------Ml•27579 
Program line Selector ... ____________ ·--····-······-····-···------------···-Ml•27407 

2 Installation Drawings _____ -·--- -· ·-----·-· ·- ··· ----·--·--644367 
2 Instruction Books -···---·· ·--······------------··· ·--·---···-··---------------- 18•30259 

Optional and Accessory Equipment 
Television Station Input and Monitoring Equipment __ ··-····· ES-19237 Series 

Calibration Meter -··-··-·--·-----------··-······-···----·--·--···--······· ·····--··--M 1.21200.c 1 
580·0 Power Supply ---·-· ··- --------------···········---------·------···········---M l•21523·C 
WP-15B Powe r Rectifi e r and Regulator. .. ·---···· ···--········Ml -26087 / 26088 
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Precise Frequency Control 
TYPE TFC-lA 

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 me over 7-day period 

• Reduction in co-channel interference of up 
to 15 db may be obtained 

• Self-contained power supply 

• Standard rack mounting 

• Ease of installation- coupling head directly 
interchangeable with crystal holder in RCA 
transmitters 

DESCRIPTION 

The RCA Type TFC-1 A 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 smGJII t0lerances. The TFC-1 A system 

makes use of recent developments in crystal tec hniques 

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-1 A Precise Frequency Control System 

be insta lled at ea ch participating station and a stable 

source of frame frequency be su pplied. In addition, aux

iliary eq uipment 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-1 A Precise Frequency Control System con

sists of four equipment units: the Crystal Oscillator, Ml -
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34053; R-F Multiplier Unit, Ml -34054 comprised of multi

plier, coupling head, and two coaxial cables; a Power 

Supply, Ml-34055; and a Selective Amplifier, Ml-34056. 

The system is designed to fit standard racks, requiring 

approximately 21 inches of space, excluding the Selective 

Am plifier. The latter is a portable unit used only during 

a frequency measurement. 

Co-channel stations using precise frequency control must 

have an offset freq uency which is an even multiple of the 

frame frequency, (nominally 29.97 cps). Optimum im

provement of c0-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 

freq uency source is required. The TFC-1 A 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• 

To off-set the frequency of two co-channel stations, the 

transmitting antenna may be used to receive the picture 

ca rrier of the co-channel station. This received signal is 

added to the proper harmonic of the local crystal fre-
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Ml-34056 Selective Amplifier and Ml-34060 and Ml-34059 
Coupling Heads. 

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-1 A 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 Ml-34053 Crystal Oscillator Unit is so designed that 
its frequency is almost independent of circuit constants. 
Crystal oven temperature is m0intained at better than 
.002 degrees C. per degree change in ambient. Frequency 
of oscillation of this super·stable unit will be between .834 
me to 1.217 me. A self-contained power supply is provided. 

The R-F Multiplier, Ml-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 Ml-34055 Power Supply provides 
necessary power for the R-F Amplifier. The p::irt:::ible Se lec-

live Amplifier, Ml-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 Ml-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 
Output Frequency Range : 

Normal Operation (XMTR-Position) ............................... .4.5 mc- 14.0 me 
Precise Frequency Measuring (MON-Position) .................. 54 mc- 216 me 

Frequency Stability .................................. ..... Frequency variation less than 

Output ........ .. .... . 
one part in 108 aver 7 day period 

..Output of multiplier is sufficient ta drive transmitter 
crystal stage to full output 

JO kc amplifier 20 kc 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 rap id ly than 6 degrees per hour while in 
operat!on 

Ambient Humidity ............................................................. ...... ... .. . 0.95% RH 
Power Line Requirements: 

Power Supply ..................... 105• l 25 volts, 60 cycles a•c, 250 watts max. 
Crystal Oscillator Unit..... . ... 115 volts, 60 cycles a ·c, 75 watts 
10-20 KC Selective Amplifier .. . .... 115 volts, 60 cycles a•c, 10 watts 

Duty Cycle ....... Continuous 
Size........ . ..... .. All units are standard 19" (48.3 cm) rack mounting 

occupying approximately a total of 21" (53.3 cm) vertical space 
Weight......... .......................... . ....... 65 lbs. (29.5 kg .) total {approx. ) 

Tube Diode Complement 
Precise Oscillator (Knight Unit): 1- 5670, 4- 6AU6, 1- 12AX7, 2- OC3, 

1- 68L7-GT, 1- 12AU7, 1- 5\'3.GT, l - 1N34, 4- 1N37, 1- G12AS 
Power Supply: 2- 5R4.GY 
Oscillator Multiplier : 2- 6AU6, 2- 6AN5, l - 6AQ5, 1- 1 N34A 
10.20 kc Amplifier : l - 6U8A 

Equipment Supplied 
TFC-lA Precise Frequency Control System, complete ........ ES·34052 

comprising the follaw,ng equipment: 
1 Crystal Oscillator .. ........ .......................... . . ....... Ml•34053 
1 R-F Multiplier Unit... ....................... .... . . .......... Ml-34054 

Power Supply {for M(.35054) .. . . ....... Ml-34055 
10-20 kc Selective Amplifier ................... . . .... .. Ml-34056 

1 Coupling Head (order as follows) 
For use with TT·2BL, TT•2E. H, TT-6AL and TT• 11 AH 

Transmitters ... ...... .. .......... .................... ....... .. ........ .. Ml-34059 
For use with all other Transmitters................... . M(.34060 

Instruction Book .................. . ....................... JB.30261 

Accessory & Optional Equipment 
Oscilloscope, Type TO•524-AD.................................... . ....... Ml-26500.A 
R-F Test Set & Field Intensity Meter, Type BW.7B ................ Ml-19384 
Field Intensity Meter, Jerrold Model... ................................. ..... .704.B 
Frequency Counter ....................... ... ..................... ..................... H P-521-A 
D-C Voltmeter 
Grid•Dip Meter 
TO-500 ''Scope•mobile" ...................... ... ................. ...... ... ... .... .. Ml-26501 
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Carrier Off Monitor 

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 

• Separate circuits provided for aural 
and visual transmitter sections 

• Standard 19-inch rack mounting
all front panel controls 

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 te lephone 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 proportiona l 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 Mon itor 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 fo r 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 al so operates from the output 
reflectometer circuits. Two cathode follower circu its are 
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used. One provides a voltage reference leve l, 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 mount ing. All 
operating knobs are located on the front panel, as well 
as the red "Carrier-Off" lights and the amber " Disabl ed" 
lights. Screw-driver adjustments are provided for making 
othe r adjustments such as input level , sensi tivity, power 
indicator balance. 

SPECIFICATIONS 
Signal Input Voltage (output from reflectometer) ............ 50 to 150 volts 

(less than 50 volts 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 Contacts........... ......................... ....... . ......... 2 normally open 
Output Impedance (Remote Power Indicato r) ....... .................... 5000 ohms 
Output Voltage (Remote Power lndicator) ............................ 1.2 volt, max. 
Tube Complement ... . ....... .4- 5814A, 2- OD3 
Power Requirements: 

Filament .. 
Control ............ . 
D-C Input ...... ... ... .... . 

Dime nsion s (overall ) 

. ... 208-230 vo lts, 50 / 60 cycles, 10 watts 
. ..................... ...... 115 volts, 50 / 60 cycles 

. ............................ 350 vo lt {minimum), 94 ma 

............ 19" wide , 5 _7 / 32" hioh , 9½" d~e p 
(48 .26 cm wide, 15 cm high , 24 cm deep) 

We ight.......... .......... ... ..... . ..... ... 10 lbs ., approx . (4.4 kg .) 
Finish.. ............. ......... ................ . .............................. Dark umber gray 

Equipment Supplied 
Carrier Off Monitor (Complete) .............. ES.27235 

Comprising the following : 
1 Carrier Off Monitor .. ....... .................... . ... Ml -27470 

Set of Operating Tubes... . ......... .... .............. Ml-27825 
Installation Material Kit ............ Ml .27484* 
Instruct io n Book ........ . ................. 18·36291 

Accessories 
Set of Spare Tubes .. .. ................................... . . ......... .......... M1 •27825 
Set of FCC Spare Tubes ... ..... . . ..................... Ml -27831 

* Sales order must specify type of transm itter with which Monitor is to 
be used. 
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Phase Equalizer Equipment 
ES-34034-B 

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 req uired by all RCA TV transmitters 

to meet FCC color specifications. 

The equipment consists essentially of three elements- a 

High Frequency Phase Equalizer, Ml-34026, a Low Fre

quency Phase Equalizer, Ml-34025, and an Amplitude 

Equalizer, Ml-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 Hig h 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 Ml-34025 Low Frequency Phase Equalizer requires 5¼ 

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 

togg le 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 me. 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 

ad justed at the factory and all internal adjustments have 

been sealed in to prevent accidental changes. 

The RCA Hig h Frequency Phase Equalizer, Ml-34026, con

sists of three circuit networks requiring 17½ 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 
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Rear view of Phase Equalizer Equipment showing one Amplitude Equal
izer Unit mounted in lower right corner on the Low Freq'-lency 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 , 
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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 ± l percent co

axial 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 Signal.. .. . .. ......... Composite video; color or monoch rome 

Circuit Atte nuation (total for all phase equalizers) ......................... 2.0 db 

Circuit Attenuation Each Amplitude Equalizer ..... . 

Sweep Frequency Response to 4.2 me .. 

Delay Correction : 

..2.5 db 

................. - 1 db 

Low Frequency Phase Equalizer .. .... ...... Constant envelope delay from 

2 .0 me to 4 .2 me; four envelope delay (curves in frequency range 

fr'.>m 0 to 2.0 me). 

Hig~ Frequency Phase Equalizer: 

Receiver Equalizer .. ...... ........................... . Follows FCC specified curve 

Notch Equalizer ..... .. Constant envelope delay from 0 to 3 me; 
choice of 2 curves above 3 me 

Variable Equalizer ...... .. .. Constant e nvelope delay from 0 to 2 me; 
choice of 10 curves above 2 me 

Mechanical Specifications 

Low Frequency Phase 
Equalizer ....................... . 19" wide, 5 1/4 " high, 10" deep; wt. 9 lbs. 

(48 .3 cm wid e, 14 cm high , 25 .4 cm deep; wt. 4 kg. ) 

High Frequency Phase 
Equalize rs...... . .. 19" wide , 17½ " high , 1 0" deep; wt. 23 lbs. 

(45.3 cm wide, 44.5 cm high , 25.4 cm deep; wt. 10.5 kg .) 

Amplitude Equalizer ............................ ] ½" wide, 1 ½" high, 2½" deep; 
wt. approx. 5 oz. 

(3.8 cm wid e, 3.8 cm high , 6.3 cm deep; wt . 141.75 g .) 

Ordering Information 

Phase Equalize r Equipme nt, complete ........ . 

Consisting of: 
1- Low Frequency Phase Equalize r on Rack•mounting 

Chassis, including 1 75-ohm coaxial termination , 
2 connectors fo r RG. J l / U coax 'al cable , and In • 

.. ES·34034-B 

stuction Book (IB.36195).... . ............ Ml .34025 

] - High Frequency Phase Equalize r on Rack•mounting 
Cha ssis, including 1 75-ohm coaxial termination , 
2 conn ectors for RG.11 / U coaxial cable, and In-
struction Book (IB-36196) ............. Ml .34026 

Amplitude Equalizer 

Accessory Equipment 
TA-3D Distribution Amplifier (2 required ) .. 

580-D Regulated Powe r Supply 

........... Ml .34035 

. .......... Ml •26 l 57•D 

... Ml.21523-C 
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Low Pass Video Filter 
Ml-27132-A 

FEATURES 

• Attenuates all video frequencies above 
4.75 me by 23 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, Ml-27132-A, is used to reduce 

adjacent channel interference between television stations. 

The filter will attenuate video frequencies above 4.2 me so 

that the video response is down at least 23 db at 4.75 me. 

This unit when inserted in the video section of a television 

transmitter will permit operation of the equipment in con

formance with FCC regulations. The filter will pass all fre

quencies from O to 4.2 me with no more than 0 .5 db atten

uation. An all-pass phase equalizer corrects any phase dis

tortion which is introduced as a result of the sharp cutoff. 

The Ml-27132-A Filter is a passive network consisting of a 

series of 12 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 followed by a 

5-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 

± .03 microseconds from O to 3.5 me and ± .04 micro-

seconds from 3.5 to 4 me. The amplitude vs. frequency 

response is flat within ± 0.5 db in the video frequency range 

from O to 4.2 me, and is - 23 db or more in the frequency 

range from 4.75 to 10 me. The low pass video filter re

quires that the impedance 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. 

The filter conforms in appearance to other RCA rack

mounted terminal equipment. It is mounted on a standard 

19-inch 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 in put and 

output plugs and a load resistor assembly necessary for 

connecting the filter into the 75-ohm line between camera 

output and the input of the transmitter. The filter is usually 

inserted in the line following the stabilizing amplifier and 

can be mounted in the same rack with the stabilizing 

amplifier, phase equalizer and other studio equipment. 

SPECIFICATIONS 
Electrical : 

Input: 
Source Impedance ..... .. . ....... ... ...... .75 ohms, non-reactive 

Input Impedance ..... ...... ... .. .... .. ....... ... .. .. .. .75 ohms, non•reactive 

Output: 
Load Impedance ............ .......... ................ .. .. .. ............ 75 ohms, ± 1% 

Output Impedance ........ .. .... ................ .. .. ...... ...... .... .. .75 ohms, ± 1% 

Insertion Loss (from 75 ohm source to 75 ohm load ) .. .......... 0.5 db ma x. 

Frequency Re spon se ..... .. ........... Flat within 0.5 d b from O to 4 .2 me 
- 23 db or mo re from 4.75 to 10 me; - 26 db at 6 me 

Mechanical: 
Overall Dimensions ...... .......................... 19" wide, 5¼" high, 10" deep 

(48.3 cm wid e, 13.3 cm high , 25.4 cm deep) 
Weight ...................................................................... ...... 5 lbs. (2.3 kg .) 
Finish ................ ...... .................................. .............. Two tone umber gray 

Equipment Supplied 
4.75 me Low Pass Filler, complete ....... 

including the following items: 
1 Low Pass Video Filler 
2 Plugs, Input and Output 

loa d Resistor Assembly (75 ohms) 
In struction Book . .............. . 

.. ....... M1 ·27132•A 

.. ........... IB•36 l 97- l 
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TEST & MEASURING EQUIPMENT 

Input and Monitoring Equipment 

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-58 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 
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Ptt -83574 • 1 

View of the BW-48 Demodulator. 

USES 
The RCA type ES-19237 Transmitter Input and Monitoring 
Equipment enables stations to meet all requirements of the 
FCC and good operating practice for monitoring and input 
control of any RCA television transmitter. The equipment 
items are contained in two standard mounting racks which 
are intended to be used in conjunction with an RCA TTC-5A 
Transmitter Console as a central monitoring and control 
center. 

TRANSMITTER CONSOLE 

1- LINE 1 MONITOR 
2- LINE 2 MONITOR 
3 - STAB AMPL INPUT 
4 - MOOULATOR MON 
5- MOO. AMPL OUTPUT 
e - P.A , OUTPUT 
7- DEMOD OUTPUT 
8- SPARE 

, , ___ -I 

.. , .... -_,_;..::::;;;,;,;::~ 

NOTES,-

j COLOAI 
MON ITO A I 

~-----------t'~~2~ _J 

The ES-19237 Series of monitoring equipment is supplied 

in four d ifferent arrangements: 

l. ES-19237-G Wired VHF monochrome and color 
2. ES-19237-E Unwired VHF monochrome and color 
3. ES-19237-H Wired UHF monoch rome 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. 

When RCA monitoring equipment racks are used with a 
TTC-5A console, they provide everything required for 

routine TV station monitoring. The functions monitored are : 

Visual Carrier Frequency, 

Aural Carrier Frequency, 
Aural Modulation. (This meter is on GR-1184-A-A or HP-
335ER and is repeated on the TTC-5A console), 
Visual Modulation (CRO on Console), 
Aural Signals at all points where aural signals are avail
able . Level of Transmitter input signal by VU meter; 

SIDEBAND 
RESPONSE 
ANALYZER 
BW-5 'JR 
awu -~ 

C 

(A ) ITEMS REQUIRED ONLY IF AMPLIF IER IS 
PRESENT 

(B) 1- BOTH AN TENNA LINES MUST BE EQUIP
PED W ITH MONITOR PICKUPS, ON E TO 
SERVE DAILY, THE OTHER AS CHECK 
POI NT 

2- IF DEMODULATOR DOES NOT REJECT 
AURAL SIGNAL, ITS PICKUP POINT 
MUST PRECEDE THE DIPLEXER 

(D1 PRECIS IO N TERMINATIONS REQUIRED 
(75fl ± 1%) 

(C) USE DIRECTIONAL COUP LE RS TO SUPPLY 
SIGNAL TO THE BW-4B AND BW-5B 

(E) TERMINATIONS REQUIRED (75fl ± 5% ) 

(F) NOT USED W ITH SOME TRANSMITTERS 

Line diagram showing video input control and monitoring functions of ES-19237 equipment. 
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RACK NO. l 

f P-15-B POWER SUPPLY\) 
Rl=r.111 ATOR Ml·2"-"8&B 

BW- 4B 
VISUAL 

DEMODULATOR 
ES-34048 

GENERAL 
RADIO 

GR-1184-A-A 
TV MONITOR 

AUDIO JA~K PANEL 
Ml-II 45-A 

BA-6A 
LIMITING AMPLIFIER 

Mi-11225 

BA-24A MONITORING 
AMPLIFIER Mi-11247 

BLANK PANEL 
Ml - 4593-B 

CIRCUIT BREAKER 
CHASSIS 

Ml-26240 

WP- 15-B POWER SUPPLY 

RECTIFIER Ml-26087-B 

RACK N0. 2 

TA - 9B 
COLOR STABILIZING 

AMPLIFIER 
Ml-40222 

BW - 5B 
TV SIDEBAND RESPONS 

ANALYZE-R 
ES-34010- e 

LOW PASS VIDEO FILTER 
Ml-27132 

LOW FREQ. PHASE 
EQUALIZER Ml-34025 

HIGH FREQUENCY 
PHASE 

EQUALIZER 
Ml-34026 

_,.,. 
1--'-----------'-+--'-----'f
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I 
_,.,. 
t1) 

1 
:! 
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l 
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Suggested rack arrangement for Transmitter Input and Monitoring Equipment. 

ALTERNATE 
RACK NO 1 

WP- 15·B POWER SUPPLY 
(REGULATOR Ml- 26088-B) 

BW-4B 
VISUAL 

DEMODULATOR 
ES-34048 

HEWLETT PACKARD 
TV MONITOR 
TYPE 335 ER 

BLANK PA NEL 
Ml - 4594-B 

AUDIO JACK PANEL .. A 
VY r ' 

ALTERNATE 
RACK NO 2 

TA-9B 
COLOR STABILIZING 

AMPLIFIER 
Ml-40222 

SIDEBAND RESPONSE 
ANALYZER 

BW-5B 

BWU-58 UHF 
CONVERTER ES- 34009--B 

TA-38 AMPLIFIER 

AA A 
r" ·y y 

l 
-N 
0 

1 
-1-t 
"t 
~~ 

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 . 

pattern on the CRO is a plot in which the horizonta1 

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 . 

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 transmitter 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. ► 

B.4400 101 
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The GR-1 l 84•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-fre.quency 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 l 0.8 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 l 00% modulation or 
less. By operating the station-mon itor ing 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 
C,AI N 

LIMITI NG 
AMPLIFIER 

AUDIO 

INP~ -----

""' AURAL 10 OIPLE'XER AND 

LOCAL 

L INE I o--<-·:>---O----,fr---------,1"-----, 

LINE I 

L INE 2 o--<->---0----,,.,...--------"'-----'L:!l,:eNE5"'2"0 

SPARE I 

SPARE 2 

->----0--{ 

- >---0---i 

/::,. MONITOR CONTROL TURRET TERMINALS 

0 MONITORING EQUIPMENT RACK TERMINALS 

SPARE 1 0 
OFF 

AIR MON V 
0 ,< 

SPARE 2 

AUDI O 
MONITOR 

C,AIN 

T RANS Ml TTER ANTEN NA 

MONITOR 
AMPLIFIER 

-~MONITOR 

:~ 'I SPEAKER 

Line drawing of the audio input 
control and monitoring functions . 
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Top-of-chassis view of the BW-58 
Sideband Response Analyzer. 

indication of visual and aural frequency deviation and 

percentage of aural modulation, the Model 335ER shows 

inter-carrier separation directly. No calculation is required. 

Carefully engineered crystal reference oscillators provide 

accuracy in excess of FCC requirements for all channels. 

Because discriminator accuracy does not depend on a 

tuned circuit, no time-consuming adjustments are required 

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 

the hinged panel cover. 

The three panel meters monitor visual and aural carrier 

frequency and percent modulation of the aural carrier 

with l 00% modulation equal to 25 kc devia tion. A peak 

modulation indicator lamp is included as standard equip

ment; the instrument also has provision for re mote 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 thermom €ter 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 

I , 

B.4400 
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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. 

The monitoring and control units are mounted in two 

sturdy metal cabinet racks the same height as RCA trans

mitters. The Ml-19237 equipment is finished in a two-tone 

umber gray, blending with all RCA transmitters, and pro

vide utmost flexibility in arrangement for future expansion. 

The ventilated top with slotted edges provides complete 

ventilation but protects the equipment from falling par

ticles and dust. The cabinets are of metal construction, 

welded and bolted together in one standard height and 

width . Units may be placed singly or used in tandem. 

When placed adjacently they may be rigidly bolted to

gether to produce a secure assembly. 

Top view of chassis of the Type TA-9 Stabilizing Amplifier. 

( t 
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Performance Specifications 
GENERAL RADIO-TV STATION MONITOR 

Frequency Range ............. . ..... .......... 58.890 me (TV channe ls 2-83) 

RF Input: 
Impedance......... ........ ...... . .. Low-impedance, loop coupling 

Level.. ............ .... ......................... For use with sta ndard EIA transmitter 
monitoring outputs ( l 0 volts, 50 ohms) 

Sensitivity............ ... ....... . .. One vo lt for all functions except the 

measurement of residual AM noise on the aural transmitter, which 

requires a minimum of 4 volts r-f input and the visual transmitter 

input which requires 2 volts 
lndication ............. ....................... Direct indication on front panel meter 

Frequency (Crystal Stability): 
Master Reference ... ... ...... ± l.4 ppm / 30 days or ± 0.35 ppm / 10 days 

Secondary reference ............. ... ± 5 ppm / 30 days (= 21.5 cycles) 

Interpolating reference oscillator .... ± 5 ppm / 30 days (= 22.5 cycles) 

Accuracy (overall): 
Aural and Visual 
lntercorrier .... ..... . 

.5'J0c / 30 days VHF or 500c / l0 days UHF 
....... ... 250c / 30 days at all frequencies 

6-ural Modulation {FM): 
Meter Scale............... . ................. 0 to 100% + 3 db, full sca le 

Meter Ballistics...... . ...... .... As required by FCC specifications 

Meter Calibration ..... ............. ] 00% = 25 kc deviation ; select ion switch 

for 100% = 50 kc to permit wide-deviation type te sts. 

Polarity Response .. ........... ________ Panel switch for positive or negative 

peaks, for both meter and flashing lamp 

Peak Indicator ........................... Flashing lamp indicates peaks in excess 
of dial setting 

Dial.. .............. Calibrated. from 0 lo 100% and to + 3 db above 100% 

Meter Frequency Response ............ ± 0.25 db from 50 to 15,000 cycles; 
± 0.5 db from 30 to 20,000 

Peak Indicator Freq. Response ........... 0.5 db from 10'.J to 15,000 cycles 

Aural FM Transmitter Fidelity Measurements : 
Audio Outputs (al low frequencies with 
l 00% modulataion) .... l 0.8 volts into 100 ohms or 0 db into 600 ohms 

Residual Distortion (50 lo 15,000 cycles) ...... 0.15% for 25 kc modulo• 

lion deviation and 0 .25% for 50 kc deviation 

Residual FM Noise ............ - 70 db be low 25 kc modulation deviation 

Audio Response ...................... follows 75-µ,sec 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 l 00 ohms 

Residual Noise AM .. ........ ..... ......... ...... ........ - 70 db below carrier level 

Visual AM Transmitter Fidelity Measurements : 
Noise (FM) Measuring Output (al law 

frequencies and 25 kc deviation ) ..... ..... 1.5 volts into l 00 ohm load, 
75-µ,sec de-emphasis circuit included 

Residual (FM) Noise ..................... - 65 db below 25 kc deviation with 

normal video modulation on transmitter (-70 db without video 
modulation) 

lntercarrier Fidelity Measurements : 
Same as for aural transmitter except Residual (FM) noise is - 63 

db below 25 kc deviation of aural transmitter with video modula• 

lion applied to visual transmitters. 

Power Supply: 
Standby Operation ... .. ... ......... ........ ... 15 watts, with master crystal oven 

operating 115 / 230 volts; 50 / 60 cycles 

Normal Operation ............................ ...... Max. demand 265 watts, with 

all thermostats on. Min . demand 240 watts, with all th e rmostats 

off. 115 / 230 volts; 50 / 60 cycles. 

335ER TV MONITOR 

Aural Frequency Monitor: 
Deviation Range ........... ....... + 3 kc to - 3 kc 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 

Aural Modulation Meter: 
Modulation Range ........... . Meter reads full scale on modulation swing 

of 33.3 kc. Scale calibrated lo l 00% at 25 kc swing; 133% at 

33.3 kc. Also includes db scale where 0 db = 100%. 

Accuracy ........................ ± 5% over entire scale from 50 to 15,000 cps 

Modulation Peak Indicator 
(peak flash range) ...... 50% to 120¼ modulation (25 kc = 100%, 

Visual Frequency Monitor ........ Same as Aural Frequency Monitor above 

Inter-Carrier Spacing .................. ......... ... ........ Directly measured, accuracy 
±500 cpo for six month, 

Audio Output: 
Frequency Range .... 500 to 15,000 cps. Response flat within ±.5 db. 

Equipped with standard 75 microsecond de-emphasis circuit. 

High Impedance Outpul ............ 10 vo lts into 100,000 ohms at 100% 

modulation at low frequencies. Distortion less than 0 .25% at 

l 00% modulation. Residual noise at least 65 db below output 

level corresponding to 100% modulation at low frequencies. 

Monitoring Output ................ l milliwatt into 600 ohms, balanced, at 
l 00% modulation at low frequencies 

General: 

Frequency Range ..................... ..... ............. Channels 2 to 83 inclusive, 
including offset channels 

R·F Power Required ...... .. Less than 1 watt. Separate type N connectors 
provided for aural and visual inputs 

Ambient Operating Temperature ........ ................ .. ...... 113° F. maximum 

External Meter lndication ........ External meter indication available for 

aural carrier deviation, visual carrier deviation, aural modula

tion percentage and peak indication. Use of external meters 

does not affect operation of panel meters. 

LIMITING AMPLIFIER 

Source Impedance ....... .... .................. .................................... 600/ 150 ohms 

Input lmpedance ........ .............. .. 600/150 ohms, balanced or unbalanced 

Frequency Response ...... ...... 30 to 15,000 cps reference below verge of 

limiting up to 20 db gain reduction + l db to -2 db 

In put Level : 
Minimum ........................................ ........... ..... -24 dbm at limiting verge 

Maximum ............... ... ................ ... .......... ... . ..... .... ........ ±14 dbm 

Output 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 + 1 db at 1000 cps, 600-ohm source to 600.ohm load 

Signal lo Noise Ratio ........................................ 83 db al verge of limiting 

Gain Controls: 
lnpul ........ ...... ................................. .............. ... .... 20 steps, 2 db per step 

Output ............. ................... 20 steps, 1 db per step and fine adjustment 

Harmonic Distortion (total RMS) ... ....... 12 db gain reduction (1 00•15,000 

MONITORING AMPLIFIER 

Source Impedance 

cycles) less than 1 % 

.............................. 37.5 / 150 / 600 ohms 

Input lmpedance ...... ....... .... ... Unloaded transformer, high in comparison 
with source impedance 

Load lmpedance ..................................................... .4/ 8 / 16/ 150 / 600 ohms 

Output Impedance (approx.) .... ....................... ....... 1.3/ 1.8 / 3 / 21 / 78 ohms 

Maximum Input Level .................. ..... ......... ...... ...... ..................... ... -30 dbm 

Maximum Gain .................................................................... 104 db ±2 db 

Frequency Response ......................... ..... ......... ... ........ ± 2 db 30• 15,000 cps 

Maximum Output Level. ...................................... .......... . 10 walls (40 dbm) 

Harmonic Distortion .......................................... Less than 1 % 100-7,500 cps 

At 8 W (39 dbm output) ..... ......................... Less than 2% 50-1 5,000 crs 

Noise Level.. .............................. ...................... - 122 dbm referred to input 
(-18 dbm at output at 104 db gain) 

VISUAL SIDEBAND DEMODULATOR 

Frequency Range : 
BW•4B ......... .............................................. ...... ........... .... .. Channels 2.13 

BWU-4B .. .... ..... ............................... ...... ............ ........ ...... Channels 14-83 

Output lmpedance ............... ................. ... ..... .. ...... ..... .75 ohms, unbalanced 

Input lmpedance ... ... ..... .... .......... .... ... .................... .. .. 50 ohms, unbalanced 

Polarity of Sync Pulses .................. ......................... ......................... Negative 

Output Voltage ......................... .................. 2.0 volts, peak.to-peak {max.) 
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SPECIFICATIONS (Cont'd) 

BW-5B/BWU-5B SIDEBAND RESPONSE ANALYZER 

Frequency Range __ __ __ ______________ 10-0-10 me cont. variable by panel control 

Output ________________ 0-2 volt (peak-to-peak) cont. variable by panel control 
Output lmpedonce ______ __________________________ ______________ __ ___________________________ _72 ohms 

Rep. Rote ______ _______ _________ __________ ________ 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 me 
±1.0 db 0.2 to 7.0 me 

Marker Accuracy ______________________________________________ ___ 200 kc throughout range 
Marker Width _________________ __ __ ____ ___ ____________ ___________ ____ ______ _ 50 kc approximately 

Marker Amplitude ____ Chossis 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 Ronge ______________________ ______________ Chonnels 14 to 60 ± 1 db within 
10 me of center frequency 

Response _________ ___________________ ________ ±½ db within 5 me of center frequency 

Lineority __ __ __________________ Within ± 1 db for input signals to the attenuator 
ranging from 0 .1 to 3.0 volts rms 

Output ___________ __ ________________________________ 0_3 volt rms across 50 ohm load with 
2.0 volt rms input to attenuator (Channel 7) 

Overall Bondwidth __________________________________________________________________ 20 megacycles 

STABILIZING AMPLIFIER 

Input Impedance: 
Picture __________ ______ _______ -------- ··· ·------ 75 ohms (± 1%) 

Sync -----------------·-- Bridging 
Blanking ___________ Bridging 

Output Impedance : 

Line Picture __ _ 

Monitor Picture 
Sync ________________ _ 

Input Signal Requirements: 

(Source) 
75 ohms 
75 ohms 
2100ohms 

1 meg , 35 mmf 
1 meg, 35 mmf 
1 meg, 35 mmf 

(load) 
75 ohms 
75 ohms 
75 ohms 

Composite Video (Block Negative) _________ . __ __ __ .0.25 v. min .; 2.0 v. max. 
Sync-to-Picture Ratio (m in _) ·--- -- ----·-·-· ... 15% of input picture signal 
local Sync ____ ______ .. __ .. _ -------------------------·---·-·--3.5- 5.0 volts, negative 
local Blanking _··· --·------- ---·------····-- ---- ---···------------3 .5- 5.0 volts, negative 

Output Signal Rang e: 
Picture Component_______ ---·-------------------- -- -------0-1.0 volt, peak-to-peak 
Sync Component (output video signo l). __ . ________ 0-.8 volt, peak-to-peak 

Sync Output·--·-- -··---·------·---·-·----·-·--· ··--·---·---····--·-----4 volts, peak-to-peak 
Frequency Response __________________________________________ Flot ± 0 .5 db to 7 .0 me 

Tilt (60 cycle square wovel --·- .. ·-·---·---·-·· ....... -.. ·- -·-·· .. ··- ····· .. -·-·---2% max. 
Differential Goin ----·------------------·--------------------------------------------·-----0.25 db 
Differential Phase________ ---·-----··--------------· ···--··------·-- -- --- less than 1 ° 
Isolation Between Outputs ___ --------··-··· --·- Better than 40 db @ 3 .58 me 

Power Rquirements: 

Heater Supply.·-······-·-------------·----· ·--· 117 volts, 50 / 60 cycles, 120 watts 
Plate Supply _____ _____ ___ ____ _ 280 volts, regulated 400 mo with white stretch 

280 volts, regulated 375 me without white stretch 

VID-EO DISTRIBUTION AMPLIFIER 

Input lmpedonce _······-·····-··---------------· --·-··-2.7 megohms shunted by 27mmf 
Input Signal levels: 

Blanked Video Only_·-··--------------··- -------····· · 1.5 volts peak-to-peak, max. 
Composite Video_·---------- --·- .. ··· ·--··- ___ 2.0 volts peak-to-peak, max. 
Sync_··--------- ·- ·· .. -··--·--------- --·--··· -· -- -----··· .. ·----3.5 to 8.0 volts peak-to-peak 

Goin __ . ___ ______ ___ ----------· -.. ······----- ·---------·--·--- ---·-··· ··--------0.5 to 2.0 adjustable 

Number of Outputs __ ···· ···· -·----·----------------·--·····-- ---------------·---·---····----------------3 
Output Impedance _________ ····· ····- -·-----····------ -75 ohms, internally terminated 
Output Signal levels: 

Blanked Video OnlY--·---·-----···-· ·--- ··· -----------· 1.5 volts peak-to-peak, max. 
Composite Video_·-···---.. --·---·------· -···---------- .. -2.0 volts peak-to-peak, max. 
Syn<----·-----·------------- ---···--------------- ---·-····--··--Zero to 0.4 volt peak-to-peak 

Sine-Wove Frequency Response : 
1.0 Cycle to 8 mc __ ··-·-··· -------------· --·--·----··- --------· -·-· --- ______ Flat ± 0 .3 db 
0.5 Cycle to 10 mc ____ ·· ··-·······-··-··----·-··-----··---- ___ Flot ± 1.0 db 

low-Frequency Square-Wove Tilt ______ ····--·· --··- ·· ----- 1.5 % max. at 60 cycles 

B.4400 

PHASE EQUALIZER EQUIPMENT 

Type of Circuit ........ ··-·····----------- Non-minimum phase reactance network 
(no tubes or power supply required) 

Impedance (input and outputl --···-····-······-·-·······-··--·-········- -··········- _75 ohms 

Circuit Attenuation .... ·----------------·---········-- -- -·---··-----· -···-- ··---·····---·----··-0.5 db 

Sweep Frequency Response __ ···- --·---··--·--·----- ······-········-·-· ± 0 .5 db to 4 .2 me 
Phase Response: 

low Frequency Phase Equalizer ... ----··-··-·Constont envelope delay from 
2 .0 me to 4 .2 me. Four envelope delay ranges; frequency range of 
envelope delay adjustment O to 2.0 me. 

High Frequency Phase Equalizer : 
Receiver Equolizer ______________________________ ______ follows FCC specified curve 
Notch Equolizer_····------·-·--------Zero delay from O to 3 me; choice of 

2 curves above 3 me 
Variable Equolizer _______ __________ _ Zero delay from O to 2 me; choice of 

10 curves above 2 me 

Electrical Specifications 
Overall Power Requirements--·-----··-· 105-125/ 210-250 volts, 50/ 60 cycles, 

2 kw (i ncludes power requirements for the transmitter control 
console). 

Unit Power Requirements: 
Frequency and Modulation Monitor_ ____ 105 to 130 volts, 50 / 60 cycles, 

265 watts 
Lim iting Amplifier_···-··-·--·· -·---- ---· 105, 115, 125 volts, transformer tops 

provided for, 50 / 60 cycles, 125 watts 
Monitoring Amplifier·-·---··------ ---- 105-125 volts, 50 / 60 cycles, 70 watts 
Visual Sideband De modulator ____ l 05-125 volts, 50 / 60 cycles, 250 watts 
Side band Response Analyzer_. __ 105-125 volts, 50 / 60 cycles, 200 watts 

(with internal power supply 260 volts d-c regulated) 
Stabilizing Amplifie r _______ ... __ A-c 110-125 volts, 50 / 60 cycles, 120 watts 

D-c 280 volts, 400 mo 
WP-15-B Power Supply _____________ l 05-129 volts, 50 / 60 cycles, 850 watts 
Video Distribution Amplifi e r _______ 105-125 volts, 50 / 60 cycles, 55 watts 

Tube Complement 
1184-A-A TV Tra nsm itter Monitor 

l 3- 6AU6, 3- 6Al6, 4- 6BE6, 4- 6Cl6, 3- 6J6, 2- 6U8, 6- 12AT7, 
2- 12AX7, 2- 12BH7, 2- 5651, 6- 5727, 2- 9005 (UHF only) 

BA-6A limiting Amplifie r 
2- 6SK7, 2- 6J7, 2- 6V6-GT, l - 6H6, l - OD3, 1- 5R4GY 

BA-24A Monitoring Amplifiers 
l - 12AX7, 2- 6V6-GT / G, l - Ml-11299 (Se lected 12AY7), 
l - 5Y3-GT / G 

Rock # 2 : 
BW-4B / BWU-4B Visual Demodulator 

2- 6C4, 4- 6CB6, l - 6J6, l - 6AG7, l - 6AK6, l - 5V4, l - 6AS6 / 
6CB6, l - 6AS7, l - OC3, l - 6BC6 / 6BQ7 (Ch 7-84 only) 

BW-5B VHF Sideba nd Response Analyzer* 
2- 6J6, 3- 12AU7, l - 6SQ6, 2- 6BA6, 3- 6AS6, 2- 6AH6, l - 6AK6, 
l - 5R4G, l - 6C4, l - 6AS7G, l - 6SJ7, l - OD3 

TA-9 Stabilizing Amplifier 
8- 6Cl6, 3- 6AH6, 3- 6Al5, 3- 6AU6, l - l 2B4, 2- l 2AT7, 
l - 12AU7, l - 12AX7, l - 6AS6 

(2) WP-33B Regulated Power Supplies 
8- 5R4GY, 2- 6Sl7-GT, 6- 6AS7-G, 4- OD3, 2- NE-32 

(2) TA-3B Video Distribution Amplifiers 
2- 6BQ7-A, 4- 6BX7, 2- 5687, 4- OB2, 2- 6X4, 4- 6U8 

WP-15-B Regulated Power Supply 
3- 6336, l - 12AX7, l - 12AT7, 1- 5651 

(* The BWU-5B utilizes all the tubes listed above under th e BW-5B VHF 
Side band Response Analyzer as we ll as those tubes specified here : 
l - 6AF4, 1- 6J4, l - 6X4, l - OA2, and l - 6J6.) 
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Mechanical Specifications 
Overall Dimensions 

Unit Height Width Depth Weight 

BA-6A Limiting Amplifier ...... ........ 7 5/a" 161/i/' 14" 37 lbs. 

BA-24A Monitoring Amplifier ... 42 ' /"" 83/s" 103/s" 16¼ lbs. 

BWU-4B Visuol Demodulator ........ 14" 19" 9" 35 lbs. 

BW-4B Visual Demodulator ....... 14½" 19" 10½" 58 lbs. 

BW-5B VHF Side band Re-
sponse Analyze r ···-------- --------- -- 10½" 19" 14½" 58 lbs. 

BWU-5B UHF Side band Response 
Analyzer R-F Input Unit ........... . 5 ¼ " 19" 7¾" 11 lbs. 

TA-9 Stabilizing Amplifie r ........... . 12¼" 19" 5 " 20 lbs. 

TA-3B Video Distribution Ampli . 3 ½" 19" 103/s " 12½ lbs. 

High frequency Equalizer ............ 17½" 19" 10" 23 lbs. 

Low Frequency Equalizer .............. 5¼" 19" 10" 9 lbs. 

WP-15-B Rectifier ··------·············-·· 7 " 19" 11 " 59 lbs. 

WP-15-B Regulator ..... ... .............. 3 ½ " 19" 103/s" 12 lbs. 

BR-84 Standard Cabinet Racks .... 84" 22" 18" 225 lbs. 

Overall Equipme nt (Tandem 
Cabinets) ·---·····--·----- --- ----· -···----- 84" 50" 18" 525 lbs. 

(approx.) 

Equipment Supplied 
INPUT AND MONITORING EQUIPMENT 

For VHF Transmitters 
ES-19237-G ES-19237-E 

For UHF Tran smitters 
Ml -19237-H Ml -19237-F 

(wired ) (unwired) (wired ) (unwired ) 

Ml -30951 -B84 Monitoring 
Equipment Rack # l, wired 

Ml -30951 -B84 Monitoring 
Equipment Rack # 1 

Ml -30951 -D84 Monitoring 
Equipment Rack # 2, wired 

Ml -30951-D84 Monitoring 
Equipment Re.ck # 2 

2 2 Ml -30546-G28 Electrical Shield 2 2 

1 Ml -30546-G21 Electrical Shield 1 

2 2 Ml -30566-G84 Single Trim Strips 2 2 

1 Ml-30568-G84 Double Trim Strip l 

Ml -4593-B Blank Pane l 7" 

Ml -4590-B Blank Panel, l ¾ " 

Ml -4592-B Blank Panel , 5 ¼ " 
high 

Ml -11225 Type BA-6A Limiting 
Amplifier, including panel , but 
less , helf and tubes 

Ml -11289 Tube Kit for BA-6A 

Ml-11599 Type BR-2A Shelf for 
BA-6A 

Ml-11247 Type BA-24A Moni• 
toring Amplifier (less tubes) 

Ml -11481 Tube Kit for BA-24A 
Amplifie r 

Ml-11597 Type BR-22A Shelf for 
BA-24A Amplifier 

Ml-40222 Type TA-9 Stabiliz-
ing Amplifier (with one set of 
tubes) 

Equipment Supplied (Cont'd) 
INPUT AND MONITORING EQUIPMENT 

For VHF Transmitters 
ES-19237-G ES-19237-E 

For UHF Transmitters 
Ml-19237-H Ml-19237-f 

(wired ) 

2 

l t 

3 

6 

23 

2 

3 

6 

2 

2 

2 

(unwired) (wired ) 

Ml •26087-B WP-15-B Power 
Supply Rectifie r 

Ml -26088-B WP-15-B Power 
Supply Regulator (with on e set 
of tubes) 

2 Ml -26219 Video Jack Panel 

ES-34048 Type BW-4B Visual 
Demodulator with l set tubes 

ES-34049-B Type BWU-4B Visual 
Demodulator with l set tubes 

2 

l t Ge neral Radio Type 1184-A-A H 
TV Station Monitoring Equ:p
ment, complete with l set of 
tubes 

ES-34010-B Type BW-5B Side
band Response Analyzer 

ES-34009-B Type BWU-5B Sid e
band Response Analyzer 

3 Ml-4652-2B Audio Patch Cords 3 

6 Ml -26771 Video Patch Cords 6 

23 Ml -26784 Video Dual Connector 23 
Plugs 

2 Ml -30526-G84 Pair of Panel 2 
Mounting Angles 

3 Ml -4570-A Terminal Board 3 
Brackets 

Ml -4569 Audio Terminal Blocks 

6 Ml -4568 Power Terminal Blocks 6 

Ml -11645-A Type BJ -24 Double 
Jack Panels 

Ml -11647-2 Jack Mat for BJ -24 

2 Ml -30590-2 Interlock Switch 

Ml -27 407 Program Line Se lector 

Ml-26240 Circuit Breaker 
Chassis 

2 Ml -26764-1 Circuit Break e r 

Ml-26764-2 Circuit Breake r 

ES-34034-B Hi g h and Low Fre
quency Phase Correction Network 

2 

2 

2 Ml -26157-B Type TA-3B Distri- 2 
bution Amplifi er (with one set 
of tubes) 

* Ml-4594-B Blank Pane l 8¼" * 
high 

(* Note : Supply one only if 
Hewlett-Packard Mon itor is 
specified ) 

Ml -27862 Mou r. ting Hardware 

Set Installation Drawings and 
Instruction Book IB-30252 

(unwired ) 

2 

1t 

3 

6 

23 

2 

3 

6 

2 

2 

2 

t Th e Hewlett-Packard Type 335-ER Station Mon itoring Equipment fo r 

rack mounting may be specified instead of General Radio equipment . 
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Frequency and Modulation Monitor 
MODEL 335-ER 

FEATURES 

• Provides accurate check that TV transmitter 
is operating w ithin FCC specifications 

• Operates reliably over long periods of time 

• Covers all TV channels 

• Compact size, requires minimum rack space 

• External meters may be remotely located 

• Simplified operation, all adjustments made 
from front panel of the monitor 

• Forced air cooling system 

DESCRIPTION 
The Model 335-ER Hewlett Packard Frequency Monitor and 
Modulation Meter monitors the carrier frequencies of both 
the aural and visual TV transmitters, and measures the 

degree of aural modulation. Through the use of the pulse 
counter-type frequency meter circuit, it provides reliable, 

accurate operation over long periods of time and requires 
no adjustment during use. Because of the unit's compact 

size, a minimum amount of relay rack space is required for 
its installation. 

Three panel meters on the equipment monitor the frequen 
cies of the visual and aural carriers and the percent modu

lation on the aural carrier with 100 percent modulation 
equal to 25 kc deviation. All indications are presented 
sim ultaneously. The monitor can be used with any one of the 
TV channels for either color or monochrome applications. 

The circuit arrangement also accommodates stations that 

may have off-set carriers. Full provision is made for the 

use of a remote peak modulation lamp as well as remote 
indicating meters. All operating adj ustments can be made 
on the front panel of the monitor. 

In addition to its primary function of indicating the percent

age mod ulation of the aural carrier and monitoring the 
frequencies of both carriers, the 355-ER is also arranged 

so that it provides the necessary output voltages for meas

uring the FM and AM noise levels and for determining the 

frequency response and distortion characteristics of the 
aural transmitter. 

8.4912 

The Model 335-ER Frequency Monitor and Modulation 

Meter features a master oscillato r, controlled by a crystal 

operating in the 20-30 megacycle reg ion. The crystal 
is mounted in a carefully-designed oven that controls 

temperature to within approximately 0.1 0 degree C. O ven 
temperature is indicated by a the rmometer readable at the 
front panel. The master oscillator is provided with a 

vernier knob adjustment for correcting long time drift. 

Highest quality components are used throughout. All filter 
capacitors are oil-filled. A forced air cooling system as

sures low operating temperature for long-life and stable 

performance. 

A cathode-coupled type oscillator circuit has been selected 

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 

type transformer is provided to reg ulate the master

oscillator filaments . 

The master oscillator drives a tuned multiplier which feeds 

into the separate multipliers for the visual and aural chan
nels of the monitor. In the visual channel the output of the 
first multiplier is multiplied until it is 4.35 me above the 

assigned visual carrier frequency of the station. The out

put of the visual mixer is then a frequency of 4.35 me 
when the visual carrier is exactly at its assigned frequency. 

The 4.35 me output of the first visual mixer is then mixed 
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with the output of a 4.3535-megacycle crystal controlled 
oscillator to obtain a difference frequency of 3.5 kc. 

The output of the second visual channel mixer is passed 
through a filter that removes the 15,750 cps line frequency 
component in order to avoid the possibility of interaction 
of this frequency with the visual deviation meter circuit. 
The output waveform from the filter is squared and applied 
to the pulse counter circuit which operates the visual car
rier deviation meter. This meter is calibrated in deviation 

from - 3 to + 3 kc. 

The aural channel of the monitor is similar to but neces
sarily more elaborate than the visual channel. The master 
crystal oscillator frequency is so selected that when multi
plied by the first multiplier and by the aural multiplier a 
frequency 150 kc below the assigned aural carrier fre
quency is supplied to the aural mixer. The output of the 
aural mixer is then a frequency of 150 kc when the aural 
carrier is exactly at its assigned frequency. 

The difference frequency voltage is squared and applied 
to the pulse-counter type discriminator. This counter is 
similar to the counter in the visual channel except that it 
contains circuitry that acts as a discriminator for the FM 
modulation on the aural carrier. The discriminator is highly 
linear as indicated by the fact that the distortion in the 
entire monitor from all sources is less than 0.25 percent at 
l 00 percent modulation at frequencies below the knee of 
the standard 75 microsecond de-emphasis curve. 

The discriminator operates the aural carrier deviation 
meter which is calibrated from - 3 to + 3 kc. The wider 
deviation range of this meter when compared with the 
video carrier deviation meter allows for the greater FCC 
tolerance on aural channel frequency than on visual chan
nel frequency. The audio voltage obtained from the dis
criminator is amplified and applied to the percent modu
lation meter circuit and to the peak-modulation lamp 
circuit. The point at which the peak-modulation lamp 
flashes is adjustable from 50 to 120 percent modulation. 

The percent modulation meter is operated from a peak
reading type voltmeter circuit whose time constant is ad
justed so that the ballistic characteristics of the meter are 
in conformance with those of a standard VU meter. A 
panel switch is provided so that either positive or negative 
modulation swings can be measured. Two separate audio 
outputs are provided by the output audio amplifier. One 
is a high-level output which provides approximately l 0 
volts at low audio frequencies at l 00 percent modulation. 
This output is primarily intended for use in making measure· 
ments of distortion and frequency response characteristics 
of the aural modulation. The output is provided from a 
high-quality system which has a response flat within 0.5 
db from 50 to 15,000 cps. Distortion in the system is less 

than 0.25 percent at full output and noise is at least -65 db 

b'elow full output. The second audio output is provided 
from a balanced underground source. At low frequencies 
a maximum of l milliwatt is delivered to a 600-ohm load. 
This output is useful for aural monitoring of the program. 
A 150 kc local oscillator is provided in the aural carrier 
channel to make possible an occasional check of the 
accuracy of the pulse-counting discriminator. 

The 335-ER is housed in a small unit, designed for standard 
rack mounting . It may be provided in a number of finishes 
to match the station's transmitter color scheme. It operates 
from a regular power line. External meters are available as 
accessories. When ordering, power line requirements, visual 
and aural frequencies and offset carrier operation, if any, 
must be specified. 

SPECIFICATIONS 
Frequency Range ............ .41.25 me to 940 me, including ofl•se t channels* 

R-F Power Required .... Less than 1 watt 

Ambient Operating Temperature (max.) ........................................... .45 ° C 

Aural and Visual Frequency Monitor : 
Deviation Range ................ + 3 kc to - 3 kc mean frequency deviation 

Accuracy ............................... Channels 2-6 is ±500 cps for 90 days 
Channels 7-13 is ±500 cps for 45 days 
Channels 14-83 is ±500 cps for 14 days 

Aural Modulation Meter : 
Modulation Range ........... . Meter reads full scale on modulation swing 

of 33.3 kc. Scale calibrated to 100% at 25 kc swing; 133% at 
33.3 kc swing also includes db scale (0 db = 100%) 

Accuracy .......................... Within 5% of indicated modulation 
percentage over entire scale 

Meter Characteristics ........ Meter damped in accordance FCC require-
ments. Reads peak value of modulaton peak of duration between 
40 and 90 milliseconds. Meter returns from full reading to 10% 
of full value within 500 to 800 milliseconds. 

Frequency Response ............ Flat within ±0.5 db from 50 to 15,000 cps 

Modulation Peak Indicator: 
Peak Flash Range .... From 50% to 120% modulation (25 kc = 100%) 

Audio Output: 
Frequency Range ........ 50 to 15,000 cps. Response flat with ± 0.5 db 

Equipped with standard 75 microsecond de•emphasis ci~cuit. 
High Impedance Output ............ 10 volts into 100,000 ohms at 100% 

modulation at low frequencies. Distortion less than 0.25% at 100% 
modulation. Residual noise at least 65 db below output level 
corresponding to 100% modulation at low frequencies. 

Monitoring Output ...... 1 milliwatt into 600 ohms, balanced, at 100% 
modulation, at low frequencies. 

Inter-carrier Spacing Accuracy .... ±5 cps for 6 months on all channels 

Powe r Line Requirem ents ... 115 volts 60 cycles, single phase, 180 watts 
230 volts, 50 cycles, single phase, 180 watts 

Tube Complement : 

10- 12AT7, 1- 6U8, 3- 6AH6, 1- OB2, 4- 5687, 1- 2021, 1- 6SJ7 , 
l - 6AS7 

Dimensions_____ -·-------·--··-·--- 19" wide, 12 ½" high , 13" deep 
(48 .26 cm wide, 30.5 cm high, 33 cm deep ) 

Weight ......... ............. ........................................................ 67 lbs. (30.4 kg. ) 

Finish ..................................... Umber gray, or special color as designated 

Ordering Information 
Hewlett Packard Frequency and Modulation Monitor, complete with 

tubes in place, power cord , 2 coaxial connectors fo r r-f inputs, and 
instruction book. 

Monitor for 115 Volts, 60 cycles ........... .. . . ...... Model 335.ER 
Monitor for 115 Volts, 50 cycles ........ . . .. Model HO2.335. ER 
Monitor for 230 Volts, 50 cycles ............. . . ......... Model HO3-335•ER 

* Specify visual and aural fr equencies wh e n ordering and offset carri e r 
ope ration , if any. 

B.4912 
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TV Sideband Response Analyzers 
VHF TYPE BW-5B, and UHF TYPE BWU-5B 

FEATURES 
• Accurately measures overall transmitter 

frequency response without necessity for 

internal connections and with transmitter 

at normal power output 

• Separates and visually presents upper and 
lower sideband response 

• Provides immediate evaluation of trans
mitter tuning adjustments and their effect 

upon sidebands under normal operating 
conditions 

• New high quality video sweep oscillator 

• Includes blanking which provides base line 

for measuring relative amplitudes 

• Marker with a dial calibrated in ¼ me 
intervals for frequencies above and below 

carrier frequency 

B.4922 

DESCRIPTION 
The sideband response analyzer is a device for measuring 

the overall " amplitude versus frequency" characteristic of 

a VHF television transmitter. In conjunction with an oscil

loscope it separates and visually presents the upper and 

lower sidebanc;l response. Its primary use is for tuning 

the over-coupled broadband r-f circuits of television trans

mitters and measuring their amplitude response charac

teristic. Since it includes a video sweep oscillator, it can 

also be used in adjusting video amplifiers, modulators, etc. 

The Type BW-5B analyzer is required for a VHF TV station 

and Type BWU-5B analyzer for a UHF station. 

The BW-5B and BWU-5B Sideband Response Analyzers 

provide for the display, on a suitable oscilloscope, of the 

entire sideband frequency response capabilities of any 

TV transmitter including its sideband filter. Such visual 

presentation permits immediate evaluation of transmitter 

adjustment without laborious point-to-point curve plotting, 

and facilitates the adjustments by indicating the effec

tiveness of the adjustments as they are made. 

The BW-5B analyzer consists of video sweep generating 

circuits to provide transmitter modulation; calibrated 

marker circuits to develop a continuously variable fre

quency marker; synchronized receiver circuits to develop 

109 
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Top-of-chassis view of the Sideband Response Analyzer, BW-5B. 

vertical deflection for the oscilloscope and to insure a 
narrow passband for a high definition sideband response 

presentation; sweep generating circuits, which include re
trace, blanking, and phasing facilities, to develop hori
zontal deflection for the oscilloscope; and power supply 
circuits all assembled on a recessed box chassis suitable 
for assembly in a relay rack. Operating controls for the 
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TYPLC.AL C.RO 015PLAY 
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unit are all mounted on the front panel which is held in 
position by two captive knurled screws at the top edge. 

The panel can be swung down to give access to the in
terior for ease of maintenance. A three-contact connector 

on the panel provides connection to an oscilloscope. Other 
connections to the unit are made at the rear of the chassis. 

The necessary output cables, power cord, and connectors 
are all supplied with the equipment. 

The BWU-5B includes all the equipment furnished by the 

BW-5B and in addition has an r-f input section, Ml -34005-B, 
built on a 5¼ -inch panel and chassis designed to mount in 
a standard 19-inch rack. The r-f unit with tubes in place, 
power cord, and output cable, are required to modify 
the BW-5B for operation on UHF television channel. 
Except for the frequency ranges covered, the BW-5B and 
the BWU-5B equipments function similarly. 

Basically the analyzer, both BW-5B and BWU-5B, pro
vides modulation for the transmitter by mixing the output 
of a 130-mc fixed oscillator with the output of a sweep 
oscillator, which varies in frequency above and below 130 
me to the amount required (see block diagram). The mixer 
provides a video signal swept at twice power line fre
quency which is amplified and applied as modulation to 
the transmitter. The output voltage of this circuit is indi

cated on a push-to-read meter. 

__J 

Block diagram of BW-5B TV 
Sideband Response Analyzer 
showing method of operation . 

8.4922 
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The transmitte r modulated output is sampled and mixed 

with the sweep oscillator output. Among the many sum 

and difference frequencies that occur ·in the output of the 

R-F Mixer, a constant frequency component will exist due 

to the combination of the instantaneous sweep frequency 

with one of the transmitter sideband frequencies . This 

component is selected by the fixed-tuned receiver and the 

output of the receiver is fed to an oscilloscope , the sweep 

of which is prope rly phased to agree with the sweep fre 

quency variations . The resultant pattern displays the trans

mitter sideband response over the range of modulation 

frequencies employed. 

Circuits are included that develop a marker pulse which 

can be adjusted to indicate the frequency at any point on 

the pattern by means of a calibrated dial and knob. 

Blanking is provided to eliminate pattern retrace but ca ;-, 

be cut off by means of a panel mounted switch . Power 

supply circuits in the chassis provide heater and regulated 

plate ~oltages for the equipment. 

LOWER SIDE BAND 
RESPONSE 

CA RRIER 

/ 

Typical response pattern of a TV transmitter using BW-58 Sideband 
Analyzer, illustrating the wave shape of lower and upper sidebands. 

To provide maximum utility, a portable type oscilloscope is 

recommended for use with the analyzer. A 35-foot cable 

is supplied which allows the indicator to be readily moved 

to any vantage point within the limit of cable length . 

Other add itional equipment necessary to make a complete 

installation, but not supplied except by separate order 

include, RG-11 U coaxial cable, Ml -83, and RG-8/ U co

axial cable, Ml -7 4 as required. In some installations a 

directional coupler and section of 31/s-inch, 51 .5-ohm or 

31/s- inch 50-ohm coaxial transmission line housing for the 

directional coupler should be prov ided . 

Operation on the UHF channels is made possible through 

the use of a wide-band frequency converter which changes 

B.4922 
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BW-58 with door open and cover removed , 

the sampled output frequency of a UHF television trans

mitter to a channel 2 frequency, within the normal range 

of the BW-58 analyzer. The r-f input section which func

tions as a conventional superheterodyne converter has a 

power switch , indicator lamp, and fuses mounted on the 

power supply chassis. All the tuning controls are located 

on the top of the converter chassis. 

Direction Coupler, Ml-19396-1. 

OUTPUT CABlE (.35FEET) 

IT EMS SHOWN IN DOTTED LINES NOT FURNISHED WITH Ml-34000 

11 1 
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Electrical Specifications (BW-5B) 
R-F Input 

Frequency ........................................... 55.25-83.25 me (channels 2 to 6) 
175.25-211.25 me (channels 7 to 13) 

Voltage........................... ......................... ..... ........ . ..... . 5 to 1.0V 

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

Outputs 

Rece iver Signal 
Output Termination ..... . .. .......... high impedance oscilloscope input 
Linearity .... ........ .... ........... .......... .... error referred to 14V carrier pip 

Indicated Actual Response 
- 25 db - 24 db 
-30 db - 28 db 
- 35 db - 33 db 

Noise Level.. .. . ............. ..... greater than 50 db below 14V 
Receiver Goin Control Range ..................... . .. 10 db 

Video Sweep 
Voltage ............................... ....... ............... ......... 0 to 2V peok-to•peok 
Frequency ...... ....... . 10.0.10 me sweep width continuously adjustable 
Center Frequency ............ .. ..... ...................... ..... ...... odjustoble ± 2 me 
Sweep Rote ............. .......... .. ....... ............. ... ........ Power line frequency 
Repetition Rote .......... .................. .......... 2 times power line frequency 
Frequency Response .................................. ...... ±.5 db 70 KC to 5 me 

± 1.0 db 50 KC to 7 me 
Distortion ........ ......................... ..... ......... ........... less than 3% at 2V pp 

Oscilloscope Sweep 
Open circuit voltage .............................................................. .4.5V pp 
FrequentY------------······ ······---------·----------------------------same as power line 
Wove Form ..... ...................... .............. ................... same as power line 
Internal lmpedonce ..... ........ ............. ................................ 12,000 ohms 
Phase Adjustment ....................... ........... ..... ............... ................ ± 70° 

Operating Conditions .......................... 5 °C to 45 °C ambient temperature 
0-95% relative humidity 

Supply Voltage........ . .. ............................................. ..... 105-125 volts a -c 

Supply Frequency ................ ................................. . . ....... 50-60 cycles 

Power Consumption ....... ... ··-·--------······----------······- ------- ......... 200 watts 

Power Receptacle ................... 1" mole motor-plug (power cord supplied ) 

Power Supply ................................ ......... .lnternol (260 volts d-c regulated) 

Tube Complement for BW-5B 
2- -6J6 3-6AS6 1-6C.4 
2- 12AU7 2- 6485 1- 6AS7-G 
l - 6SQ7 l-6AG7 l - 6SJ7 
l - 6BA6 1- 5R4-GY 1-OD3/VR150 

2- 6AU6 1- 12AT7 

Additional Specifications for BWU-5B 
R-F INPUT UNIT, Ml-34005-8 

Input and Output Impedances .. .......................... ................. .......... 50 ohms 

Frequency Ronge ........................ ......... .450 to 750 me (channels 14 to 60) 

Overall Bandwidth .......... .............. ... .. ... ........... .... .. ............... 20 megacycles 

Response ....... ............................. ± 1 db within 10 me of center frequency 
±½ db within 5 me of center frequency 

Lineority ....... . Within ± 1 db for input signals to the attenuator ranging 
from 0.1 to 3 .0 volts (Normal converte r input is 1 volt with input 
of 2.0 volts to th e attenuator). 

Output............ . .... 0 .3 volt across 50 ohm load with 2.0 volt rms input 
to attenuator (channel 2) 

Power Supply ........... 105· 125 volts, 50 / 60 cycles, single phase, 35 watts 

Tube Complement for BWU-5B 
l - 6J6 

1- 6BQ7 

1- 6485 

l - lN82A 

Mechanical Specifications 

1- 524 

l - OA2 

1- OB2 

Mounting- Relay Rack ............... 10 ½" high x 19" wide x 14½" deep 
(26.7 cm high x 48.26 cm wide x 36.8 cm deep) 

Color .. ... .................... ............ .... ..... .... ........... ... . Dork umber gray (smooth ) 

Weight .............. .................................................................. 58 lbs. (26.3 kg .) 

UHF Converte r 
Dimensions .... ______________ ____ ------·-······ l 9 11 wide, 5 1,~ " high, 7 ¾ 11 deep 

(48.26 cm wide, 13.3 cm high, 19.7 cm deep) 

Weight .............. ..... ............ ............................................... 14 lbs. (6.4 kg. ) 

Equipment Supplied 
8W•5B VHF TV Sideband Response Analyzer Equipment ....... ES.34010-8 

Including: 

l Ml.34000-B Analyzer (tubes in place) 

Ml -27390 Directional Coupler 

Ml.34011 Type "N" Connector 

Instruction Book, IB-36140-1 

6WU-5B UHF TV Sideband Response Analyzer Equipment .... ES.34009-8 

l Ml.34000-B Type BW-58 Sideband Response Analyzer 

Ml -34005-B R-F Input Section of the BWU-58 

Ml-27379 Directional Coupler 

Ml -34065-* Channel Frequency Crystal 
(* Soles orde r to specify frequency required) 

2 Instruction Books, IB-30271 

Optional or Accessory Equipment 
Set of Spore Tubes (BW-58) .................. .................. ........ .... ..... Ml-34012-8 

Set of Spare Tubes (BWU-5B) ........................ ·-··············Ml -340l2-B / 34067 

BW-5B Coupling Unit ........................................... .. .. .. ............... Ml-19057-A 

Transmission Line Section fo r Mounting BW-58 Directional 
Coupler (Specify one): 

3 1/a" 51.5-ohm Flanged Transmission Line .................. ......... Ml -19313-48 

3'/a" 51 .5-ohm Un/longed Transmission Line ..... . ...... Ml -19313-49 

3 1/a" 50-ohm Transmission Line .................. . ................. Ml -27912-12 

RG-8 / U Coaxial Coble ......................................... ... ................. Ml -74A 

BWU-58 Directional Coupler for use with : 

Ml -19089 Transmission Line ........ . 

Ml -27791 Transmission Line ......... .. . 

Ml-19387 Transmission Line ........... . 

Ml-27792 Transmission Line ............. . 

VoltOhmyst 

. .. ES-34231 -1, 2 

....................... ES-34231 -1, 8 

.......... ES-34232- l, 2 

................... ES-34232-1, 5 

.............................. WV-98C 

Isolating Resistor for VoltOhmyst Probe ......... ... 270K ohm, ½ watt, non 
inductive with lead on test end not longer than 3/a-inch 

R-f Sweep Signal Generator for 175 me (8WU-5B) .................... .. WR-698 

UHF Signal Generator (for BWU-5B) .............................. ................ WR-86A 

Oscilloscope .......... ........................ .................. .......... TO·524•AD or WO-91A 
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Visual Sideband Demodulator 
Type BW-4B/BWU-4B 

FEATURES 

• Monitor transmitter output any channel 
2 to 60 

• Directional coupler may be mounted 
anywhere in transmission line 

• Complete sound rejection at any 
monitoring point 

• Remote ON-OFF control of zero 
reference line 

• Insensitive to r-f fields 

• Affords appropriate demodulation for 
envelope delay measurements 

• Transient response typical of ideal receiver 

DESCRIPTION 

The BW-48/ BWU-48 Visual Sideband Demodulator is de

signed for use with a station Master Monitor unit to permit 

a visual quality observation of either monochrome or color 

signals delivered to the antenna of a VHF or UHF tele

vision transmitter. The BW-48 equipment is used for Chan

nels 2 to 13; the BWU-48 for UH F Channels 14 to 60 . 

The picture information supplied by the instrument is 

equivalent to that which would be obtained from an idea l 

television receiver located remotely from the sta tion, but 

less propagation and receiving antenna defects. Picture 

monitoring is accomplished in the presence of so und modu

lation since the aural carrier is rejected. 

The Demodulator is designed for two major uses. First, it 

provides the broadcaster with a kinesco pe and CRO pre

sentation, limited by the presence of the aural carrier and 

hence by channel width, which will be typical of the best 

home receiver, and as such subject to the basic limitations 

of bandwidth and vestigial reception inherent in the 

standard TV system . This is the function of the Demodu

lator during programming time. Secondly, it provides a 

demodulator without the restrictions of bandwidth or phase, 

which will be useful to the broadcaster for measuring cer

tain performance characteristics of the TV transmitter. This 

type of measurement is made during non-programming 

periods with aural carrier off. 

In the first use, a 50 db trap rejects the sound carrier and 

as a result reduces the video response to normal band-
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width. Under these conditions, the BW-48 provides a 

typical composite kinescope and CRO picture, showing 

resolution, vertical wave form, horizontal waveform, per 

cent sync and depth of modulation . In the second usage, 

with the so und notch switched out so that the Demodulator 

is not limiting in phase or amplitude response at the high 

end, transmitter characteristics, such as amplitude re

sponse, transient res po nse, and enve lope delay may be 

observed . The transmitter may thus be adjusted to meet 

EIA and FCC standards. 

The BW-48/ BWU-48 Demodulator is basically a super

heterodyne TV receiver designed for vestigial reception 

and incl udes a crystal -controlled heterodyne oscillator, 

mixer, IF system, sound rejection circuits, a wing trap, a 

video detector, a video amplifier and a delay equalizer . 

The latter makes the low freq uency envelope delay re

sponse flat, and tailors the high end so that the two sets of 

phase specifications with notch in and notc h out may be 

met. Thus the unit is an ideal demodulator for color 

t ra nsmissions. 

For VHF Channels, a " VH F" Converter is mounted in place 

on the chassis. For UHF Channels 14 to 60 a " UHF" Con

verter is substituted. 

A directional coupler, Ml-1 9396-1 B or ES-34231, designed 

to mou nt in the transmission line, is included as a part 

of the Demodulator equipment. This coupler samples the 

transmitter output and supplies a controlled level of r-f 
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voltage to the converter input. This coupler may be inserted 

into the transmission line at any of several points between 

the vestigial sideband filter and the antenna. Normally, 

it is installed at a point following the VSBF or Filterplexer 

where the transmitter vestigial characteristics have been 

established. The video output of the Demodulator is de

pendent upon a proper setting of the pick-up level of the 

coupler, and should be adjusted to provide a peak of sync 

level of video of 2 volts across the normal BW-4B/ 

BWU-4B output. 

For measuring depth of picture modulation, a zero power 

reference line must be established on the CRO. This func

tion is performed by a mechanical chopper working in the 

grid of the last IF stage. The action of the chopper is to 

reduce the second detector input to zero at a ,60 cycle 

repetition rate on approximately a 50/ 50 time basis. The 

circuit is arranged so that a remote switch, for instance 

in the transmitter console, may be utilized to control the 

operat;on of the chopper. An optional ,6 db pad is avail 

able in the output circuit to reduce the output from 2 

volts to l volt peak of sync. 

The demodulator is phase compensated for "notch in" 

conditions, and for " notch out" conditions. For both these 

conditions the low frequency envelope delay curve is 

equalized to flatness. For " notch in" conditions, the high 

frequency envelope delay has a rising characteristic and 

is tailored to be that of the accepted "average" NTSC TV 

receiver, i.e., complementary to the FCC standard trans

mitter curve. For " notch out" conditions the high frequency 

delay curve is substantially flat. 

SPECIFICATIONS 
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Electrical Specifications 
Frequency Rang e: 

BW•4B....... ..... ....... ............ .... . ....... Channe ls 2 to 13 
BWU•4B .. .......... .. ..... ..... ............ ...... ............................ Channels 14 to 60 

Input Required .. . .. . 1- 2 volts r•I 
Vide o Outpul .. ..... ............... Mox. of 2 volts peok•lo•peok across 75 ohms 

from chopper zero reference to sync peak (sync negative). Atte nu • 
otion provided to reduce leve l to 1 volt peak.to•peok. 

Amplitude vs. Frequency Response : 
With Sound Notch Out.. ........ + 0 .6 , - 1.0 db from 0.20 me lo 4.0 me 

compared lo 0 .20 me reference 
With Sound Notch ln ............ + 0 .6, - 1.5 db from 0 .20 me lo 4 .0 me 

compare d to 0.20 me reference 
Diffe re ntial Goin ............ ............................ l 0 % be twe e n reference white, 

(12.5 %) and peak of sync, (100 % ) 
Phase vs. Amplitude .......... Six (6 ) degrees or less for modulating signals 

having luminance leve ls from 12.5 % to 75 % of sync pe ak 
Low Fre quency Response .......... Le ss than 2 % tilt on 60 cps square wove 
Enve lope De loy : 

With Sound Notch Out ........... ........ ... ... Flot within ± 0 .03 microsecond 
up to 4. 18 me compared to the ove rag e delay be tween 0.05 me 
and 0.20 me 

With Sound Notch ln ........................ Flot within ± 0 .03 microsecond 
of standard receiver curve up to 3 .58 me compared to the average 
delay betwee n 0.05 me and 0.20 me. Th e tolerance increases 
linearly with re spect to frequency lo ± 0 .1 microsecond al 4.0 me 

Output Hum and Noise ............. .40 db be low 2 volts pe ok-lo•peok output 
Sound Re jection ............. ............. More than 50 db aural signal rejection 

al ± 25 kc deviation from carrier frequency 

Block diagram of BW•4B/BWU•4B Demodulator. 

AC IN VIOEO 
ou, 

Powe r Source Re quire d ............ ... ........ 105 lo 125 volts oc, 50 / 60 cycles, 
250 watts (3 amp slo•blo fu se) 

D·C Power Supply Voltoges ......... .. .. ....................... 250 volts {re gulate d) 
- 10 volts (unregulate d), - 3 volts (unre gulated ) 

Tube Complement 
J.F, Video and Power Supply Unit : 

2- 6C4 
4- 6CB6 
l - 5R4•GY 
1- 6AK6 
1- 6485 

VHF Conve rter Unit (BW.48 Only ): 
l - 6J6 
l - 6CB6 (Chan. 7• 13) 

UHF Converte r Unit (BWU-48 Only): 
l - 6J6 
1- 6BQ7A 

Mechanical Specifications 
l•F, Video and Powe r Supply Chassis: 

He ight 
Width .............................................. ... ... . 
Depth ..... . 
Weight .. 

VHF or UHF R· F Converte r 

l - 1N64 
l - 6AS7 
l - OC3 
1- 6197 

l - 6AS6 

1- 6485 
l - 1N82A 

............ 14" (35.56 cm ) 
. ... 19" (48 .26 cm ) 

. .. 14" (35 .. 56 cm ) 
..41 lbs . (23 kg .) 

(mounts on 1-F, Video, and Powe r Supply Chassis): 
Length .................... ................. 9½" (24. l cm ) 
Width ................ . ...... .. 4½" (11.4 cm ) 
De pth ...... . .............. .. ......... ... .4½" (11.4 cm ) 
Weight ................. .................... . ..... 2 lbs. (0 .9 kg. ) 

Ambie nt Temperature .... ............................... . ..... .... - 15 ° C to 45 ° C 
Re lative Humidity.......................... ..... ..... .... ........ . ......... 0 to 95 % 

Ordering Information 
VHF Type BW-4B Visual Sideband De modulator 

and I B-32693• l . . ..... ES-34048 
UHF Type BWU-48 Visual Sideband De modulato r 

and JB.36293-1 .... .............................................................. ES-34049-8 

Optional and Accessory Equipment 
Senior VoltOhmyst ....................................... . ....... WV-98C 
Plate Current Meter ................................. ..MJ .21200-Cl 
Wideband Oscilloscope, Type TO-524AD ......................... .. .. Ml -26500·A 
Marker Generator .......... . ..... WR.99A 
Television Sweep Oscillator . 
Choppe r Relay .. ... 
Comple te Spore Tube Kit fo r BW-48 .. 
Complete Spore Tube Kit fo r BWU•4B. 
VHF Monitoring Diode ..................... . 
UHF Monitoring Diode ........................... . 
WA•7C Linearity Checker .. . 
sw.5s Side band Respon se Anal yzer 

..WR-69A 

. ··························# 211711 
.. Ml -3401 4-A 

.......... .... Ml-34069 / 34015 
. ................ .... Ml -19051 -8 

MJ.19364 
......................... Ml -34017•8 

............ ES-34010-B 
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Monitoring Diodes 
VHF-Ml-19051-B, UHF-Ml-19364 

FEATURES 
• Requires no external power supply 
• No maintenance or periodic adjustment 
• Will fit either 31/s or l5/s-inch line without 

changes in unit 
• Input circuit compensated for uniform r-f 

pickup over the 12 VHF channels 

DESCRIPTION 
The Monitoring Diode, Type Ml-19051-B, is a completely 

self-contained unit designed for mounting on the r-f trans

mission line between the output of the visual TV transmitter 

and the sideband filter. The video output of the Monitoring 

Diode when fed to a master monitor, or equivalent unit, 

will permit observation of the picture delivered by the TV 

transmitter. The diode unit has excellent frequency and 

linearity response and is designed for use on TV channels 

2 to 13. 

Ml-19051-B consists of a double section diode whose 

cathodes are capacity coupled by a probe to the trans

mission line inner conductor. The plates are connected 

through a load resistor network to the 75-ohm output 

circuit. The output network provides a 75-ohm output im

pedance to match coaxial cable impedance and provides 

optimum performance in color TV systems. Filament voltage 

for the diode is supplied by a self-contained transformer 

which requires 115 volts a-c supply. The unit is designed 

for 31/e- and l %-inch transmission line. 

SPECIFICATIONS 
Frequency Range ___ ___ ___ ____ _______________ ____________ ___ __ _______ Channels 2-13 inclusive 

Output Impedance .............. ... .......................................... ...... ........ .75 ohms 
Ou tput Voltage .... . ... . 75 volt- 1.0 vo,t (adjustab le by vary,ng pickup) 
Dimensions (overall ) .............. ... ....... ....... .7½6" long, 3 1/a" wide, 3K/' high 

(18.5 cm long, 7 .9 cm wide, 8.1 cm high ) 
Weight.. . .............. 3 lbs. (1.4 kg.) approximate 
Tube Compleme nt, l l<CA 6AL5... ...... . ................. .. Diode Rectifier 

Ordering Information 
VHF Diode Demodulator and IB-36114-2.. . ...................... Ml -19051 -B 

B.4934 

FEATURES 
• Permits CRO display of Modulation en

velope in conjunction with video sweep 
input to the transmitter in L position 

• Input circuit compensated for uniform r-f 
pickup over all UHF channels 

• Automatically energized whenever moni
toring equipment is in operation 

DESCRIPTION 
The UHF Monitoring Diode, Ml-19364, is designed for 

mounting at any point on the visual transmission line 

between the transmitter and the filterplexer . The video 

output of the unit when fed to the master monitor or 

equivalent unit will permit observation of the picture 

delivered by the TV transmitter. It is designed for use on 

UHF channels 14-83. 

The diode consists of a triode serving as a diode whose 

cathodes are capacity coupled by a probe to the trans
mission line inner conductor. The plates are connected 

through a load resistor to the 75-ohm output circuit. Fila

ment voltage for the triode is supplied from a 115-volt 

a-c supply . A directional coupler is required for use with 

the diode . The unit, together with its coupler, mounts on 

31/e -inch or -61/e -i nch coaxial transmission line. 

SPECIFICATIONS 

[if {:t~~li~i(,i;,;; ;::~h;;;£;0;;~1; 
Dimensions (overall ) ...... .. ..... .... ... ... .... .. ..... 6 ¼ " long , 3 " wide, 2½" high 

(15.8 cm long , 7 .6 cm wide, 6 .3 cm high ) 
Weight... . .......... 3 lbs . (1.4 kg .) approximate 

Ordering Information 
UHF Diode Demodulator ... ... .. ................. ...... .......... . ........ Ml -19364 

ACCESSORY EQUIPMENT 

Directional Coupler for 3 1/a" Transmission Line 51.5 ohm ..... .. Ml-27379 
Directional Coupler for 6 1/a " Transmission Line 75 ohm ..... ...... Ml -27382 
Directional Coupler for 3 1/a " Universal Lin e, 50 ohm... .. . ... Ml -27385 
Directional Coupler for 6 1/a" Unive rsa l Line , 75 ohm ...... ........... Ml -27387 

11 5 
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Envelope Delay Measuring Equipment 
TYPE BW-8A/8A1 

FEATURES 

• Practical equipment for measurement of 

envelope delay of transmitter systems 

• Also measures absolute delay of video 

equipment 

• Convenient and simple to operate 

• Direct reading dial 

• Single frequency method of measurement 

• All operating controls located on front panel 

• Single unit - Built in power supply 

• Choice of rack or portable mountings 

• Excellent performance - Envelope delay 
0 to 0.67 microseconds; accuracy ± 3 per
cent, ± 0.01 microseconds 

B.4942 
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TRANSMITTER 
TA-9 INPUT EQUIPMENT TRANSMITTER 

STA BILI ZING I--/ ~N~DLUi~NPGLi~i: ,___ u;EDS;.R t-,:-

AMPLIFIER CORRECTING (INC. VSB FILTER 
NETWORKS 

r=sw-"a"-EN~ELOPE DELAvil 
MEASURING SET I i RECEIVER SECTION INPUT It- DEMODULATOR 

l___J 1, ----i GENERATOR SECTION 
[!::: ____________ ~ 

Test set-up to measure envelope delay 

DESCRIPTION 

R F. 

L OAD 

The BW-8A/ 8A 1 Envelope Delay Measuring Equipment is 
designed for field measurement of the incremental slope of 
the phase-versus-frequency characteristic (usually referred 
to as envelope delay) of television transmitter systems. It 
can also be used to measure the absolute delay of video 
equipment. By maintaining proper phase relationship be
tween the various frequencies in the television system such 
effects as leading white, trailing smear, ringing and mis
registration can be corrected. 

The BW-8 equipment is a small chassis mounted unit, easy 
to use . It provides a low frequency phase reference in 
order to measure the relative envelope delay in the region 
from 1 .3 me to 4.3 me or 1 .3 to 6.0 me as referred to the 
average delay between O and 189 kc or 187.5 kc (FA)- The 
instrument is direct reading . All operating controls are 
located on the front panel for ease of operation. The unit 
may be housed in a standard rack mounting where it 
occupies only 1 O½ inches of rack space. 

When measuring a video amplifier or any other equip
ment having input and output at video frequencies, no 
auxiliary equipment is required. When a complete trans
mitter is being measured the only auxiliary unit required 
is an r-f demodulator to feed the video signal to the re
ceive r portion of the BW-8. The RCA BW-4 Series of 
Visual Sideband Demodulators or Ml-19051-B/ 19364 Di
ode Demodulator can be used for this purpose. When sync 
and blanking are desired, they may be obtained from a 
studio sync generator, fed to the BW-8 generator section 
and combined with the BW-8 generator signal components 
to supply a composite test signal. 

The BW-8 Envelope Delay Measuring consists of a gen
erator that feeds the system to be measured, and a 
receiver section which evaluates the envelope delay of 
the signals after they have passed through the system 
under test. The generator section provides two signal 
sources. One is a refe rence frequency (FA) derived from 
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an internal crystal oscillator or from the twelfth harmonic 
of the horizontal sync frequency supplied from an external 
source. The second is a carrier signal (Fe) which may be 
varied. The receiver section contains t wo amplifier-limiter 
chains to detect and amplify video from the unit under 
test. A phase shifter consisting of an RLC network may be 
switched into either amplifier chain to permit compensation 
of either positive or negative time delay. It is calibrated 
to read delay in microseconds. The generator section 
occupies the left section of the chassis, the receiver chai :1s 
are on the right. An electronically regulated power supp!r 
is built on the rear of the chassis. 

To measure envelope delay, the output of the BW-8 ger,
erator section consists of the FA reference signal, and a 
video carrier frequency modulated by the FA reference. 
These signals are fed to the transmitter under test. The 
transmitter output is demodulated and the two components 
fed to the receiver section of the BW-8, where the FA 

component is amplified through one section of the receiver 
and fed to a phase detector. The second component, which 
is a video carrier frequency, modulated by the FA refer
e nce, is detected and the FA component recovered . This 
signal is also fed to the phase detector. The calibrated 
phase shifter is then switched into the appropriate circuit 
and adjusted for zero phase difference between the two 
signals. Envelope delay in microseconds may the n be read 
directly from the phase shifter dial. Absolute delay may 
be measured in much the same manner, except that the 
F.1 reference component does not pass through the unit 
under test. 

The circuitry of the BW-8 is shown in the block diagram. 
An operating switch selects the FA reference signal and 
al so controls addition of sync and blanking to the output 
test signal. Position 1 corresponds to crystal -controlled 
inte rnal FA signal and does not incorporate sync and 
blanking in the test signal. Position 2 adds sync and 

blanking while maintaining crystal oscillator for the refer
e nce freque ncy. Position 3 derives the reference freque ncy 
from exte rnal sync and incorporates sync and blanking 
in the test signal. 

The variable frequ ency carrier oscillator (6U8) covers the 
Fe band in a single range. It is tuned by means of a vari
able inductance and gang coupled with tuned circuits of 
the mixer-amplifier and first amplifier in the receiver sec
tion . The plate load of the mixer amplifier (6BA7) is com
posed of a series of two tuned circuits resonating at the 
fixed frequency and the carrier oscillator frequency, the 
second one being permeability tuned and shunted with a 
constant load resistor. The electronic switch and adder 
(2N585) incorporates sync and blanking in the test signal 
whenever the switch is in position 2 or 3. 
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The output amplifier (5687) of the generator section is a 

cathode follower that can deliver more than 2 volts peak
to-peak of test signal. The output impedance is 75 ohms. 
An operation switch controls the path of the test signal 
from the generator to the receiver. When in position 2, the 
signal is fed directly to the receiver. In position 3, the signal 
passes through the network under test before reaching the 
receiver. Position l is similar to position 3, except that the 
FA signal for the fifth amplifier is fed directly from 
the output of the generator, so it appears undelayed re
gardless of characteristics of the network under test. The 

input connector is internally loaded with a 75 ohm termi
nating resistor. 

The receiver section is composed of two chains. Ampli
fier # l (6U8) is tuned to the reference frequency, its 
plated-tuned circuit is mechanically coupled to the carrier 
oscillator and mixer circuits in the generator section. A 
diode envelope detector (l N90) following the first ampli
fier recovers the modulating signal. This signal differs from 

the refere nce frequency in phase angle to be determined. 
This chain is completed with two 6U8 amplifors and a 
limiter amplifier (6AW8) tuned to FA, The limiter ampli
fier feeds a constant amplitude signal to the phase detector. 

The second chain is composed of three 6U8 amplifiers 

and the limiter amplifier 6A W8 tuned to the reference fre
quency. The phase detector (two l N l 00 diodes) operate 
similar to an FM discriminator. The output consists of a 

d-c voltage proportional to the phase difference of signals 
fed from the two limiter amplifiers. The output of the phase 
detector is indicated by a VTVM. A calibrated phase 
shifter is switched into the appropriate channel and ad
justed for zero output of the phase detector. Envelope 
delay in microseconds may then be read directly from 
the phase shifter dial. 

All controls of the BW-8 Envelope Delay Measuring Set 
are located on the front panel , those of the generator 
being on the left side and those of the receiver on the 
right. The output and input connectors, as well as the 
external sync input, the power connector and the fuse 
holder, are located on the rear of the chassis. The dial on 
the left controls the carrier frequency Fe and is directly 
calibrated. The right-hand dial drives a precision 3-turn 
potentiometer that controls the phase shifter. The dial is 
calibrated in delay, from 0.01 to 0.68 microseconds and 
may be measured with an accuracy of ± 3 percent ± 0 .01 
microseconds. 

The VTVM (null indicator) is connected to a 5-position 
switch. Position 1 measures peak amplitude of the output test 

Schematic Block Diagram of BW-8 Envelope Delay Measuring Set. 
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signal fed to the transmitter. Position 2 measures the ampli
tude of the signal at the input of the receiver. Position 3 is 
for balancing the VTVM and positions 4 and 5 are for use 
as a null indicator for the phase detector. Position 4 is of 
lower sensitivity for initial balancing of the phase detector. 
By means of another switch, the phase shifter network can 
be introduced into either one of the two receiver chains, 
allowing compensation of positive or negative phase delay. 

Other controls located on the front panel include an a-c 
line switch; "Sync Amplitude" which regulates the amount 
of sync incorporated in the test signal; a "Zero Set" used 
to balance the VTVM when its switch is in position 3; and 

a " Delay Set", used to balance the delay of the measuring 
set when the operation switch is in the "direct" position. 

TEST & MEASURING EQUIPMENT 

AMPL. LIMITER 

~ 
+B 

AMPL .LIMITER INIOO IOOK 
NULL 

INDICATOR 

+B 

Phase detector circuit of the BW•S. 

SPECIFICATIONS 

Performance Specifications 
Envelope Deloy..... ......... .. .... 0 to ± 0 .67 microseconds 

Frequency Range : 

SW-SA .. .......... .. .... ..... ....... .. ................ ...... ...... .. ...... .... ........ 1.3 to 4.3 me 

SW-SA 1....................... .. .. .... ................ ........ ....... ........... .. 1.3 to 6.0 me 

Reference Frequency: 

SW-SA ................. .... Average Envelope Deloy between 0 and 0.189 kc 

BW-SA !.. .................. Average Envelope Deloy between 0 and 187.5 kc 

Deloy Accurocy ................................................ ± 3% ± 0 .01 microseconds 

Carrier Frequency Accurocy ........... .. ......... .. .................... ± 2% ± 0.05 me 

Output Test Signal.. ............................... .... .. ...... 0 to 2 volt, peok•to•peok 

Output Impedance ................................. .. ..... ................................. 75 ohms 

Input Test Signol.. ................ ............ .. .. .. ......... ... 0.1 volt, peak.to-peak min. 

Input lmpedonce ................................. ................................ .75 ohms ±2% 

Horizontal Sync and Blonking ............................ 1 volt peak-to-peak, min . 

Input Impedance (Sync) ................ .................................... .75 ohms ± 1 % 

Electrical Specifications 
Power Requirements: 

BW.SA ........ ............... .. .. .... ....... 105. 125 volts A-c, 50 / 60 cps, 180 watts 

BW.SAl .............. .. .. ..... ... .. ............ 115 / 230 volts, 50 / 60 cps, 180 watts 

Tube Complement 
6U8 Oscillator-Amplifier 

6BA7 Mixer 

5687 Output Amplifier 

6AN8 Sync and 189.kc Amplifier 

6AN8 Sync Amplifier 

6U8 Input Amplifier 

6U8 Amplifier 

6AW8 Limiter and VTVM 
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6U8 Amplifier 

6AW8 Limiter and VTVM 

5R4.GY Rectifier 

6AS7•G Voltage Regulator 

6AG5 D.C. Amplifier 

OC3 Voltage Reference 

2N585 Electronic Switch (Transistor; 

INl00 Phase Detector (Diode) 

INl00 Phase Detector (Diode) 

IN90 Signal Indicator (Diode) 

IN90 Bias Supply (Diode) 

1 N90 Detector (Diode) 

Mechanical Specifications 
Mounting ................................................................... Standard 19-inch rock 

Finish .............................. ...................................... Light umber gray, smooth 

Operating Conditions ................................ 5 °C lo 45 °C (41 ° F to 113°F), 
0-95 % relative humidity 

Dimensions (Overall). : ................... .. 19" wide, 10½" high, 14½" deep 
(48.26 cm wide, 26.7 cm high , 36.8 cm deep) 

Weight ... 35 lbs. (24 kg. ) (approx.} 

Ordering Information 
Type BW-SA Envelope Deloy Measuring Set 

and IB-30268 (1.3 to 4.3 me) ......... .. 

Type BW.SA 1 Envelope Deloy Measuring Set 
and IB.30268 (1.3 to 6.0 me) .. 

Accessory Equipment 
Domestic 

Type No. Ml Numb~r Description 

.. ...... .......... ..... Ml •34063 

.. .... .. . Ml.34068 

International 
Type No. Ml Number 

BW-4B 

BWU•4B 

ES-34048 VHF Visual Sideband BW-4B I 826557 

826559 

19051 -B 

19364 

Demodulator 

ES.34049-8 UHF Visual Sideband BWU.4BI 
Demodulator 

19051 •B VHF Monitoring 
Diode 

19364 UHF Monitoring 
Diode 
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Frequency Monitors 
TYPE BW-11A AND BW-11AT 

FEATURES 

• Continuous reading deviation meter 

• Wide input range 

• Minimum accuracy at subcarrier frequency 
± 5 cycles for 1 year 

• Protected trimmer adjustments for 
frequency calibration 

• Warning lamp indicates failure of trans
mitter carrier or monitor crystal oscillator 

• Provision for simultaneous operation of 
remote indicating or recording meter 

DESCRIPTION 
The RCA Frequency Deviation Monitors BW-1 1 A and 
BW-11 AT indicate continuously, and directly in cycles-per
second the magnitude and direction of any departure of 
the carrier signal from its proper frequency. The two 
models are used as follows: 

l. Type BW-11 A for AM broadcast stations to measure 
departure of the carrier from its assigned channel 
frequency. 

2. Type BW-llAT for TV broadcast stations to measure 
departure of the color subcarrier from 3.579545 me 
standard frequency. 

The BW-llA monitor bears FCC approval for use in 
standard broadcast stations. The BW-11 AT more than 
meets FCC requ irement for subcarrier accuracy of ± l 0 
cycles maximum and will provide an accurate and con
venient method of calibrating and monitoring the color 
frequency standard now used by stations originating 
color programs. 

The monitor is a-c operated and is mounted on a single 
relay rack panel. Coupling of the BW-11 A Monitor to the 

transmitter is obtained from a short length of wire attached 
to the input terminals to act as an antenna. The BW-1 lAT 
Monitor's input voltage is obtained by "looping through'; 
a coaxial cable circuit carrying a subcarrier signal. 

Rear view of BW-11 A Frequency Monitor. 

SPECIFICATIONS 
Model BW-11 A 

Frequency Range ...................... 500 to 2000 kc 
Mo<lel BW-llAT 
3.579545 

Frequency Deviation Range 
(readab le to 1 cycle) ............ ±30 cycles ± 30 cycles 

Accuracy . ........................... ± 10 parts per ± 1 cy. for 30 days 
million ± 5 cy. for 1 year 

R-F Input Voltage ...................... Approx . 10 mv Approx . 0.15 to 
to 25 volts 25 volts 

Power Supply .......................... 105-130 vo lts, 50 / 60 cycles, single phase 
Power Input ........................ . ......................................... 120 watts 

Dimensions ... ....... 19" wide, 15¾" high , 9 5/a" deep 
(48.26 cm wide, 40 cm high , 25 cm deep) 

Weight................... ............................ ..60 lbs. (27.2 kg.) 
Finish .......... ........................ . ............ Umber gray 
FCC Approval Number for BW-1 1 A ................................................. 1471 

Tube Complement 
5-6AU6 
1-6BE6 
l-6V6-GT 
3 - 6AL5 

Ordering Information 

2- 2D21 
1- 5Y3-GT 
2- 0C3 /VR105 

BW-11 A AM Broadcast Frequency Monitor, including Fre
quency Monitor (Ml -30011-B), complete with tubes in place, 
8-foot power cord with plugs, fuses, tuning tool, ther
mometer, thermostat, Crystal Unit (Ml-34070), and instruc-
tion Book 30238 ................... .......................... . ............ ES-34042 

BW-11 AT Color TV Sub-Carrier Frequency Monitor, includ
ing Freque ncy Monitor (Ml-30011 -B), complete with tubes 
in place, 8-foot power cord with plugs, fuses, tuning tool , 
thermometer, thermostat, Crystal Unit (Ml-34075), and 
Instruction Book 24961 . ................... . ................ ES-34040-A 

Accessories 
Remote Meter ............................. .. .. . .............. Ml-93688 

Tube Kit for BW-11A / 11AT ............. . . ...... .............. Ml-8295 

B.681 2 
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3-4 

5-8 

5-8 

8 

8 

8 

8 

8 

IN DEX 

VHF TELEVISION TRANSMITTERS 

T y pe Numb er Descript ion MT N umber 

TTL-l00AL 

TTL-IO0AH 

Genera l lnforma li on, T ran smi ll e rs 

100 Wa ll Te levision Tra nsmilLer (Ch. 2-6) ...... ... ... ... ... . .. ........ .... .. ES-1 9238 

100 Wall Television Tra nsmille r (Ch. 7-13 ) .. .. ........... .. .......... .. ... ...... .. .... ES-19239 

Set of Operalin g T u hes fo r TTL-l00A L T ran smiLLer . .......... ...... .. 

Set of Operat in g T ubes for TTL-lO0A H T ransmitte r ........ .... ... ... . . 

R eco mmended Spa re T uhes for TTL-lO0AL T ran smiLLer ........ .. .......... . 

Rern mmen<l ed Spa re T ulies fo r TTL-lO0A H Tra nsmiuer .. ....... . 

Ex,· it er Modification K it (CCIR ) .... ..... . ..... ...... ... ..... .... .. .... .. ... .... . 

27835 

27836 

34412 

34413 

3-U0S 

9-12 TTL-S00A L 500 Watt Telev ision T ransmiu er (Ch . 2-6 ) ........ .. .. .... . ..... ES-27259 

9.12 TTL-500A H 500 Watt Te levision T ransmiuer (Ch. 7-U ) .... ... ... .......... ........ .... ......... .. .. ES-27260 

12 

12 

12 

12 

13-24 

1:1.24 

2.1. 

2 1 

2 1 

2 1 

24 

2 1 

21, 

21, 

2 1 

24 

25-:l6 

:1 6 

:16 

:16 

:16 

36 

;17.44 

44 

44 

44 

44 

44. 

TT-2BL 

TT-2BH 

TT-6AL 

TT-SBH 

Set of Operat ing T uhes for TTL-S00A L T ran sn,iuer ........ ... ..... . . 

Set of Operatin g Tu hes fo r TTL-S00A H T ransmilter ...... .. .. .. .. .. .... .. . 

Rernmm e11 ded Spare T u lies for TTL-S00A L Tra nsmille r .... ...... . 

27850/ 27835 

27850/ 27836 

34411 / 34412 

Re,·om mcnded Spare T ul ,es for TT L-500AH Tra nsrnill er. .... .... ... ...... .... 34411 / 34413 

2-KW Television Tra nsmiu er (C h. 2-6) ........... ..... . ..... .................... ..... ..... ES-19286 

2-KW T elevision Tra nsminer (Ch. 7-13) ..... ..... ... ... ........ ............ . .... ES-19287 

Set of Operat in g T uhes fo r TT-2HL Tra nsmil.ler .... .... ....... .... ... .. .. ........... ES-27201 

Set of Operat ing T uhes for TT-2BH Tra 11 s111ille r .. .. .......... .. .. .. .......... .. ..... ES-27203 

Recomm ended Spa re T ubes for TT-2BL Tra 11 smill er.. .... .. .. ...... ... ..... ..... ES-27202 

Recommended Spa re T ubes for TT-2BH Tra nsmiu.e r .. .. .. ..... ..... .. .... ...... ES-2720it 

Recti fi er Enclosu re for u se with TT-2BL / BH 
when T ransmiller is isolaterl fro m R e.-1ifi er U ni r.. .. ........ ..... ....... .... ES-19285 

50 Cycle Co nversion Kit.. ......... ............. .. .. .. ......................... ........... .... .. ......... 27485 

L in e Reg ula tor (single phase) ...... .. ... .... .. .... ..... ...... .... . . 

Line Regu lator Control Pa nel.. .................... .. .... ... ... .. . . 

27472 

27471 

Lo w Voltage Reg ulator .............. ... ......... ......... .... .... .. .................... .. .... .. ........... 27469 

T unin g Ind icator for Ml -27475 Ex r- iter ... ........ .. ..... .......... .......... .... .... .. ........ 27487 

6-KW Television T ran rn,iuer (C h. 2-6) ..... .. ..... .. .. .. .......................... .. ...... .. ES-19281 

Set of Operat in g Tubes for TT-6AL Tra nsmiuer ..... ..... .. .. .. ..... .... ....... .. .. .. ES-27205 

Recomm crnl erl Spa m T uhes for TT-6A L Tra 11 smin er ... .... ..... ..... ES-27206 

50 Cycle Conversio n K i t. ........ .. .... ..... .. .............. ... ..... ............... ...... ............ ..... 27486 

L ine Regula lor (T hree P hase) .... ..... ... ............ ....... ............ .......... ..... ...... ...... 27473-A 

Recti fie r E nclosure for u se with TT-6AL 
when Tra nsmi tter i s Isolated from Reel ifi er Un it ... ... ... .. ..... ........... ES-19279 

5-KW Television Tra nsm ille r (C h. 7-13) ....... ..... .. ................... ... ..... ....... .... ES-34258 

Set of Operat in g T ubes for TT-SBH Tra nsmi u er ............. .............. ... .. ... .. . ES-34259 

Recommended Spare Tubes for TT-5BH T ran sm ille r .......... .. ..... ......... .... ES-34260 

50 Cycle Conversion K it.. ... ............................................... .... ................ ... ... .... 34467 

Li ne Corrector (for Man ual Control ) ...... ...... ....... ..... ......... ... .......... .. ..... ... . 

L ine Reg ulalor (S in gle P hase) .......... .. .... ...... ......... ......... .. .. .............. .......... . 

27478 

27472 

INDEX 
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VHF TELEVISION TRANSMITTERS (Continued) 

Page Typ e Number Description Ml Number 

44 Line Regulator Control Panel... ......... .... ... ..... .... ............ .... ..................... ... 27471 

44 Rectifi er Enclosure for u se with TT-5BH 
when Transmitter is i solated from Rectifi er U nit.. ........... ...... .... ..... ES-19285 

44 Exciter Tuning Indi cator... ........... ..... .... ............... .... ..... ... ...... ........ ... ........... .... 27487 

44 Exciter Modifi ca tion Kit (CCIR ) .. .. .. ........ .. ... ...... ... .. .. .. .. .. ......... ... .. ......... .. ... 34405 

45.52 TT-ll AH 11-KW Television Transmitte,· (Ch. 7-13 ) .... ..... ... .. ......... ... .......... .. ......... .. ES-19282 

52 Set of Opera tin g Tubes for TT-UAR Transmitter. .................... ...... .. ... ... ES-27207 

52 

52 

52 

52 

52 

53-60 

53.60 

60 

60 

60 

60 

61-72 

72 

72 

73-76 

76 

76 

76 

76 

76 

76 

77-88 

88 

88 

88 

89-92 

'fT.25DL 

TT•25DL 

TT.25DH 

TT.35BH 

TT-50DH 

TTC-5A 

R ecommended Spare Tubes for TT-llAH Trammille r .. ................. ...... ES-27208 

50 Cycle Conversion Kit.. ......... .............. .. ..... .. .... ... . 34418 

Rectifier Enclosure for u se with TT-llAH 
when Transmitter is isolated from R ectifier Unit.. ........ ...... ....... .... ES.27299 

Tuning Indica tor for MJ.27475-H Ex!'iter .............................. ...... ... .......... . 27487 

Spare Exciter .. ............................. ... .. ............ .... ....... ... . 27475-H 

25-KW TV Transmitter (Ch. 2.6) 
for 208 / 240 volt, 3 phase, 50 / 60 cycl e input.. ........ ....... . ... ..... . ES.3'1291 

25-KW TV Transmitter (Ch. 2-6 ) 
for 380 / 415 volL, 3 pha se, 50 <"yde input. ....... .......... ... . . .... .. .. ES-34293 

Set of Operating Tubes for TT-25DL TransmitLer .................. .... .... ... ..... .. ES.34292 

Recommended Spare Tubes for TT-25 DL Transmiller .. ........ ..... .......... . ES.34214 

Tuning Indi cator for Ml-274 75 Ex,·iter ..... ... .. ... ... .......... 27487 

50 Cycle Conversion Kit... .... ........... ....... ... ................. ............................. ... ..... 34439 

25-KW Television Transmiller (C h. 7-13) ............................. .............. .. ..... ES-34212 

Set of Operating Tubes for TT-25DH Transmiller .............. ...... ...... ... ..... . ES-34213 

Recommended Spare Tubes for TT-25DH Transmiller.. . .. ...... ES-34214 

35-KW TV A mplifi er (Ch. 7•13 ) .. .............. .... .. ..... ....... .... .. .. ...... .... ...... ......... ES-34266 

Set of Operating Tubes for TT.35BH A mplifi er .... ...... .... .... ... ... .. ........ .. .... ES-34267 

Recommended Spare Tubes for TT-3 5BH Amplifie r ........ ..... .... .... ..... ... ... ES-34268 

Diplexer ............... ...................... .. ... ...... ..... ..................... ........... .. ........ ... ............ 19394-ch 

Set of End Shields (2 per set ) .... ........ ... ............................. ..... ............. ...... .... 28061 

Set of 4-i nch Channels (1 front and 1 rea r ).. ........... ......... ............. ........ ... .. 19365 

50-KW Vestigial Sideband Filter (o ne required ) ... .. ............................. .. 27315-H 

50-KW Television Transmitter (C h. 7-13) ........... .... .... ....... ... ... . .... ES-560219 

Set of Operating Tubes for TT-50DH Transmiuer .................... ............... ES-560220 

Recommended Spare Tubes for TT-50DH Transmill'er ........... ..... .... ...... ES-34214 

Ex<"iter Co ntrol Pan el ...................... ... ... ... ..... .......... . 56036-1-

TRANSMITTER CONTROL CONSOLE 

Transmitte,· Control Console: 
For TT-2BL / BH, TT-6AL, TT-5BH, TT-llAH 

and TT-25DH Transmitlers .................... .......... ... ..... ....................... . ES-27274-1 

For TT-25CL and TT-25CH Transmitters ...... ....................... .. .... .. .... ... ES-27274-2 

For TT-l0AL, TT-I0AH and TTU-lB Tra nsmitter ............. .. ........... ES-27274-3 

For TT-25BL and TT-25BH Transmilters ................. .. ........ .. ............. ES-27274-4 

For TT-50AH Transmitter .... ............. ................. .... .... ....... .... ........ .. .. ..... . ES-27274-5 

For TTU-12A and TTU-258 Transmitters ... .. ... .. ............ ...... .... ...... .... ES-27274-6 

For Other Transmitters.... ... ... .. ..... .. .... .... ... .............. ............................. .. . Custom Bui lt 
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93.94 

94 

94 

94 

94 

94 

95 

95 

95 

96-97 

97 

97 

98 

99-106 

99-106 

99-106 

99-106 

107-108 

107-108 

107-108 
109-112 

109-112 

112 

112 

112 

112 

112 

112 

112 

112 

112 

112 

113-114 

ACCESSORIES 

Type Number Description Ml Number 

TFC-lA Precise Frequency Con trol Equipment.. ... ... .... ..... ... .................. .......... ....... ES-34052 

TO-524AD Oscilloscope ...... .. .... .......... ............................... ............... .... .. .... .. ...... .............. .. .. 26500-A 

BW-7B R-F Test Set and Field Inten sity Merer.......... ........... ...... ........ .. ... ... .. ..... .... . 19384 

704-B 

HP-521-A 

TO-500 

TA-3D 

580-D 

335-ER 

HO2-335-ER 

HO-3-335-ER 
BW-5B 

BWU-5B 

WV-98C 

WR-69B 

WR-86A 

WO-91A 

BW-4B 

Field Intensity Meter 

Frequency Counter 

Scope-mobile .. .......... .. ........... ...... ... .... . ....... ...... ... .. ... .... ...................... ....... ........ 26501 

Carrier Off Monitor ........ .... .. ............. .......... .. ..... .. .. .. .. ............... .. ............ .. ..... .. ES-27235 

Set of Operating Tubes for Carri er Off Monitor.. ..... ... ........ .... .......... ... .. ... 27825 

Recommended Spare Tubes for Carri er Off Monitor......... .... .. ....... ........ 27831 

Phase Equal izer Equipment ............. .. .... ... ... ................. ... ........ .......... ............. ES-34034-B 

Di stribution Amplifier ... .............. ....... ... ... ... ................ ............... ........... ........ 26157-D 

Regulated Powet· Supply... .... .. ............................ .. .............. .. .................... ....... 21523-C 

Low Pass Video F ilter (for all TV Transmiuers) .... ...... .. .. ... .... .. .. .... ....... 27132-A 

TEST AND MEASURING EQUIPMENT 

Transmiller Input and Monitoring Equipment 
for VHF Tra nsmitters (Wired Racks) ...... ...... ..... ... ... .. ........ .. ... ... ...... ES.19237-G 

Transmitter Input and Monitoring Equipment 
for VHF Transmitters (Unwired Racks) ................. ............... ... ... ..... ES-19237-E 

Transmiller Input and Monitoring Equipment 
for UHF Transmitters (Wired Racks) .. ... ...... ..... .......... ........ .. ... ......... ES-19237-H 

Transmitter Input and Mon itorin g Equipment 
for UHF Transmiuers (Unwired Racks) ........ ....... .. ........................... ES-19237-F 

HewleLL•Packard Frequency & Modulation Monitor (115 V., 60 cps) 

Hewlett-Packard Frequency & Modulation Monitor (115 V., 50 cps) 

Hewlett-Packard Frequency & Modulation Monitor (230 V., 50 cps) 
VHF Television Sideband Response A nalyzer ..................... ........... .......... ES-34010-B 

UHF Televisio n Sideba nd Respon se Analyzer .. ... .. ... ...... ..... ............. ....... ES-34009-B 

Set of Spare Tubes for BW-5B. ........... .. .......... .... .. ..... .. .. ......... .. ... 34012-B 

Set of Spare Tubes for BWU-5B.... .. .. .. ... .... ................................... ...... ......... 34012.B / 34067 

BW-5B Couplin g Un it. ........... .... ..... ... ............ ... .. ...... .. ........ .... ..... ............... .. . 

Transmi ss ion Line Sect ion for Mounting B W-5B: 
3 ½•inch 51.5 ohm Flanged Sectio n ............... ....... ......... ........ ......... ...... . 

31/u•inch 51.5 ohm Unflanged Sect ion ...... ........ .. ......... .... ..... ......... ... .. . 

19057-A 

19313-48 

19313-49 

3%-in ch 50 ohm Section........... ... ..... .............................. ...... ................... 27912-12 

RG·8 / U Coaxi al Cab le... ...... ....... .............................. .... ... ..... ........ ... ... ...... ........ 74A 

BWU•5B Directional Coupler for u se wi th : 
MI-19089 Transmission Li ne .......... ... ............. .. .. .......... ..... ........... ... ...... ... ES.34231-1, 2 

MI-27791 Tra nsmi ssion Line .... ..... .......... .. .... ..... .. ...... .............. ....... ......... ES-34231-1, 8 

MI-19387 Transmiss ion Line ............. .......... ........... .. .. ..... ... .. ... ... .. ........... ES.34232-1, 2 

MI-2 7792 Transmi ss ion Line .... .. ......... . , ............... ........ .... .............. ... ...... ES-34232-1, 5 

Voltohmysl ........ .. .. ... .......... ........ ... ............... ...................... ... .. ........ ........ .. ......... . 

R-F Sweep Signal Genera tor for 175 me ( use with BWU-5B) ..... ..... .... . . 

UHF Signal Generator (for use with BWU-5B) ........... ..... ............... ..... .. . . 

Oscilloscope ........ .. ........ ........ ........... .. .... ..... .. ........... ... ......... .... ........ ....... ............ 40439 

VHF Visual Sideband Demodulator ..... .. ... .. ...... ... ... ..... ................ .... ... ......... ES-34048 

INDEX 
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114 

114 

114 

114 

114 

114 

114 

ll5 

ll5 

115 

ll5 

ll5 

115 

l J 6.119 

ll6•119 

120 

120 

120 

120 

TEST AND MEASURING EQUIPMENT (Continued) 

T y pe Number Description Ml N um.l,er 

BWU.4B 

WV.98C 

WR.99A 

WA .7C 

BW.8A 

BW.8Al 

BW.llAT 

vc.1.Ns 

UHF Visual Sideband Dem od ulator .. ....... .. .. ............ ......... .... ..................... ES.34049.B 

Se11ior Voltol1m yst .. ...... .. ....... .. .. .. .. .. ........................... ........... .... ... ... .. .. .... ..... . 

Plate Current Meter ............ .... ... . 

Marker Generato r 

Ch opper Rela y .............. ............. . 

Set of Spare Tubes for BW•4B ......... ... .. ....... ..... .. .................... ....... ... ..... ... ..... . 

Set of Spare Tubes for BWU.4B .... ...................... .......... .... ... ................. ... ... . 

21200.Cl 

#211711 

34014.A 

34069/34015 

Lin earity Checker ...... .......................... .. .... .. ... ... ..... ... ................... ... .. ....... ....... 34017.B 

VHF Monitoring Diode.......... .. ..... ....... ....... ..... .. ... ........... .......... ..... ...... .. ......... 19051-B 

UHF Monitoring Diod e .... ....... .... ......................... .... ... ... ..... ... ............... ..... .... . 

Directional Coupler for 31/:i•irwh Transmi ss ion Line, 51.5 ohm ... ...... . 

Directional Coupler for 61/:i•inrh Transmi ss ion Lin e, 75 ohm ....... . 

Directional Coupl er for 3 ¼-in ch U niversa l Line, 50 ohm .. .............. .. . . 

19364 

27379 

27382 

27385 

Directi onal Co upler for 6 ¼•inch U niversa l Line, 75 ohm s........ ...... .. .... 27387 

Envelope Dela y Measurin g Equipm ent (1.3 lo 4.3 me)... .. ... .. ......... ....... 34063 

Envelope Delay Meas uring Equipment (1.3 to 6.0 me) ........ ....... .. ...... ... 34068 

Color TV Sub.Carrie r Frequency Monitor .. .. ...... ............. .. ..... .. .. .. ........ .. .... ES-34040-A 

Exten sion Meter for BW.llA / llAT ................ ...... ........ .. .... ......... ................ . 

Tube Kit for BW.llA / llAT ....................... ....................... .. ..... .. ... ..... .. ... ...... . 

Crystal Un it for BW.llAT (Frequ ency 1192.848 kc) .. ........ .......... .. .... ... .. . 

93688 

8295 

34075 
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RCA 

SAL 

BROADCAST 

S OFFICES 

Atlanta, Ga. Phone 524-7703 
112 l Rhodes-Haverty Bldg., 30303 

Austin, Tex. Glendale 3-8233 
4605 Laurel Canyon Drive, 78703 

Burbank, Calif. Phone 849-6741 
2700 West Olive Avenue, 91505 

Camden, N. J. Woodlawn 3-8000 
Front & Cooper Streets, 08102 

Charlotte, N. C. Phone 333-3996 
504 Charlottetown Mall, 28204 

Chicago, Ill. Phone 467-5900 
2000 Merchandise Mart Plaza, 60654 

Cleveland, Ohio Cherry l -3450 
1600 Keith Bldg., 44115 

Dallas, Texas Melrose l -3050 
7901 Carpenter Freeway, 75210 

Dedham, (Boston) Mass. 
886 Washington Street, 02026 

Davis 6-8850 

Indianapolis, Ind. Melrose 6-5321 
501 N. LaSalle Street, 46201 

Kansas City. Mo. Emerson 3-6770 
771 l State Line Road, 66114 

Memphis, Tenn. Fairfax 4-4434 
3189 Summer Avenue, 38112 

Minneapolis, Minn. Phone 929-3033 
5805 Excelsior Blvd., Suite A, 55416 

New York, N. Y. Phone 689-7200 
36 West 49th Street, 10020 

San Francisco, Calif. 
420 Taylor Street, 94 l 02 

Ordway 3-8027 

Seattle, Wash. Main 2-8350 
2246 First Avenue, S., 98104 

Southfield, (Detroit) Mich. Phone 357-0080 v ~ 
Southfield Office Plaza, Room A3-300, 48075 

Washington, D. C. Federal 7-8500 
1725 K. Street, N.W., 20006 

West Palm Beach, Fla. Phone 683-2219 
645 South Military Trail, 33401 

RCA International Division Phone 689-7200 
30 Rockefeller Plaza 
New York, New York, 10020 

e RADIO CORPORATION OF AMERICA 

BROADCAST AND COMMUNICATION S PRODUCTS DIVI SION , CAMDEN 2, N.J. • RCA INTERNATIONAL DIVI SION , 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y .. U.S.A. 

T RADEMARK(s) ® ftEGISTER"ED MARCA{ s) REGISTRADA ( s) 

. TV-83164 

wigfi
Stolen 2 Line Transparent

wigfi
New Stamp
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I ----------------- F O R ________________ __, 

Television 
Transmitting 

Equipment 

I -------------
1 
I 
I 
I 
I 
I 
I 
I 

I 

PRICES EFFECTIVE OCTOBER 1, 1964 

l __________________________________ J 

Broadcast and Communications Products Division 

Radio Corporation of America 

Camden 2, N. J. 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Sales Offices 

ORDERING INFORMATION 
RCA broadcast equipment is sold directly to broadcast stations 

through the Broadcast Sales Representatives operating out of 

the convenient sales offices listed below. These Broadcast specialists 

are available to assist you in discussing the application of broad

cast equipment. 

In ordering equipment, please indicate the Master Item (Ml) 

number for each equipment. This will help us to speed the ship

ment to you. You will find the Master Item (Ml) numbers are used 

to identify the equipment on the invoices and packing slips. 

The Purchaser shall be responsible for all transportation charges, 

and shipments will normally be forwarded with shipping charges 

"collect." However, shipping charges can be prepaid and added to 

the billing invoice if your purchase order authorizes this method. 

We suggest that you consider the latter procedure since it eliminates 

the necessity of having petty cash on hand at the time of delivery. 

Your purchase order should specify the method of transportation 

desired, otherwise RCA will use its best judgment. The cheapest 

method of transporation is not always used as this may not always 

result in the most rapid delivery. Certain items, such as vacuum 

tubes, are usually shipped by Express because of .the design of 

carrying container, insurance, etc. 

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

1121 Rhodes-Haverty Building 
ATLANTA 3, GEORGIA 
524-7703 

4605 laurel Canyon Drive 
AUSTIN, TEXAS 
Glendale 3-8233 

1501 N. LaSalle Street 
'INDIANAPOLIS, INDIANA 
Melrose 6-5321 
7711 State line Road 
KANSAS CITY 15, MISSOURI 
Emerson 3-6770 
2110 Airways Blvd. 
MEMPHIS, TENNESSEE 
324-4434 
5805 Excelsior Blvd., Suite A 

2700 W. Olive Street MINNEAPOLIS, MINNESOTA 
BURBANK, CALIFORNIA 929-3033 
849-67 41 36 West 49th Street 

504 Charlottetown Mall NEW YORK 20, NEW YORK 

CHARLOTTE 4, NORTH CAROLINA MU 9•7200 
333-3996 420 Taylor Street 

SAN FRANCISCO 2, CALIFORNIA 
Ordway 3-8027 2000 Merchandise Mart Plaza 

CHICAGO 54, ILLINOIS 
467-5900 
1600 Keith Building 
CLEVELAND 15, OHIO 
Cherry 1-3450 

7901 Carpenter Freeway 
DALLAS 35, TEXAS 
Melrose 1-3050 

Dedham Office Park 
886 Washington Street 
DEDHAM, MASSACHUSITTS 
Davis 6-8850 

2246 First Avenue, South 
SEATTLE 4, WASHINGTON 
Main 2-8350 
Rm. A3-300, Southfield Office Plaza 
SOUTHFIELD, MICHIGAN 
357-0080 
1725 K Street, N.W. 
WASHINGTON 6, D. C. 
Federal 7-8500 
1645 S. Military Trail 
WEST PALM BEACH, FLORIDA 
683-2219 
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TRANSMITTING EQUIPMENT 
VHF TELEVISION TRANSMITTERS 

MINumber 

ES-19238 
ES-19239 
27835 

27836 

34412 

34413 

ES-27259 
ES-27260 
27850/27835 

27850/27836 

34411/34412 

27411/27413 

ES-19286 
ES-27201 
ES-27202 
ES-19285 

27472 
27471 
27469 
27487 
ES-19287 
ES-27203 
ES-27204 
ES-34258 
ES-34259 
ES-34260 
ES-19281 
ES-27205 

Type Number 

TTL-lOOAL 
TTL-lOOAH 

TTL-500AL 
TTL-500AH 

TT-2BL 

TT-2BH 

TT-5BH 

TT-6AL 

ES-27206 
27473-A/27471 
27475 

27476 
ES-19279 

ES-19231 
ES-19282 
ES-27207 

ES-27208 
27487 

ES-19247 
ES-19248 
ES-19229 

ES-19230 

TT-IOAL 
TT-llAH 

TT-12BL 

TT-25BL 
TT-25BH 

Description Price 

100 Watt Television Transmitter (Ch. 2-6) .................... $ 12,500.00 
100 Watt Television Transmitter (Ch. 7-13) .................. 12,500.00 
Complete Set of Spare Tubes for TTL-IOOAL 

Transmitter .................................. .................... ............. . 
Complete Set of Spare Tubes for TTL-IOOAH 

Transmitter ....... .. ... ....................................................... . 
Recommended Spare Tubes for TTL-IOOAL 

Transmitter ................................................................. .. . 
Recommended Spare Tubes for TTL-IOOAH 

Transmitter ................................................................... . 
500 Watt Television Transmitter ( Ch. 2-6) ...... .. ....... .... . 
500 Watt Television Transmitter (Ch. 7-13) ................. . 
Complete Set of Spare Tubes for TTL-500AL 

Transmitter ................................................................... . 
Complete Set of Spare Tubes for TTL-500AH 

Transmitter ................................................................... . 
Recommended Spare Tubes for TTL-500AL 

Transmitter ................ ................................................... . 
Recommended Spare Tubes for TTL-500AH 

Transmitter ................................................................... . 

2 KW Television Transmitter (Ch. 2-6) ···············-········· 
Complete Set of Spare Tubes for TT-2BL Transmitter 
Recommended Spare Tubes for TT-2BL Transmitter 
Rectifier Enclosure for use with TT-2BL when 

202.89 

223.00 

117.75 

117.75 
25,000.00 
25,000.00 

437.34 

493.28 

230.04 

228.30 
43,600.00 

743.12 
559.13 

transmitter is isolated from Rectifier Unit......... ... 1,000.00 
Line Regulator (Single Phase).......................................... 250.00 
Line Regulator Control Panel ........................................... . 
Low Voltage Regulator ... .......... ................ .......................... . 
Tuning Indicator for MI-27475 Exciter ........................... . 
2 KW VHF Television Transmitter (Ch. 7-13) ........... . 
Complete Set of Spare Tubes for TT-2BH Transmitter 
Recommended Spare Tubes for TT-2BH Transmitter 
5 KW Television Transmitter (Ch. 7-13) .......... .. ....... .. . 
Complete Set of Spare Tubes for TT-5BH Transmitter 
Recommended Spare Tubes for TT-5BH Transmitter 

775.00 
835.00 
220.00 

46,000.00 
678.26 
410.18 

64,500.00 
1,301.95 

669.28 
6 KW Television Transmitter (Ch. 2-6) .......................... 62,500.00 
Complete Set of Spare Tubee for TT-6AL 

Transmitter ................................................................... . 
Recommended Spare Tubes for TT-6AL Transmitter 
Line Regulator (Three Phase) ......................................... . 
Spare Exciter for TT-2BL/6AL, Less Tubes and 

1,439.97 
1,053.64 
2,250.00 

Crystals ........................................................................... 5,200.00 
Spare Modulator for TT-2BL/6AL, Less Tubes............ 4,990.00 
Rectifier Enclosure for use with TT-6AL when trans-

mitter is isolated from Rectifier Unit.... .... .............. 1,310.00 
11 KW Television Transmitter (Ch. 2-6) ................... Discontinued 
11 KW Television Transmitter ( Ch. 7-13) ...................... 99,500.00 
Complete Set of Spare Tubes for TT-llAH 

Transmitter .................................................................. .. 2,968.13 
Recommended Spare Tubes for TT-llAH Transmitter 1,476.61 
Tuning Indicator for Ml-27475 Exciter.......................... .. 220.00 
12 KW TV Transmitter, (Ch. 2-6) ............................. :.... 99,500.00 
Complete Set of Spare Tubes for TT-12BL.............. .. .. 2,494.00 
25 KW TV Amplifier (Ch. 2-6) ........................................ On Request 
25 KW TV Amplifier (Ch. 7-13) ...................................... 87,700.00 
Complete Set of Spare Tubes for TT-25BL/BH 

TV Amplifier ................................................................ 3,452.72 
Recommended Spare Tubee for TT-25BL/BH TV 

Amplifier ........................................................................ 1,002.63 

• Separate catalog sheet available on request. 
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94 
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Ml Number 

28061 
19396-IB 
ES-19288 

ES-27205/19229 

ES-27240 
ES-19289 
ES-34205 

ES-34204 
ES-27235 
ES-34291 
ES-34292 
ES-34214 
ES-34212 
ES-34213 
ES-34214 
ES-34266 
ES-34267 
ES-34268 
ES-34265 
ES-34269 

ES-34270 
ES-34261 

ES-19276 
ES-560219 
ES-19274-B 
ES-27229 
ES-27230 

Type Number 

TT-25CL 

TT-25CH 

TT-25DL 

TT-25DH 

TT-35BH 

TT-35CH 

TT-50AH 
TT-50DH 

TT-lOOAH 

Description Price 

Set of End Shields (2 per set) ........................ ........ ........ .. $ 290.00 
Coupling Unit (for nae with BW-5B) .................... .......... 135.00 
25 KW Television Transmitter (Ch. 2-6) .... .... .. .. .. ........ 134,500.00 
Complete Set of Spare Tubes for TT-25CL 

Transmitter .. ......... .. .. .................................................... . 
Recommended Spare Tubes for TT-25CL Transmitt er 
25 KW Televi sion Transmitter (Ch. 7-13) .. .. .. .... .. ...... .. 
Complete Set of Spare Tubes for TT-25CH 

4,892.69 
1,533.48 

134,500.00 

Transmitter ............................... ... ...... .... .. .. .............. ...... 6,080.87 
Recommended Spare Tubes for TT-25CH Transmitter 2,246.86 
Carrier-Off Monitor ................ ... ... ................... .. .. .... .......... .. . 790.00 
25 KW TV Transmitter (Ch. 2-6) .... .. .... .. ........................ 144,500.00 
Complete Set of Spare Tubes.. .... ...................................... 3,494.00 
Set of Minimum Spare Tubes.... ............................. .. .. ..... 1,707.00 
25 KW Television Transmitter ( Channels 7-13) .... ........ 144,500.00 
Complete Set of Operating Tubes........ ... ......................... 4,430.00 
Recommended Spare Tubes...... .. ........................................ 1,707.00 
35 KW TV Amplifier (Ch. 7-13) ........ .. ......................... .. 94,000.00 
Complete Set of Spare Tubes for TT-35BH Amplifier 3,824.85 
Recommended Spare Tubes for TT-35BH Amplifier 1,187.50 
35 KW Television Transmitter (Ch. 7-13) .. .... .. .. .. .......... 178,000.00 
Complete Set of Spare Tubes for TT-35CH 

Transmitter .............. ........................... .. ... .. .. .. .. ...... .. ... ... 6,466.30 
Recommended Spare Tubes for TT-35CH Transmitter 2,416.25 
Equipment to Convert TT-25BH Amplifier to 

TT-35BH Amplifier ................................ .............. .. ...... 20,500.00 
50 KW TV Amplifier (Ch. 7-13) ........ .. .. ...... .. .... .. ....... . Discontinued 
50 KW Television Transmitter (Ch. 7-13) .................... 295,000.00 
Complete Set of Spare Tubes for TT-50AH .............. .. On Request 
100 KW Television Transmitter (Ch. 7-13) .. .. ............ On Request 
Complete Set of Spare Tubes for TT-lOOAH 

Transmitter .................................................... .. ............ On Request 

UHF TELEVISION TRANSMITTERS 

107-114 ES-19250-B TTU-IB 
114 ES-19251-A 
114 ES-19252-A 
114 ES-19363 

114 27102 

114 27152 

* ES-560237 TTU-2A 

* ES-560238 
• ES-560239 

* ES-560243 TTU-lOA 
• ES-560244 

*- ES-560245 
* - ES-560209 TTU-12A 

ES-560211 
ES-560215 

*- ES-560210 TTU-12A 
ES-19251-A/560211 
ES-19252-A / 560215 

115-122 ES-560205 TTU-25B 
122 ES-19251-A/560206 

122 ES-19252-A/560207 

1 KW Television Transmitter (Ch. 14-83) .... .......... .. .. .. .. 34,500.00 
Complete Set of Spare Tubes for TTU-1B Transmitter 2,987.35 
Recommended Spare Tubes for TTU-1B Transmitter 1,484.68 
UHF FM Exciter-Modulator and Power Supply for 

TTU-1B Transmitter .. .................................... .. .... .... ... On Request 
Set of Electron Tubes for UHF Exciter and 

P ower Supply ................................................... ............ On Request 
Spare PA Cavity for TTU-IB Transmitter.................... 2,370.00 
2 KW UHF TV Transmitter (Ch. 14-83)...... .... .... .. ........ 74,500.00 
Complete Set of Operating Tubes.... ...... ........................ 5,999.00 
Set of Minimum Spare Tubes................ .. .. ...................... 3,029.00 
10 KW UHF TV Transmitter ...... .. ...... .. .............. .. ...... .. .... 149,500.0U 
Complete Set of Operating Tubes.... .................. .. .......... 7,999.00 
Set of Minimum Spare Tubes.. .... .. .. .... ............................ 3,029.00 
12½ KW UHF Amplifier (Ch. 14-83) ..................... .. ..... 99,500.00 
Complete Set of Operating Tubes for Amplifier........ .. 12,010.40 
Recommended Spare Tubes.. ...................... ...................... 6,126.45 
12½ KW UHF Transmitter (Ch. 14-83) ............. .. .. ... .... 125,000.00 
Complete Set of Operating Tubes......... ............... .. .. ........ 14,997.75 
Recommended Spare Tubes............................ ........ .......... 7,486.13 
25 KW Television Transmitter (Ch. 14-83) ........... .. .. .. ... 149,500.00 
Complete Set of Spare Tubes for TTU-25B 

Transmitter ............ .. .................................................. .. .. 17,737.75 
Recommended Spare Tubes for TTU-25B 

Transmitter ............. ....... .. ........... .. .... .. . .................. .... .. .. 8,856.13 

• Separate catalog sheet available on request. 
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123-126 

127-134 

127-134 

127-134 

127-134 

135-136 
137 
137 
138 
138 

138 

139-140 
141 

151 
151 
152 
152 
152 

154 

154 

155 

156 

156 

Ml Number 

ES-560204 
ES-560206 

ES-560207 

ES-560249 
ES-560251 
ES-560252 
ES-560255 
ES-560256 
ES-560257 

ES-27274-1 

ES-27274-2 
ES-27274-3 
ES-27274-4 
ES-27274-5 
ES-27274-6 
ES-27274-7 

ES-19237-G 

ES-19237-E 

ES-19237-H 

ES-19237-F 

ES-34052 
27157 
27334-A 
27330 
27335 

27335-1 

ES-34034-B 
ES-27235 

27492 
27493 
34509 
34520 
16263-B 

27494 

27495 

27496 

27497 

27495 

UHF TELEVISION TRANSMITTERS (Continued) 

Type Number 

TTU-25B 

TTU-30A 

TTU-50B 

Description Price 

25 KW Amplifier (less Driver) .................... ....... .. .. ......... $115,500.00 

Complete Set of Spare Tubes for 25 KW 
Power Amplifier ................ .. ................. ... .................... 14,951.42 

Recommended Spare Tubes for 25 KW Power 
Amplifier ........................ .. ............. ................................. 7,496.45 

30 KW UHF TV Transmitter ........... .......... .. ..................... 209,500.00 

Complete Set of Operating Tubes................ .................... 14,815.00 

Set of Minimum Spare Tubes.... ...................... .... ... ........... 7,325.00 

SO KW UHF TV Transmitter ... .... .. ................................... 275,000.00 

Complete Set of Operating Tubes............ .............. .. ........ 16,255.00 

Set of Minimum Spare Tubes........ .............................. ...... 8,765.00 

TRANSMITTER CONTROL CONSOLES 

TIC-SA Transmitter Control Console: 
For TT-2BL, TT-2BH, TT-6AL, TT-UAR 

and TT-25DH Transmitters ........................ .. .... ... ... ... . 

For TT-25CL and TT-25CH Transmitters .............. ... . 

For TT-lOAL, TT-lOAH and TTU-lB Transmitters 

For TT-25BL and TT-25BH Transmitters ................. . 

For TT-SOAR Transmitter ... ............ ....... ........ .......... ....... . 

For TTU-12A and TTU-25B Transmitters .. .. ............. . 

With Set of Blank Panels .. .......................................... . 

6,780.00 
6,780.00 
6,780.00 
6,780.00 
6,780.00 
6,780.00 
6,040.00 

INPUT AND MONITORING EQUIPMENT 

TFC-lA 

Transmitter Input and Monitoring Equipment for 
VHF Transmitters (Wired Racks) ........................... On Request 

Transmitter Input and Monitoring Equipment for 
VHF Transmitters ( Unwired Racks).................. .... 16,375.00 

Transmitter Input and Monitoring Equipment for A 
UHF Transmitters (Wired Racks) .... ....................... On Request W 

Transmitter Input and Monitoring Equipment for 
UHF Transmitters (Unwired Racks )........................ 17,585.00 

Precise Frequency Control... ................................ ............. 9,420.00 

50 KW Power Cutback Kit ........................................... Discontinued 

Manual R-F Transfer Panels............ ... .. ............... .. ............ 975.00 

VHF Automatic Coaxial Switch for 51.5 ohm line...... 950.00 

VHF Automatic Coaxial Switch for 50 ohm line 
(Flanged) ................................................................. Discontinued 

VHF Automatic Coaxial Switch for 50 ohm line 
(Unflanged) ... ... .. ................... .. .. ............................. ... Discontinued 

Phase Equalizer Equipment............................... ... .............. 2,890.00 

Carrier-Off Monitor .............................. ... .......... ................... 790.00 

CRYSTAL UNITS 

TV Crystal Units ........ .. ...... ...... .......................................... .. . 

TMV-130B AM Crystal Units .............................. ........ ..................... .. .... .. 
60.00 
65.00 
95.00 FM Crystal Units ........... .... .. ................ ............................... . 

Sub-Carrier Generator Crystals ........... ... .......................... . 

RC-9 Crystal Unit for Broadcast Transmitters, frequency 
15 to 50 me ....................................... .. ... ....................... .. 

TMV-129-B Crystal Unit for Broadcast Transmitters, frequency 
325 to 3000 kc ................................................................. . 

TMV-129-C Crystal Unit for Broadcast Transmitters, frequency 
2000 to 20,000 kc .......................................................... .. 

TMV-129-G Crystal Unit for Broadcast Transmitters, frequency 
70 to 350 kc .................................................................. .. .. 

TMV-129-P Crystal Unit for Broadcast Transmitters, frequency 
20 to 45 me employing 3rd overtone ......................... . 

TMV-129-Q4 Crystal Unit for Broadcast Transmitters, frequency 
9 to 14 me fundamental ........................ ..................... .. 

6.00 

51.00 

104.00 

115.00 

150.00 

485.00 

115.00 

• Separate catalog sheet available on request. 
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BROADCAST 

EQUIPMENT 

SALES POLICY 

FOREWORD 

The present statement sets forth basic conditions under which 
RCA sells broadcast equipment es described In our catalog, 
and notes certain supplemental information. This statement 
does not apply to the sole of tubes or sound film recording 
equipment, for which separate standard sales and lease poli
cies are in effect. 

RCA broadcast equipment is sold directly through RCA Soles 
representatives, who are familiar with broadcast equipment. 

CONTRACT PROCEDURE 

All sales based on orders for transmitters, antennas and cus
tom built or special apparatus and on orders over $5,000 are 
mode in accordance with the conditions of the RCA Standard 
Propose! Form for the sole of broadcast equipment and with 
any agreement stipulated thereon for Individual customers. 

PRICES 

RCA broadcast equipment domestic prices ore net f.o .b . fac
tory or warehouse, which is Camden, New Jersey, for most 
items. These prices do not include any federal , state or local 
taxes based upon use or measured by sale or use and unless 
otherwise noted do not include federal excise tax . Any such 
taxes in effect at the time of shipment will be billed sepa
rately or will be included in the prices when required and 
will be due end payable upon delivery, 

RCA'• prices do not Include Installation or lnstelletion su
pervision unless specifically mentioned in a written condition 
or proposal. Purchaser assumes responsibility for Installation 
and operation of the equipment es well es for obtaining all 
necessary licenses, permits, etc. 

NOTE: The service of factory trained personnel who ere spe
cialists in the supervision of the Installation of broadcast 
equipment and its maintenance and repair may be obtained 
through an order placed with the RCA Service Company, Inc. 
It is recommended that the advantages of this service be con• 
sidered et the time of purchase of any major broadcast 
equipment. 

In the case of orders under the Standard Proposal Form the 
billing prices are based on those prices effective at the date 
of the order to the extent indicated In the final contract. 
In the case of orders not under the Standard Propose! Form 
the billing prices ere those prices In effect on the dote of 
shipment. 

RCA endeavors to keep Its published prices current; how
ever, ell published prices ere subject to change without 
notice. 

Prices for Items marked with a symbol (e) er& estimates 
only end ere subject to adjustment to those In effect on the 
dote of shipment, 

In the event the es ti meted prices quoted herein ore 
exceeded by more then 10% end the billing price cannot be 
established by mutual agreement prior to shipment, such 
items may be cancelled without liability to RCA or Purchaser 
by either party giving written notice to th& other. 

PAYMENT 

Terms of payment ere subject to approval of RCA's Credit 
Department at Camden, New Jersey. 

DELIVERY 

RCA's delivery of broadcast equipment will be f .o.b. factory 
or warehouse, which ls Camden, New Jersey for most items. 
The Purchaser shell be responsible for ell transportation 
charges, end shipments will normally be forwarded with 
shipping charges "collect." As an accommodation, when 
specifically requested to do so by the Purchaser' s order, 
RCA will prepay trensportetion charges end invoic& them to 
the Purchaser as a separate item. 

Delivery will be mode to a carrier specified by the Pur
chaser, unless none is specified, in whkh event it will be to 
a common arrier selected by RCA. In the absence of specific 

routing instructions from the purchaser, RCA's fudgment with 
respect to the selection of • route will be flnal. 

As • special service with respect to shipments overland, by 
inland waterw8ys or by air we carry All Risk Transportation 
I nsurence for the benefit of our Broadcast Equipment cus
tomers, and your interests will be amply protected in 111 
shipments of equipment while In transit by the methods 
indicated 8bove, at no additional expense to you, provided 
the! you inspect ell shipments within 15 days ofter receipt 
and report within that tim& in writing any shortages or 
damages to the carrier end to RCA. 

RCA will endeavor to meet delivery schedules but It ••· 
sumes no liability for damages of whatever kind for delays 
in delivery. No delays In delivery shall relieve the purchaser 
of his obligation of performance, 

PATENT LICENSES 

RCA broadcast equipment Is licensed for radio telephone or 
television broadcast transmission under United States patents 
owned by RCA or under United States potents under which 
RCA is licensed. 

PATENT PROTECTION 

RCA, at Its own expense, will defend eny suit which may be 
brought against purchaser for Infringement of United Stoles 
potents by the equipment furnished when sold or used fOf" 
radio telephone or television broadcast transmission, and In 
any such suit will satisfy any final award for such infringe• 
ment. This is upon the condition that purchaser gives RCA 
prompt notice of such suit and full right end opportunity to 
conduct the defense thereof, together with full information 
and all reasonable cooperation, and upon the further condi• 
tion that the claimed infringement does not result from the 
combination of the equipment furni shed with other equip• 
ment, apparatus, or devices not furnished by RCA. No costs 
or expenses shall be incurred for the account of RCA without 
its written consent. If purchaser's sale or use of such equip• 
ment for radio telephone or television broadcast transmission 
shall be prevented by permanent injunction, RCA shell sub
stitute for the infringing equipment or parts other equally 
suitable equipment or parts, or at RCA's option obtain for 
purchaser the right to sell or continue the use of such equip• 
ment, or at RCA's option take back such equipment ind 
refund any sums purchaser has paid RCA therefor, less e 
reasonable amount for use, damage and obsolescence. 

WARRANTY 

Except for electronic tubes, which bear their own warranty 
which accompanies them at the time of their sale, RCA w■ r• 

rants its broadcast equipment to be free from defects in 
material 8nd workmanship under normal use and service for 
• period of one year from the dote of delivery. RCA'• obli
gat ions under this warranty are limited to the repair or 
replacement of defective parts and the shipment of such 
reoaired or replacement parts to the purchaser f .o.b. factory. 
Equipment furnished by RCA but listed es manufactured by 
another bears only the warranty given by such other m1nu• 
facturer. No warranties other than those set forth herein are 
given or are to be implied with respect to broadcast equip• 
ment. In no event is RCA liable for consequential damages. 

REPAIRED AND RETURNED APPARATUS 

Before an apparatus is returned to RCA for repairs or adjust• 
ments, shipping instructions and an identifying number should 
be obtained from the nearest RCA Soles Office. RCA assumes 
no responsibility for unauthorized returns. 

EQUIPMENT MODIFICATIONS AND WITHDRAWALS 

RCA reserves the right to make, without notice, modifica
tions of the equipment described in this catalog without 
affecting its right to sell such equipment under orders based 
on the catalog description, provided, however, the! the modi
fications shell not materially affect performance. These modi
fications of equipment may be mode by RCA or its suppliers 
from time to time for reasons such as improvement In per• 
formance, simplification in design, or availability of m1teri1I. 
RCA also reserves the right to withdraw from sole, without 
notice, any equipment described in our catalog. 

ACCEPTANCE OF ORDER 

No order shell be binding upon RCA untll accepted by It 
in writing at Camden, New Jersey, and the banking, nego• 
tiation or other use of the down payment shall not con1ti• 
tute en acceptance by RCA. Orders received by Soles Office, 
will be forwarded promptly to RCA's Comden Oflke. 
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