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5 KW FM BROADCAST TRANSMITTER 
TYPE BTF-5D 

FEATURES 

CATALOG 

B.6545 

•  Designed for Multiplex Stereo and S.C.A. 
operations 

• Widest frequency  response:  30 - 1 5,000 

cycles flat  1 db 

Lowest distention: 0.5 % 30- 15,000 cycles 

and harmonics to 30 kc 

•  Only two tubes beyond the exc iter  - 

1 driver, 1 final 

•  No double tuned circuits 

•  controls with complete circuit 

•  Housed in two compact cabinets affording 

front and rear accessibility 

• 

•  Designed and built for remote control. No 
accessories required 

•  Incorporates reflective type harmonic filter. 

Suppression exceeds FCC Specifications 

Uses silicon high voltage power supply. No 

rectifier tube!. in the transmitter 

DESCRIPTI O N 

The RCA Type BTF-5D is another in RCA'S lino of fine.  

FM broadcast transmitters. The BTF-5D, 5 KW FM trans-

mitter, Is the successor to the time proven FITF-5B. Essen-

tially it is the same transmitter with improved design 

features including building block approach (expansible 

to higher powers), completely *nicotined high voltage 

rectifiers, separate grid bias in the Anal for added sta-

bility, etc. In addition the BTF-5D is designed for stereo 

or S.C.A. programming as specified by the FCC. 

Compact and simplified mechanical construction with at-

tractive cabinet styling produces an economical installa-



PRELI MI N ARY 
Performance Specifications 
typo of Emission 
Frequency Range 
Power Output 
Output Impedance (I!.'6" 0 0. line) 
Frequency Deviation 100% modulation 
Modulation Capability 
Carrier Frequency Stability 
Audio Input Impedance 
Audio Input Level *1100% mod.) 
Audio Frequency Response- ••(30-15.000 cycles) 
Harmonic Distortion "•(30.I5,000 cycles) 
FM Noise Level (referred to 100% FM mod.: 
AM Noise level irelorred to 100% AM mud ) 
5ukorrler Input I uvol 130% mud of Car risa 
SubcorrIto  liapodtaxt 

Electrical Specifications 

13 unit 19 
13;1 iv 108  

.. 51 
30 "31.5 ohms 

.• 75 13E 
!_100 hi 

1000 cycles Inas 
6(H)  ohm, 
I 10  7 dims 
1 I dls max. 
05% or lea 
65 di> max. 
50 dli mos. 
5 volt mac 
10,000 ohms 

M   t,, ads. I...   ( rossisilk  55 rili Interred to  7.5 lo 
deviation of ilie sufKorrier isy ii 400 t as it..10, Muir, clionnel modu-
lation 115% by 30 13,000 cps tomes 

Sub to.Main-Channel Crosstalk  65 db referred to -t-75 kr 
rivviution of the main carrier by ci 400 cps tone. Subchannel modu 
baled 100% 1±7.3 Ise .'s) by 30 N M cps brew, Selsiiiiiiur isori hi 
lated 30% on main carrier 

Power line Requirements. 
I ill., 
Slf8W VoIIms , Vat 

on iii ii))111.1 M 

Pawn, to. tat 

Crystul HVOiOrt: 
117 volt, single phase, 50,60 cyclist 

Power Consumption  211 watt, 

Tube Complement 
scitsir. 

5-6A116 
1-6146 
1- 6AS6 
1-2021 

Driver: 
1 7034 

Nivel Amplifier: 
1 4CX5000A 

240/208 volt. 3 phase. 50 / 60 Lydia 
I 5% 

10,000 wotts (uppron.) 
90% 

:1- tiA(45 
l-6(.16 
1 6AU6 
1—IEPI 

' !nye,  ,,,,, too sql al 411/0 to 1/14T.V111phIllit 
• Audio Frequency grunions. referred to 75 
curve 

• " Distortion includes all liromonirs up to 
following a stantiord 15 micro-owned de 

7-3763 
1-17A17 
1 003 

netwoilt 
micro•torriod pie 

30 ic rend is measured 
-emphosit network. 

SPECIFICATI O NS 
Mechanical Specifications 
Dimensions :overall): 
Width ,, .  ....... 
Width (with additional optional monitor rack' 
Ile;ght 
Depth 
Weight 
Inislir 
Cobden'.  hark 
Doors 

Altitude 
Ambient 1 *maw' (Out o Kongo 

591/2 " 
K4 1/2 " 
114" 
32" 

1200 lbs. lapprox 

umber wily. polished stainless steel trim 
Burgundy recl or dark umber gray 

7500 ft. nuis.f 
-70' to 1 45"C 

t RCA Cu,, provide blowers. etc. far operation above this altitude 

Equipment Supplied 
BTF 50 FM Bromism! Transmitter 1ES 34224; 

Doscription 
250 Won Driver ..... 
5 KW Amplifier (BT, 50) 
rM tscilor (STP•10K) 
rhio. I 'farmer 

!het Y.1.4.1.0 
Ilas WWI  rilter 
Hoilutor 31 r," In 1 '+u," 
Couplings 
tool Kit 
Installation Material Kit 
Finish touch Up Kit 
Set of Ono/wing Tubes 
Door, Right Hand, choose arca; as follows 
Burgundy 
light Umber Gray 

Dom, left Hund, Choose flagon as lollows• 
Butgundy . 
Light Umber Gutsy 

Nursieplate 

Optional and Accessory Equipment 
Auxiliary Eguipm•nt Ruck for BTF 50 Trammittor 
(Specify Door Color) 

Complete SO of Spur. Tubes for BTf 50 
Recommended Minimum Spore Tubes 
Typo BTR I1B Remote Control Sysieni 
Type BTX 1A Subcorilor Gera/rotor 
omplple. SO of Spore Tubes 
for 111X-IA Subcarrior Genernior 

Recommended Minimum Spare tubes 
for 111X-1A Subcarrim Clienerator 

Type KIS.1A Stereo Generator 
Set cl Spine Tubes for BTS-1A 
33 Kr rate, for ine odd. MX IA ...lieu 
transmitting stereo and SLA 

SpOf in( (1110114 Wheel I to thong, without nulico. 

—1 
!STEREO SUB-I 

CARRIER  I - 

GEN.  I 

FM 

MULTIPLEX 
EXCITER 

_ 16 

300 V. 

CAHRIEH 
I GFNFR ATORI 
L  _ _ 

I PA 

7061 

PA 

4 CX 5000A 

750 V. F  •  

,-170  

L . V 

SUPPLY 

GRID BIAS 

SUPPLY 

Stock No. 
MI 34502 A 
MI 34554 
1%777/11 
MI 3410/ 
MI 345011 A 
MI 34531-7 
MI 7/V6/-1  -7 
M1 ,19117.7 
MI-I9112-11 
MI-770811 
M1-34557 
MI-27660 
ES-34227 

MI47645-01 
MI47645-02 

MI-2764541 
MI-27645-12 
MI 28180.1 

ES 34211-A 
ES 34227 
(5 34238 
mI.27537,27538 A 
(5 27295 

MI-34514 

MI•34519 
1-5-560707 
M1-560005 

MI 56(XXX1 

IIA It MON IL 

Flt.TEH 

2000 V. 

Block diagram of the 1111.50 5 KW Transmitter. 

H.V. 

SUPPLY 

5 KW. 

6300 V. 

RADIO  CORPORATION OF  AMERICA 
Broadcast R. TnInvision Equipment  Cantden, N. J. 

1 r .1 (1) • 



"Direct FM" Exciter 

The heart of the transmitter is the experience proven 

"Direct FM" exciter, Type 811 10B, which is capable of 

multiplex operation for stereo and or standard hack 

wound muse. This excite, pioduces the highest quality 

owed with the best boss response. By incorporating the 

1111-1011 exciter, the frequency response of the B11-.51) is 

essentially fiat • 1 dim from 30 to 15,000 cycles. Distortion 

over the slime wide  go end le MI1111161  Ii. 30 kt is 0.5% 

Or  less. 

The "Direct FM" exciter, including self-contained semi-

conductor DC power supply and line and plate breaker 

switches, it mounted on a single vertical chassis. The chos , 

sit hinges forwent' to provide instant accessibility to all 

romponeilts and wiring. 

Frequency modulation is accomplished direitly by push. 

pull reactance tubes connected across the fieguriecy tle• 

termining circuits of the modulated oscillator Ike "direct 

modulation" process eliminates littelerOUS  multiplier and 

converter stages with resulting low noise end distortion 

levels. Effective &coupling minimizes the possibility of 

cross talk between main arid subcorrier chonnels. Only 

six tubes of the exciter ore used in the r-f generating 

circuits. The remaining tubes (balance in AFC and OFF 

frequency Ahem circuit%) do not affect the quality of 

transmission in any way. 

the output frequency is automotically controlled by the 

AFC circuit in association with an off frequency detector. 

Reference for the AFC is a crystal (MI 31509). As a result 

frequency stability of the excitor is crystal controlled. In 

an emergency, the AFC ciicuits may be bypassed by 

means of an AfC switch awl the transmitter frequency 

mainteined moiissiilly by  555 of the frequeiisy cowed 

knob. Adjust  t of the AFC circuits Is simplified by IIIP 00000 

Of a  cathode ray oscilloscope. A switch pomits 

instants-meous checking and adjustment of the stable divide's. lock-in is easily observed at any time without ilk 

tisanes) the operation of the transmitter by using Ile. 

"scope"  I multimeter. 

Amplifier 

two simplified single ended amplifiers operating class "C" 

follow the excitor. The 250-wait drive, stage is a 7034 

tube, and the final power iimplifier is a 4CX5000A. The 

250-watt stage is tuned by means of Pi network input 

and output circuits, No taps or sliding comforts Site used. 

the incluse:it ere versed by means of silver plated movable 

slugs. The power amplifier also uses familiar Pi network 

circuitry) but in this case tuning is accomplished by vari• 

able inductors operritieg tit giound potential. large area 

contacts having low current density Urn  used. Neutral-

ization is require's' only In the final amplifier. The adjust-

ment is not critical mid ion be made by moons of preset 

I hi. tube, u critemic totted°, 1CX5000A, is designed for 

very high power gain with little drive. By using this tube, 

only two strives of amplification ore required between 

the exciter and the antenna for 5.000 watts output. With 

fewer components diem is better iellubility and less possi 

bility of error in tutting At lied operating condition % have 

shown that the 1CX.50(X)A will give excellent preferments, 

lions view of the /111.30 show:no the toeveriient lipea6eie of 411 tem-
poorer. 0. tiew 4 00 Ai.  i$ nismiotwol  5 it.. bottom at ttio 

aitiev•  it is its,  IPA  tt•spie,  tosiol  •I  the lop it.. 111X•IA 
Moli.ples  Oeserater  Its. power supping,. toolmsi, doil PA 

11490 ••• iii tlio t•beiett on the IA. 

ITI-51) 7310-Welt IPA with front panel removed 

and long life when used in the Type BIF 51) transmitter, 

The BTF-50 is very cosy to tune and maintain. Pow,' 

output Is controlled by means of a voriable motel-driven 

translormer cn,.iisectanl so the primuty of the screen voltage 

supply. The screen voltage is varied simultaneously on 

both this driver arid final amplifier tubes. 

For increased transmitter stabiliy and reliability, a epal 

rate grid bias supply has been incerporcited in the 5 kw 

amplifier No rectifier tubes are used in the BTF-5D. the 

use of semiconductor rectifiers reduces operating and 

meintemitics coos. Silicon diodes are used in the high 

vulteoe supply. 

Harmonic Filter 
To meet today's stringent requirernesits ingoeding spunl 

out emission RCA includes with the BTF 5D, as standard 

equipment, o reflective type hainionic filter. As a convi-

querice, transmitter perforneeice meets tied exceeds the 

FCC requirements for spurious emissioli. The filler is not 

merely a second liontionii flop, but consists of an M 

derived holf-T section, soveial low post filter sections, and 

o constant K, hcall.T section. Attenuation of the harmouici 

is accomplished by the low puss filter sections, while the 

constant K, half I section serve% to give vi iiir, lllll  lotion ire. 

widows, of 50 ohm, at the othei mid of the unit. The use 

of such a filter moires compliance with FCC requirements 

let:sliding sputum's tudiabon. as all harmonics through the 

swine '', first  firtlively 

Protective Circuits 
Power circuits ere protected by magnetically tripped cif 

cult breakers as well as overload relays. An interlock 

teloy prevents application of plate power until all filaments 

have heeled rind the exciter hos narked ci proper oper-

ating condition Iii /nicht  ,a 'sashimi relciy siutomoti• 

rally re applies pewee to the trt lllll letter two limos before 

locking out so row iif bruit over buns oi power interrup 

lions. The overlood relays are fleet by itteafts  of an 

insiteiteneous key switch on the hem panel. 

An overload indicator lamp signals when an overload hos 

wire,' piece. Access to high voltage areas it protected by 

hult -iii high•voltage shorting devices. 

Cooling air for the BTF-SD is upplied by menus of one 

blower that is mounted In the simplifier wine'. of tie. 

transmitter. Heavy sound insulation is used to oldie', 

noise to a minimum. The blower cools both the IPA und 

PA slug's, which are each protected by air flow failuie 

switches. TO sheered minimum air post the tubes, a chim-

ney is mounted over the /034, spiel the. 4C X5OfJOA is 

mounted in a chaieleit that is prossuri/ed below hInt(mode 

connection. 

Control Features 
lie. Pd I I011 exciter bus u self contained multimetin. It is 

usvd to fetid modulator cathode current, second and thud 
multiplier grid (we'll, PA cathode tied plate current, AFC 

control voltage rind plot.. virtuosi.". 

The 5 kw amplifies tabula! provides 'monomer., of thii PA 

plate current, plate voltage, hours 'dewed them, VSWR 

power output, a c line volts and o multimeter. All tuning 

adjustments can be made by means of front panel can-

Holt. They include key switches for filament-on, plate on 

end off. Writer, rinse  I lower, and overload reset. Front 

pone' lights indicate all mein fume lions such as termini, 

ten on, transmitter ready, plate on, and ()verified 

Remote Control 

Remote control facilities are provided in the limismitter, 

end terminals ore provided for this type of use with re-

mote control units such as the Type BTK 116 or BTR•20A. 

terminals ere ienvirled for remote control of transmitter 

nri.off, pluti• cm-riff, raise-lower power, end overland 

reset. Remote metering connections in Om flied timplifier 

for cathode current, IPA cathode current, plate volitige. 

mid power output ore also provided. 

1111-51) Power Amplifier ehown behind hingpid N oe Sort 
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