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EQUIPMENT LOST OR DAMAGED IN TRANSIT
When delivering the equipment t you, the truck driver or carrier’s agent will present a receipt for your signature.
Do not sign it until you have (a) inspected the containers for visible signs of damage and (b) counted the conrainers and

compared with the amount. shown on the shipping papers. If a shortage or if evidence of damage is noted, imsist that
notation to that eflect be made on the shipping papers before you sign them,

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage. If concealed damage is
discovered, immediately notify the carrier, confirming the notification in writing, and secure an inspection report. This
item should be unpacked and inspected for damage WITHIN 15 DAYS after receipt.

Report all shortages and damages to RCA, Broadcast and Television Department, Camden 2, N, ].

Radio Corporation of America will file all claims for loss and damage on this equipment so long as the inspection report
is obtained. Disposition of the damaged item will be furnished by RCA,

REPLACEMENT PARTS AND ENGINEERING SERVICE

RCA field engineering service is available at current rates. Requests for field engineering service may be addressed to your

RCA Broadcast Field Representative or the RCA Service Company, Inc., Broadcast Service Division, Camden, N, J. Telephone:
WOodlawn 3-8000.

When ordering replacement parts, please give symbol, description, and stock number of each item ordered.

The part which will be supplied against an order for a replacement item may not be an exact duplicate of the original part.
However, it will be a satisfactory replacement differing only in minor mechanical or electrical characteristics, Such
differences will in no way impair the operation of the equipment. Parts with no stock numbers are standard components. They
are not stocked by RCA and should be obtained from your local electronic parts distributor.

The following tabulations list service parts and electron tube ordering instructions according to your geographical location.

SERVICE PARTS

LOCATION ORDER SERVICE FARTS FROM:

Continental United States, including Alaska | RCA Electron Tube Division, Parts and Equipment, P.O. Box 654, Cam-
and Hawaii den, New Jersey or through your nearest RCA Regional Office. Emergency
orders may be telephoned, telegraphed, or teletyped to RCA Emer-
gency Service, Bldg., 60, Camden, N, ]J. (Telephone: WO 3-8000).

Dominion of Canada RCA Victor Company Limited, 1001 Lenoir Street, Montreal, Quebec
or through your local Sales Representative or his office,

Outside of Continental United Stares, Alaska, | RCA International Division, Clark, N. J., U.S.A, or through your local
Hawaii and the Dominion of Canada Sales Representative,

ELECTRON TUBES

LOCATION ORDER ELECTRON TUBES FROM:

Continental United Srates, including Alaska

and Hawaii Local RCA Tube Distributor.

Dominion of Canada RCA Victor Company Limited, 1001 Lenoir Street, Montreal, Quebec
or through your local Sales Representative or his office.

Outside of Continental United States, Alaska, | Local RCA Tube Distributor or from:

Hawaii and the Dominion of Canada Tube Department

RCA International Division

30 Rockefeller Plaza

New York 20, New York, U.S.A.

RETURN OF ELECTRON TUBES

If for any reason, it is desired to rerurn tubes, please return them through your local RCA tube distributor, RCA Victor Co.
Lid.,, or RCA International Div., depending on your location.

PLEASE DO NOT RETURN TUBES DIRECTLY TO RCA WITHOUT AUTHORIZATION AND SHIPPING
INSTRUCTIONS,

It is imporant that complete informarion regarding each tube (including type, serial number, hours of service and reason
for its return) he given,

When tubes are returned, they should be shipped to the address specified on the Return Authorization form. A copy of the
Return Authorization and also a Service Report for each tube should be packed with the tubes.

LIST OF RCA REGIONAL OFFICES

Atlania 3, Georgia Boston 16, Mass. Chicago 34, Il Cleveland 13, Ohio
1121 Rhodes-Haverty Bldg. Room 2301, John Hancock Bldg, 1186 Merchandise Mart Plaza 1600 Keith Bldg.
134 Peachtree St. N.W. 200 Berkley St. DElaware 7-0700 CHerry 1-3450
JAckson 4-7703 HUbbard 2-1700
Dallas 35, Texas Hollywood 28, Calif, Kansas City 6, Missauri New York 20, New York
7901 Empire Freeway RCA Bidg.,, 1560 N. Vine St. 340 Home Savings Bldg. 36 W, 49th Sr.
Fleerwood 2-3911 HOllywood 9-2154 HArrison 1-6480 JUdson 6-3800
Branch—San Francisce 2, Calif. Seattle, Washington
420 Taylor St 2250 First Ave, S,
ORdway 3-8027 MAin 2-8350

BTE-4
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INDUSTRIAL ELECTRONIC PRODUCTS - BROADCAST AND TELEVISION EQUIPMENT DIVISION

TB=72~9  BETF-EB M Transmitter

TB-84=5  EBETF-5D FM Tranamitter

TB-82-7 BTF-10C/20C FM Transmitters |
TB-83-5 . BTF-10D/20D M Transmitters October 10, 1962

Issued by W. D. Wenger/W. B. Fletcher Page 1 of 2

Installation Information
Replacing 2CRl and 2CR2 With Printed Circuit Hectifiers
Stock No. 222011

Improved printed circuit type rectiflers, RCA Stock No. 222011, are
being shipped by Replar=ment Parts, superseding RCA Stock No. 217866.
The new units must replacs the old units in pairs. , They may not be
mixed.

The attached sketch gives detailed mounting and connection information.
Care should be taken that the wire connecting the top of 20R1 to the
bottom of 2CR2 doss not touch the rectifier or panel unless it is high
voltage cable. (Spark plug h.v. ignition wire available at auto supply
stores may be used.) An ohmmeter should be used to identify the four
wires disconnected from the o0ld rectifiers before reconnecting.

RADIO CORPORATION OF AMERICA » CAMDEN, NEW JERSEY

“The enformation confaimed in thes bulletie s furmished as a fiee service o users of RCA equipment 1o aid in the maintenance, alignment or possible medification of such squigmenl. By lurnishing

this irformation, RCA assumes no obligation or respensibility to supply parts 1o pay for the cost of modifications, ta exchange exisling eguipment for new production models, or alher wise.”

Foem 2JE088 Rav. & WWW americaniaeiohistorv com Privded in L&A
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FIRST AID

WARNING

OPERATION OF ELECTRONIC EQUIPMENT INYOLYES TIE USE OF HIGH
VOLTAGES WHICH ARE DANGEROUS TO LIFE. OPERATING PERSONNEL
MUST AT ALL TIMES OBSERY¥E ALL SAFETY BEGULATIONS, D0 NOT
CHANGE TUDES DR MAKE ADJUSTMENTS INSIDE THE EQUIPMENT WITH
YOLTAGE SUPPLY ON. UNDER CERTAIN CONDITIONS DANGEROUS POTEN-
TIALS MAY EXIST IN CIRCUITS WITH POWER CONTROLS IN THE OFF

POSITION DUE TO CILARGES RETAINED BY CAPACITORS, ETC. TO AvOID
CASUALTIES, ALWAYS DISCHARGE AND GROUND CIRCUITS PRIOR TO

TOUCRING TREM.

Personnel engaged in the installatiom, operation and maintenance of this equipment or
similar equipment are nrged to become familiar with the following rules both in theory
and in the practical application thereof. Tt is the duty of every radioman to be prepared
to pive adequate First Aid and Lhereby prevent mvoidable loss of life.

ARTIFICIAL RESPIRATION

{Courtiesy of the Amnrican Ped Lrass)
If victim iz not breathing, begin some form of artificial respiration at once. Wipe out
guickly any foreign matter visible in the month, using your fingers or a cloth wrapped

around your {ingers.

MOUTH-TO-MOUTH (MOUTH-TO-NOSE)

METHOD

Tilt victim's head back. (Fig.1). Pull
or push the jaw into a2 jutting-out posi-
tion. (Fig. 2).

1f victim is a small ¢hild, place your
mouth tightly over his mouth and nose
and blow gantly into his lungs about 20
times a minute. [T victim s an adult
(see Fig. 3), cover the mouth with your
mouth, pingh his nostribs shut, and blow
vigorousiy about |2 times a minute.

If unable to get air into lungs of vic-
tim, and if head and jaw positisps are
correct, suspect foreign matter in throat,
To remove it, place victim in position
shown in Fig. 4, and slap sharply between
shoulder biades.

Rescuers whe cannet, or will not, use
mouth-to-mouth or mouth-te-nose techniaque
should use a manual method.

THE BACK PRESSURE-ARM LIFT
(HOLGER-NIELSEN) METHOD

Place victim face-down, bend his elbows
and place his hands one upan the other,
turn his bead slightly to one side and
extend it as far as possible, making
sure that the chin is jutting out. Kneel
at the head of the victim, Place your
hands oh the flat of the victim's back
s0 that the palms lie just below an im-
aginary line running between the armpits
{Fig. 5.

Hock forward until the arms are approxi-
mately vertical and allow the weight of
the upper part of your body to exert

steady, even pressure downward upen the |

hands {Fig. 6).

Jmmediately draw his arms upward and to-
ward you, applying enough lift to feel
resistance and tension at his shoulders
(Fig. 7}. Then lower the arms to the
ground. Repeat this cycle about 12 times
per minute, checking the mouth fre-
guently for obstruction.

I a second rescuer js availahle, have
him hold the victim's head so that the
jaw continues to jut out (Fig. &). The
heiper should be alert to detact any
stomaeh contents in the mouth and keep
the mouth as clean as possible at all
times.

=N

Fig.g

It vomiting occurs, auickly turn the victim on his side, wipe out

RELATED (NFORMATION FOR BOTH METHODS

his mouth, and then reposition him.

When a victim is revived, keep him as auiet as posaible until he

the victim begins to breathe for himself or a physician pro-

nounces him dead or he appears to be dead beyond any doubt.

is breathing regularly. Keep him from hecoming chilted and aother-
wise treat him for shock. Continue artificial respiration until

FiRST DEGREE BURN

SKIN REDDENED. Temporary treatment—Apply
baking soda or Unguentine.

period.

BURNS

SECOND DEGREE BURM

SKIH BLASTERED. Temporary treatment — Ap-
ply baking soda, wet caompress, white
petroleum jelly, foille jelly, olive oil,
or tea.

Becauyse respiratory and other disturbances may develop a$ an
aftermath, a doctor's care is necessary during the recovery

THIRD DEGREE BURN

FLESH CHARRED. Temporary treatment — Ap-
ply baking soda, wet compress, white
petroleum jelly, or foille spray. Treat
for severe shork.
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LIST OF EQUIPMENT
BTE-10D, 10 KW, FM TRANSMITTER (ES-34223)
Qnantity . Reference
1 BTE-10 B, FM Exciter URit .....virrieine et iiae et iinnnanns M1-34501
1 Crystal Uit ..o e e e e et MI-34509
1 Set of Operating Tubes ... ... ui i it i MI-34510
1 250-Watt Driver ..o e MI-34502-A
1 10 KW Amplifier ... i MI-34554
1 Plate TransfO@mer ... .....iui e ittt nrr e eanns M1-34555
1 BlOWEL .t e e A, MI-34556
1 Installaton Material KIt . ... .00 ir it it ittt ee e iaanaenns MI-34553
1 Side Panel (End Shield) ....... 0ot A, MI-34531-2
1 Finish Touch-up Kit ... vt ettt e MI-27660
1 o I o MI-27088
1 Set of Operating Tubes (4CX50004, 7034) ... .0 iiiiiiiinann MI-34704, MI.34511
1 Harmonic Filler .. .o i it sttt it MI-27967-1 or 2
1 Doors (color as specified} ........ ... i e MI-27645-D-* or-E-*#
1 INAMEPIATE . oo ittt e e e MI-28180-1
1 138" 1o 31" Adapter ... . e e MI-19112-7
2 Couplings .ot e e e e e MI-19112-8
2 Instruction Books, BTF-L0D ... ..o ittt cniaiee s IB-30280
INSTALLATION MATERIAL KIT (MI-34553)
Item Quantity Description Reference
1 1 Logotype (FM Broadcast) ....... ... oiri i isiaian i 8708450-1
2 1 Logotype (Type BTF-10D) ... ..ottt iiiiint i tinacanriinesiinnns §700106-11
3 1 RCA MONOEIAIM ., .ot i it ittt e e e e c i ieean s 8430354-1
4 12 Retainer (Spares Included) ... ... ... . .. . i i 990502-108
5 4 Clamp, HoSe ... . i i e i e e 8824489.-8
[ 1 T T 8007769-13
7 1 Duct Assembly ... ... i 8723450-502
8 4 (51 Vo« O 8917199-8
9 1 5 T S 8820789-4
10 6 PIate Lo e e e e 8973856-1
11 2 Crank Assembly .. ... . i e e 8918002-501
12 2 Arm Assembly ... e 887449-501
13 1 Directional Coupler, 2Z1 .. . o 8434079-3
14 1 Monitor Assembly ... . ... i e 8442950-503
15 1 Elbow, MIter ...ttt et e e e 8829487-3
16 1 EsCutchenn o uv et e e e e e 8314777-2
17 1 B T T 1 8448474-501
18 1 Plug Butlon . ..... i e e 8872221-105
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LIST OF EQUIPMENT. (Continued)

INSTALLATION MATERIAL KIT (MI.34553) (Continued)

Item Quantily Description Reference
19 1 Capacitor, 2C2L . ...ttt it e e e e 990194-51
20 G Rectifier Assembly, 2CR12 thru 2CR17 ... ... v riiiieininnns 8720774-502
21 1 Reactor, 2L3 .. .. ... e e e 900431-4
22 1 Suirable Conrtainer Containing Hardware (Spares Included);:
23 1 Wire, #6 AWG, 150, 600 V, Grey ............... L 2010702-838
24 1 Wire, #14, AWG, 200, 15,000 V, Black ............coiiiiiiiannn. 883852-1
25 1 Strap, Copper, 25, 1.5 In. Wide ... .. ... i 8812985-6
26 1 Suirtable Container Containing (Spacer Included):
(A) 10 Terminal ... . .. i i i i it e e e 818337-2
(B)Y 8 Terminal . ..., . run it e e e 8898696-54
27 1 Cable Harness:
A o 8616018-502
B o 757412.507
28 1 Cable Assembly .. ... i e 8460367-501
29 1 Cable Assembly ... ... e *8460367-503
30 1 Iostruction Book BTF-10D Transmittel ... ..vuuev v o omenesnrneeas 1B-30280
RECOMMENDED SPARE PARTS
10 KW AMPLIFIER (DRIVER ANIY POWER AMPLIFIER)
Description Symbol Quantity Stock No,
Capacitor, Var. 4.5-102 paf 1C1, 1C13, 2C3 L 217634
Capacitor, ceramic, 25 puf 1C2 1 215859
Capacitor, feed thru, 470 uuf 1C3, 1Cs, 1C7, 1C11, 1C15-1C18 1 217636
Capacitor, silver mica 1C6, 1C8, 1C10 Z 95707
Screw, lead, teflon part of 1L) and 1L2 1 219131
Bely, drive part of blower, 2B1 1 221587
Capacitor, ceramic, 1000 puf 1C14, 2C4, 2C15, 2C28-2C30, 2C32, 2C33 1 211186
Capacitor, ceramic, 50 upf 2C10, 2C25 1 217653
Capacitor, feed thru, 1000 ppf 2Cs5, 2C11 1 211140
Mica part of 2C12 1 217645
Rectifier circuit 2CR7 1 220285
Bulb 5 16154
Resistor, wire wound, 4 ohm 2R16 1 217615
Contact Assembly part of 2L8 1 217650
Contacr Assembly part of 2L6 and 2L7 2 217649
Filter air filter 1 95160
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TECHNICAL SUMMARY

(Refer to the Exciter Section of this book for exciter technical data.)

T-7

Electrical Characteristics

single phase, 28 watts
Environmental Specifications

Alde . e et e 7500 fi. Max,
Ambient Temperature Ranmge ... .. ... uuiuiii i ittt 0-45°C

Heat Dissipation ... ..ot i at i et e ae e aae ettt e 34,000 BTU/hr, (approx.)

Mechanical Specifications

Dimensions and Weights {Dimensions are for uncrated uniis and do not include door handles and controls.)

Weights

Height W idth Depth Packed Unpacked
Exciter and IPA Cabiner (less doors) ....... 84" 25" 20046" 380 lbs. 270 1bs.
PA Cabiner (less doors) -...........cc.... 84" 34157 32" 1094 Ihs. 855 lbs.
Doors and Miscellaneous leems ............ 225 lbs. 180 lbs,
Blower ... ... .. i . 118 Ibs. 100 lbs.
Power Transformer ........ ... . oeiun.. 36" 275" 19147 655 lbs. 615 lbs.
Overall ...t g4” 501%" 327 2472 lbs. 2020 lbs.

Type of Emission .. ... ..ottt et it iinane s aniae v aarararres F3 and F9
Frequency Range . ... . .. ... i 88 to 108 mc
Power QUIDUL .. L e e e e 1to 10 KW
Output Impedance (155" O.D, LINE) ... vvitiitittin i s iriiae e, 51.5 ohms
Frequency Deviation 100% Modulation ..... ... it iiiiiiiiiicaniai i +75 KC
Modulation Capability ......... i i e *100 KC Min.
Carrier Frequency Stabillty ... ... . i i i i ittt s * 1000 cycles Max.
Audio Input IMPedance ... ....uuou.nriiseiantanatanae s areaarrin e, 600/150 ohms
Audio Input Level' (1009 Mod.) ... .. it +10 =2 dbm
Audio Frequency Response® (30—15,000 c¥cles) ... oouiiiniiniiiiniiienansaeann *+1 db Max.
Harmonic Distortion” (30-15,000 cycles) ... teir it i iiirr it ianamnanns 0.5% or less
FM Noise Level (referred to 1009 FM Mod.) ...... oot iiannn —§5 db Max,
AM Noise Level (referred to 100% AM Mod.) .. ... . viit ittt aanan —50 db Max,
Subcarrier Input Level (30% modulation) .. ....ccvuiiniiins i 5 v Max.}
Subcarrier Input Impedance . ... ... . .. e e e 10,000 ohms
Subcarrier Center Frequenty RANEe ...........cvooviiuveiinanieniacnines 30-67 KC/s"
Main-to-Syb-channel Crosstalk . ... ... ... .. . it —55 db®
Sub-to-Main-channel Crosstalk ..... .. ... . i i e —¢5 db'
Power Line ReqQuirements .......... e iviiiiuiterenan ettt oaiaaaenn s 240/208 v., 50/60 cps., 3 phase
Slow Voltage Variation . ....... . oo i i e et =5%
Power Consumption ............. e e 20,000 watts (approx.)
Power Factor ... ... i i e e e 909
Crystal Heaters ... oo 117 v, SO/Gl_J cps.,

‘ Level measured at input (JL01), using 400 cps tone.

* Audio frequency response referred to 75 us pre-emphasis curve.

! Distortion includes all harmonics up to 30 KC/s and is measured following a standard 75 ps de-emphasis nerwork.
' Subcarrier modulation percentage can be brought to 509, if required. (Refer to the Exciter Section of this book.)
*Reference shall be =7.5 KC deviation of the sub-carrier by a 400 cps tone.

"Mzin channel modulated 709, by 50-15000 cps tones. Sub-channe]l modulated 1009 (7.5 KC) by 30—6000 cps tones. Sub-

carrier modulated 30% on main carrier,
" The subcarrier modulator will accept any frequency from 0 1o 100 KC.

TUBE COMPLEMENT

250-Watt Driver and 10 KW Power Amplifier. (Refer to the Exciter Section for the Exciter tnbe complement.)}

Symbol Type Function
1V1 7034% 250-Wait RF Driver
2V1 4CX5000A 10 KW Power Amplifier

# The Type 7034 tube is not bilaterally interchangeable with the Type 4X150A wbe. However, 2 Type 7203 or Type 4CX250B

may be used if the Type 7034 is not available.
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Figure T-1. RCA BTF-10D 10KW FM Transmitter
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DESCRIPTION

The RCA Type BTF-10D FM Transmitter {Figure
1) is designed for high fidelity FM broadcasting on
any frequency between 88 and 108 megacycles, with
a power output of 10,000 watts.

The transmitter employs the new BTE-10B FM
Exciter. This exciter incorporates a subcarrier modu-
lator and can be used with the BTX-1A Subcarrier
Generator to provide for various applications of FM
multiplex such as background music and, if it becomes
authorized, stereophonic sound broadcasting. Incor-
porating simplified circuitry and improved mechanical
layout, the BTF-10D is a compact, high-power trans-
mitter designed to provide long trouble-free service
with maximum operational ease and efficiency.

Air-cooled tubes are employed in all stages of the
transmitter which consist of the FM exciter unit,
250-watt driver and 10 kw power amplifier. The
exciter utilizes miniature tubes and incorporates a
subcarrier modulator stage for the multiplexing of
one or more FM channels on one r-f carrier. The
BTX-1A Subcarrier Generator is available as an
accessory for this type service.

The BTE-10D is conservatively designed for unat-
tended operation. Functions such as starting and
stopping of the transmitter, resetting overload relays,
metering of all power amplifier circuits and monitor-
ing power output can be performed at a remote loca-
tion as well as ar the transmitcer by the addition of
available remote control accessories,

Construction

The transmitter is housed in two steel cabinets
which are bolted together at instailation, One cabinet
contains the exciter, r-f driver and the subcarrier
generator (if used), the other cabinet contains the
power amplifier, blower, power supplies and control

circuits. The plate transformer is housed in its own

external enclosure.

Circuitry and mechanical layout of the transmitter
are arranged to permit maximum accessibility. Verti-
cal chassis type construction is employed, with sur-
face mounting of components and wiring for easy
and speedy tracing of circuits during servicing. Doors
and removable panels provide access to all compo-
nents of the transmitter. Meters and indicator lights
are grouped with tuning and switching controls at
convenient height on the front of the transmirter.
An additional cabinet (ES-34211-A) which matches
the appearance of the 250-watc driver cabinet may
be added to the left side of the transmirter to house
accessory units for frequency and modulation moni-
toring, multiplexing, and remote control.

T-9

Safety of operating personnel has been given spe-
cial consideration in the design of the transmitter.
All access doors (o compartments containing high
voltages are equipped with automatic interlock
switches. When these doors are opened all rectifiers
are immediately de-energized. [n addition, each com-
partment containing high voltage is equipped with a
mechanically operated grounding bar which is anto-
matically released when the door is opened, or panels
are removed.

Forced air cooling for the intermediate amplifier
and power amplifier tubes is provided by a blower
{2B1) located in the bottom of the left hand cubicle.
Air is fed through a canvas boot into the bottom of
the power amplifier compartment. Air for the 7034
IPA tbe is fed by a 2 inch hose from the power
amplifier compartment (through the wall of the
cabinet) to the bottom of the IPA chassis. Air inter-
lock switches in both stages remove plate and screen
voltages if the air supply is interrupted,

Circuits

A block diagram of the BTFE-10D transmitter is
shown in Figure 2. High gain tetrodes are employed
in the IPA and PA stages following the exciter
which has a rated power output of ten watts, The
IPA utilizes a 7034 tetrode delivering approximartely
250 watts of r-f power. The final power amplifier
employs a type 4CX5000A tetrode which supplies
up to 10 kw of cw power to the 1% inch antenna
feed line. Both tubes operate in grounded cathode
circuits, A variable output screen supply, common
to the IPA and PA stages provides a means for ob-
taining any desired output power from one to ten
kilowatts.

Frequency modulation is accomplished in the BTE-
10B FM exciter by a “direct modulation” process
requiring less components and fewer tubes and tube
types. This process, which eliminates numerous multi-
pliers and converter stages (resulting in low noise
and minimum distortion), utilizes push-pull reactance
tubes connected across the frequency determining cir-
cuit of the master oscillator. The center frequency
of this oscillator is precisely maintained by a tempera-
ture controlled reference crystal in the exciter.

All power supplies employ semi-conductor recti-
fiers. The high voltage supply furnishes 6300 volts
to the final stage and 2000 volts to the plate of the
IPA. Another power supply furnishes screen voltages
far these stages. The exciter unit as well as the acces-
sory subcarrier generator are equipped with built-in
power supplies,
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Control circuits provide a 45-second starting se-
quence which prevents the application of plate volt-
age until the blower is in operation, tube filaments
have reached operating temperature and the exciter
has become stabilized. These circuits also provide
overload protection and off-frequency shutdown. The
overload circuit automatically returns the transmitter
to the air on the first two overloads after a clearing
time of two seconds. If the overload persists for the
third time, manual resetting is required. Overload
relays are located in the high voltage and scteen sup-
plies and in the cathode circuits of the IPA and power
amplifier. Terminal board connections are available
for transmitter remote control and metering funcrions.
Only two fuses are used in the transmitter. These
are installed in the crystal heater circuits on the
exciter chassis.

BTE-10B FM Exciter

The BTE-10B Exciter provides a frequency mod-
ulated r-f output of ten watts at the specified carrier
frequency. The exciter incorporates a subcarrier mod-
ulator stage which can be fed from the RCA Type
BTX-1A Subcarrier Generator to provide for multi-
plexing one or two subcarriers on the main FM chan-
nel, For detziled information on the exciter unir,
refer to the BTE-10B Exciter Section of this book.

Intermediate Power Amplifier

The intermediate power amplifier, which employs
a 7034 tetrode, is a panel and chassis type unit and
is mounted vertically in the right-hand cabinet of the
transmitrer, above the exciter. All controls are located
on the front panel and consist of two crank-handle
operated adjustments labeled INPUT TUNING
(1L1) and OUTPUT TUNING (1L2), and two
screwdriver-adjusted  capacitors labeled INPUT
LOADING (1C1) and OUTPUT LOADING
(1C13). These adjustments are accessible when the
front door of the cabinet is open.

Outpur from the exciter is fed ro the grid circuit
of the IPA through a 50-ohm coaxial cable from an
r-f ourpur jack (1P1) located on the rear of the
chassis. Forced air, conveyed from the blower by a
two-inch diameter hose, enters the bottom of the
chassis and is expelled through louvres in the rear
plate. A-C and D-C connections ro the unit are made
to a terminal scrip on the rear of the chassis.

Circuits of the inrermediate power amplifier are
shown in the simplified schematic diagram of Figure
3. The input and output tuning circuits are conven-
tional “pi” networks utilizing the input and output
capacitance of the tube. The tuning slugs in induct-
ances 1L1 and 1L2 move longitudinally by threaded

teflon driving lead screws which are mechanically
linked to the crank handle adjustments on the front
panel. These slugs are brass with a silver plating.
‘Their operation differs from that of the usual tuning
slug in that the effective inductance of the coil is
decreased as the slug is moved toward the coil center.
No neutralization is required in this stage. Bias for
the tube is obtained from grid and cathode resistances.

Power Amplifier

The power amplifier is located in a compartment
in the lefthand cubicle of the transmitter with the
power supplies, blower and control circuits. This
stage utilizes a Type 4CX5000A forced-air cooled
tetrode which provides a power outpur of 10 kw to
the 51.5-ohm transmission line.

All controls for tuning and loading of the ampli-
fier are located at convenient height on the lefthand
vertical fronc panel of the transmitter. These consist
of the GRID LOADING control (2C3), GRID
TUNING (2L8), PLATE TUNING (2L6), and
PLATE LOADING (2L7). R-F power from the 250-
watt driver is fed through a 50-ohm cable to a coaxial
jack (2J1) in the bottom of the PA compartment.
R-F output is coupled to a 51.5-ohm transmission
line which enters the top of the compartment,

Power amplifiér circuits are shown schematically in
Figure 4, The input circuit is a modified pi nerwork
in that the input capacity of the tube is shunted by
an inductive line (2L8) which reduces the effective
input capacity of the stage. Inductance (2L.10), which
is varied by means of a capacitor (2C3) in parallel
with the coil, also provides the means for adjustment
of inpur loading. The output circuit of this stage is
also a pi network with the tube capacity shunted by
the variable inductance 2L6. Loading and tuning
are accomplished by variation of the two inductive
line components 2L6° and 2L7, Mechanical sim-
plicity was obtained in this circuit by inverting the
pi nerwork, thus placing one end of the inductance
at ground potential as shown. This eliminates the
mechanical and electrical problems of insulating the
variable component from ground. It is necessary that
the output line parallel the inductance to bring it
to ground potential. This is achieved by the extension
of the output line down one side of the inductive
line. Neutralization of the power amplifier is accom-
plished by adjusting the spacing of neutralizing
slides located at the base of the tube.

In addition to grid leak bias, a separate bias supply
is incorporated in the power amplifier. This hias
supply consists of a silicon bridge rectifier assembly
(2CR7) and a choke input filter circuit which sup-
plies 40 to 50 ma. to bias the grid of the PA tube.

.
b
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Power Supplies and Control Circuits

The power supplies and control circuits are shown
on the overall schematic diagram of Figure 27, The
high voltage supply is a 3-phase full-wave circuit
utilizing six banks of silicon rectifiers. A single
section, choke-input filter (2L3 and 2C21) supplies
6300 volts at approximately 2.3 amperes to the plate
of the power amplifier (2V1). The half-voltage
center tap of the high voltage transformer (2T1)
supplies the plate of the intermediate power ampli-
fier (1V1) through a double section r-c filter which
effectively filters and at the same time reduces the
voltage to approximately 2000 volts.

A second power supply utilizing germanium recti-
fiers (2CR1, 2CR2) in a bridge circuit, and a double
section choke input filter (214, 2L5, 2C23, 2C24)
supplies screen volrage to both the IPA and PA
stages. The primary of this transformer (2T5) is fed
from a motor-driven variable transformer (2T6)
which provides manual control of screen volrage, and
thus power output, for tune-up and other purposes.
This SCREEN RAISE/LOWER control (2812) is
located on the front panel of the transmitter.

Power is applied from the 208/240-volt 3-phase
line by the circuit breaker (251) located at the bot-
tom of the right-hand vertical panel, From 231,
power is fed to four other circuit breakers. The first
of these breakers (253) is located ac the botrom of
the left-hand vertical panel and controls power for
the blower, transmitter control circuits, amplifier fila-
ments, transmitter exciter unit and the subcarrier gen-
erator (if used). Application of power to these
circuits is controlled by the TRANS ON switch as
described later. The second circuit breaker (282) is
located at the base of the power amplifier compart-
ment and controls power, through contacts of che plate
contactor relay (2K9), to the plate transformer (2T1)
and through the third and adjacently located breaker
(254), to the screen supply transformer (2T5). The
fourth circuit breaker (255) controls power through
contacts of relay 2K15 to the blower (2B1). The
filament line passes through buck-boost transformers
2T3 and 2T4 which permit exact adjustment of
the line voltage to that required by the taps used on
the primary of the filament transformers.

With all breakers turned ON and all door inter-
locks closed, power is applied to the various circuits
of the transmirrer by the TRANS ON and PLATE
ON switches (2510 and 289, respectively) mounted
on the vertical panels, The TRANS ON switch
(2510) energizes relay 2K15 which starts the blower.
Air passing into the IPA and PA compartments actu-
ate vane-operated air interlocks (183 and 2819),

energizing filamenr relay 2K11 which in turn applies
power to the exciter, subcarrier generator, IPA and
PA filament transformers (1T1 and 2T7) and to the
45-second time delay relay (2K4). This is evidenced
by the lighting of the TRANS ON indicator (2D34)
on the front panel. After sufficient time has elapsed,
contacts of time delay relay (2K4) close, completing
the circuit through the closed door interlack switches
(184, 181, 288, 286 and 287), through the normally
closed contacts of the two-second time delay relay
(2K7), through the stepping relay contacts (2K8)
and the OFF FREQUENCY interlock relay in the
exciter, up to the starting relay (2K10). This is
indicated by the energizing of the READY indicator
light (2DS3) on the front panel. Operation of the
PLATE ON switch (259) then energizes 2K10 and
the plate contactor relay (2K9) which in turn applies
power to the high-voltage and screen-supply trans-
formers and energizes the PLATE ON indicator
light (2DS82).

Protective overload relays are installed in principal
circuits throughout the transmicter as follows: Relay
2K1 is located in the ground return of the high-
voltage rectifier. Relay 2K15 is in the cathode circuit
of the power amplifier 2V1, and relay 2K6 is in the
cathode of the IPA tube (1V1). Relay 2K5 is in the
screen voltage supply.

Normally-open contacts on each of these relays are
connected in series with the 2-second time delay relay
(2K7). The closing of any of these contacts, as the
result of an overload, energizes 2K7 which in turn
opens the circuir to the plate contactor (2K9) and
removes plate and screen voltages from the amplifier
stages. At the same time another set of contacts on
2K7 energizes the 3-step relay (2K8) which advances
one step and energizes the OVERLOAD indicator
(2DS1). The second pair of conracts on 2K8, which
are in the plate contactor circuit, remain closed. After
a 2-second interval the time delay relay returns to
its normal position which again energizes plate con-
tactor 2K9 and applies plate and screen voltages to
the power amplifier circuits.

If a second overload is present, the cycle repeats;
relay 2K7 is again actuated, copening the circuit to
2K9 and advancing 2K8 to its second step position.
In this position of 2K8, contacts in the OVERLOAD
indicator and plate contactor circuits remain closed.

With a third such overload, however, stepping
relay 2K8B is advanced to its final positon, opening
contacts in the plate contactor circuit, To restart the
transticter at this stage requires that the OVER-
LOAD RESET switch (2511) be pressed. This ener-
gizes a second winding on 2K8 which returns the
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relay to its normal position, closing the plate con-
tactor circuit and opening the OVERLOAD indicator
circuit,

The transmitter can be turned on and off by the

TRANS ON (2510) and PLATE ON (259) spring

return key switches located on the front panel.

INSTALLATION

General

Basic steps in the installation of the RCA BTF-10D
FM Transmitter consist of planning the equipment
layout and making provisions for transmitter-room
power and light, transmission line runs, and connec-
tions to the equipment. The units then can be un-
packed, assembled and wired as specified in these
instructions. Space for items not supplied, such as
auxiliary input equipment, or line dehydrating units
should not be overlooked in the planning. Before
locating the transmitter, reference should be made to
the instruction books supplied with these equipments.

NOTE: The instructions contained in these books
are not intended to supersede applicable local codes.
On points where conflict is evident, the local code
should be followed.

A harmonic filter (MI-27967-1 or 2) is supplied
with the BTF-10D transmitter and is designed to
effectively attenuate second through seventh harmonic
radiations from FM transmitters, The filter is con-
structed of coaxial transmission line and is the re-
flective type, i.e., the rejected energy is not absotbed.
The filter is inserted in the transmission line at the
top of the transmitter.

Electrically, each filter consists of an M-derived
half-T section, several low-pass filter sections, and a
constant-K, half-T section as shown in Figure 21. The
M-derived section provides rapid cut-off in the second
harmonic region, and a termination impedance at one
end of the filter of 50 ohms. Attenuation of the har-
monics is accomplished by the low-pass filter sections,
while the constant-K, half-T section serves to give a
termination impedance of 50 ohms at the other end
of the unit.

In selecting a location for the transmitter, care
should be taken to allow sufficient space for the filter
which is approximately 10 to 12 feet in length
(depending on frequency),

The room in which the transmitter is installed
should be well ventilated and provided with an
abundant supply of clean, dry air. The maximum
ambient temperature for proper operation is given
in the specifications, A transmitter room layout can be
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prepared by reference to the floor plan diagram in
Figure 24 (8616031}, which gives the overall dimen-
sions of equipment. A minimum clearance of 24 inches
for the opening of doors is required at the front of
the transmitter, and a similar space should be pro-
vided at the rear for access to transmitter components
ard circuits. Floor ducts can be installed for power
wiring and remote control interconnection (if de-
sired), or conduit may be run above the floor to the
transmitter wire ducts at the base of the cabinets.
If wiring is to be placed in floor ducts, the floor ducts
should be laid out so that cables can leave the duct
and enter holes provided in the bottom of the trans-
mitter wire duct,

Most of the internal wiring of the BTFE-10D has
been completed at the factory prior to shipment.
Since the exciter-driver and power amplifter cabinets
are packed separately, it will be necessary to bolt
these cabinets together and install the wiring cable
interconnecting the two units, Other items to be
installed are the exciter, subcarrier generator (if
used), the high voltage plate transformer, blower
and blower hoses, The 250-watt driver unit is
shipped in the smaller of the two cabinets,

Unpacking

An understanding of the shipping system will be
of assistance in unpacking the equipment and locating
items. Each RCA equipment is accompanied by a
shipping voucher which lists the complete contents
of the shipment by “Equipment Schedule” or “ES”
numbers and “Master Item” or “MI” numbers. This
shipping voucher is usually packed in one of the
smaller cardboard cartons, appropriately marked.
Where there are two or more packages to a major
item, the package containing the MI list is identified
by stenciling.

The complete equipment for the BTF-10D FM
Transmitter is listed on ES-34225 and ES-27278 which
references the major items of the shipment and their
MI number. These Equipment Schedules, together
with the list. of items contained on MI-34553 (Instal-
lation Material Kit} are reproduced in the front of
this book.

The equipment should be carefully unpacked and
inspected to make certain that no damage has been
incurred during shipment. Any damage or shortages
should be reported immediately to RCA and to the
transportation company so that lost or damaged
material can be recovered. Tubes should not be un-
packed until all equipment is installed and all
prelimipary adjustments have been made.

T
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Assembly

Reference should be made to the installation draw-
ing, Figure 24 (8616031) which will aid in the assem-
bly of the transmitter cabinets, and in the installation
of the plate transformer (2T1), blower (2B1) and
blower boot. Position the cabinets and bolt them to-
gether using the hardware supplied as items 22-D, H,
J and N of the MI-34553 Installation Kit.

Place the plate transformer in position and make
connections as shown in Figure 26.

NOTE: Due to the weight of the transformer it is
unnecessatry to bolt it (o the door.

After the plate transformer connections have been
made, install and bolt the blower on the mounting
pads as shown in Figure 13, and make the two
connections to the blower motor terminals. Instal}
the boot (item 9) contained in the installation kit
(MI-34553) between the blower and the bottom of
the PA cabinet, using the hose clamp and corner
clamps supplied as item 8 with hardware items 22-A,
F, and L. Also install the 2-inch hose through the
hole in the cabinet wall, clamping one end to the
outlet at the side of the PA compartment and the
other to the inlet on the bottom of the IPA chassis,
(Use the item 5 clamp of MI-34553.) Ascertain that
the hose is clear of obstructions which would impede
normal air flow. (See Blower Adjustment under
OPERATION.)

Mount the front doors, end shields, logotypes and
monogram, using the retainers supplied (MI-34553
items 1, 2, 3, and 4), The MI-28180-1 nameplate
should be mounted on the top rear access panel of
the amplifier rack.

Harmonic Filter Installation

Install the harmonic filter, MI-27967-1 or 2 as
determined by the building layout, using the MI-
19112.7 reducer. The filter should be located in
a position which permits a reasonable amount of
ventilation. Under no circurnstances should the filters
be located outdoors where “breathing” of the unit
due to temperature changes may lead to condensation,

When installing the harmonic fileer, refer to the
Harmonic Filter Techuical Summary and schemaric
diagram in Figures 20 and 21. Keep in mind the
clearances necessary for the various size transmission
line inner and outer conductors, Clearance of Lg-inch
must be allowed for each joint in all outer conductors.
Inner conductors of 3l4-inch lines require a clearance
of 3/16-inch at each joint, while inner conductors of
1%/4-inch lines require a clearance of ljg-inch at each
joint. Ascerrain that the harmonic filter is adequartely
supported from the ceiling to avoid excessive strain
on the output line.

Once installed, the harmonic flter is ready for
operation since it requires no tuning or adjustment.

The optional accessory equipment rack may be
connected to the amplifier rack in the same manner
as that employed for the driver rack. (Order ES-
34211-A.)

R-F Monitor Assembly

To install the R-F Monitor Assembly (items 14
and 15 of MI-34553), connect the miter elbow (15)
to the top of the output line. Positon the r-f pickup
saddle assembly over the hole in the side of the elbow
so that the r-f pickup coil enters the hole without
touching the sides. Position and secure the saddle
clamps (MI-34553, item 5) around the elbow.

NOTE: The r-f pickup coil may be positioned for
best signal pickup by removing the [four screws
which hold the coaxial connector in place and rotat-
ing it in either direction for maximum pickup
{consistent with alignment of the mounting holes).

Equipment Wiring

Equipment wiring is accomplished by first making
the interconnections between the transmitter cabinets
and then making external connections between the
transmitter and power source, and to any remote con-
trol circuits that may be used. Interconnections be-
tween terminal boards 1E and 2E in the cabinets are
facilitated by a cable assembly supplied in the installa-
tion kit (item 27); connections to be made are speci-
fted on the connection diagrams of Figures 23
(8616018) and 25 (8616072). External connections
are listed in TABLE 1

TABLE 1. EXTERNAL CONNECTIONS

PLATE TRANSFORMER (Figure 26)

Terniinals

Primary HI 2E75
H2 2E76

H3 2E77
Secondary Ri 2E80
R2 2E79

R3 2E78

N 2E81

REMOTE CONTROL CONNECTIONS

Rentote Control Frnction Terminals
Transmitter ON 2E25 — 2E26
Transmicter OFF 2E25 —2E27
Plate QOFF 2E28 — 2E30
Plate ON 2E29 —2E30
Overload Reset 2E30 — 2E31
Power Ouiput—Raise 2E23 — 2E25
Power Qugput—Lower 2E24 — 2E25

i
i
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TABLE I. EXTERNAL CONNECTIONS
(Continued}

Remote Meter Reading Function Terminals

PA Plate Voliage
PA Cathode Current
Power Qurtput

(2513 in REMOTE)

2E34 — 2E36 (ground)
2E33 — 2E36 (ground)
2E35 — 2E36 {ground)

External Overload

Relay Connections Terminals

Relay 2K1 2E17 — 2E16 (common)
Relay 2K15 2E22 —2E16
Relay 2K5 2E20 — 2E16
Relay 2K6 2E21 — 2E16

CRYSTAL HEATER VOLTAGE CONNECTIONS

Terminals

Located in 1PA cabinet 1E4 — iE5 (o 117 v-ac)

RF MONITOR CONNECTIONS

Refer to RF Monitor under ASSEMBLY in the
INSTALLATION section.

POWER INPUT

Connect to terminals
2E72, 2E73 and 2E74

208/240 v a-c, 3 phase

Transformer Primary Taps

The primaries of all filament and plate trans-
formers, except 2T3, are provided with taps which
permit operation of the equipment over a wide range
of a-c line voltages. These taps are set at the factory
for operation at a line voltage of 240 volts a-c. How-
ever, if the source line voltage is different, connections
should be changed from the present taps to those
designated for operation at the voltage closest to
that measured.

NOTE: Transformer T113 in the exciter unit provides
117 volts between terminals 2 and 4, The black leads
connected to these terminals should not be removed
when adjusting the 230-volt line input taps, These
black leads furnish power ta the 117-volt primary of
transformer T112. With these leads connected 10
terminals 2 and 4 of T113, the voltage supplied will
be correct when the proper line taps on T1i3 have
been connected to the source voltage.

The primary taps of all transformers are identified
on the transformer and on the schematic diagram
of Figure 27,

WARNING

BEFORE MAKING CONNECTIONS TO
POWER CIRCUITS, ALL SWITCHES
AND CIRCUIT BREAKERS SHOULD BE
TURNED TO THE OFF POSITION TO
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PREVENT POSSIBLE INJURY TO PER-
SONNEL, OR EQUIPMENT DAMAGE
SHOULD POWER BE APPLIED ACCI-
DENTALLY TO THE CIRCUITS DUR-
ING INSTALLATION.

Remofe Confrol Connections

The BTF-10D Transmitter may be remotely con-
trolled by means of a BTR-11B or BTR-20A accessory
Remote Control System. This system consists of an
MI-27538-A Transmitter Control Unit and an MI-
27537 Studio Control Unit for the BTR-11B System
and the MI-27526 Transmitter Control and the MI-
27539 Studio Control Unit for the BTR-20A System.
The BTR-11B or BTR-20A may be connected directly
to terminals in the BTF-10D to provide the remote
control and remote meter reading functions shown
in TABLE I. Designated terminals will be found
on the 2E terminal board located in the larger cabinet
and are indicated on the overall schematic diagram.
All metering positions are designed to deliver ap-
proximately 1 volt into 5000 ohms.

Remaote control of tower lights can be accomplished
by utilizing an accessory Light Control Unit (MI-
27519). Remote reading of the frequency and mod-
ulation monitor is accomplished by placing the moni-
tor in the studio, and feeding an off-air signal into
it through an antenna and r-f preamplifier which are
also available as accessories,

After completion of wiring, check all connections
for accuracy. Cover the wire duct openings by in-
stalling the wire duct covers using the hardware
supplied. Place the blower circuit hreaker (255),
located at rear of large cabinet, in the ON position
and replace the rear shield.

External Overlead Cennections

Terminals are available on terminal board 2E to
facilitate the use of external ovetload relays. See
TABLE L

Preliminary Adjustments

The BTF-10D is shipped with an inductance strap
(2L9) connected between the filament center tap of
the 4CX5000A power amplifier tube and the ground
side of the grid capacitors 2C28, 2C29 and 2C30.
{See Figure 19.) The purpose of 2L9, which effec-
tively parallels the grid circuit, is to extend the upper
frequency limit of the grid tuning circuit. If the trans-

mitting frequency is to be in the lower part Of the

bafd, 1.e., between approximately 88 and 100 mc,
remove 2L9 from the circuit, If operation will be in
the range between 100 and 108 mc, do not remove
2L9 since it will be required for proper tuning.
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Overload Relay Adjustment

Before power is applied to the transmitter, it is
necessary to adjust the sensitivity of the overload
relays 2K1, 2K5, 2K6 and 2K13, located inside the
left-hand cubicle beside the PA compartment, so that
they will pull-in at the current specified for each in
TABLE 11,

This can be accomplished by use of an ammeter
of the proper range and a d-c supply which is adjust-
able from 0.5 to 1.5 volts and capable of delivering
2,5 amperes. An “A” battery, such as an RCA Type
V8069, used with a series rheostat of between 5 and
10 ohms resistance, is a convenient supply for making
this adjustment. Remove the relay covers wich the
theostat set for minimum output voltage, connect
the supply across the coil of the relay to be adjusted
with the ammeter connected in series, Slowly increase
the voltage to obtain the ammeter reading given in
the table.” Adjust the spring tension on the relay so
that it just pulls in at the specified current. After
adjustment, decrease and increase the current several
times to check for proper operation. Replace the relay
covers after adjustments have been made.

TABLE 1l. OVERLOAD RELAY SETTINGS

Relay Circuit Puli-in Current
2K 15 4CX5000A Cathode 2.5 A.
2K1 H.V. Rectifier 3.0 A.
2Ks5 Screen Rectifter 300.0 MA.
2K6 7034 Cathode 250.0 MA.

Unpack and carefully install tubes and the exciter
crystals in their proper sockets as directed in che
Exciter Section of this book.

Blower Adjustment

The blower motor was adjusted at the factory for
60-cycle operation at elevations up to 2500 feet. For
other conditions, adjust the blower motor as described

in the Blower Adjustment Table for 60-cycle or 50-
cycle operation, respectively.

If the sheaves require adjustment, loosen the four
(4) machine screws holding the motor to the base,
then slide the motor toward the fan shaft to obtain
sufficient belt slack for sheave adjustment.

Adjust either sheave by loosening the setscrew in
the adjustable flange, and rotating the flange as
specified in the Table. Sheaves can be positioned to
either one of two positions 180° apart, Tighten the
setscrew making sure the setscrew bears on the flat
and NO'T on the adjusting threads of the fixed flange.

After the sheaves have been adjusted, reposition
the motor on the mounting base. Check the position
of the motor to be sure the motor shaft is parallel
with the fan shaft. Then tighten the four motor-
mounting machine screws.

Check the belr slack, which should be 34" to 17
with the belt taut on the side opposite che
measurement side.

Control Circuit Check

To insure that all connections have been made cor-
rectly, the following control circuit check should be
made before installing tubes and applying plate and
screen voltages to the transmitter.

1. Switch the following circuit breakers to the
ON position: LINE (2S1) and FILAMENT (283)
located on the front panel, and the blower circuit
breaker (255) located in the rear of the cabinet
Leave the SCREEN and PLATE circuit breakers (284
and 252) in the OFF position. Replace panels and
close all doors.

2. Operate the momentary contact TRANS ON/
OFF switch (2510) to the ON position. This should
energize the filament trapsformers and time-delay
relay, The blower should start at this time, and the
TRANS ON indicator should go on as soon as the
blower reaches operating speed, The READY indi-
cator should light in approximately 45 seconds.

BTF-10D BLOWER ADJUSTMENT TABLE

6G Cycle 5G Cycle
Altitude Fan Speed Motor Sheave Fan Sheave Motor Sheave Fan Sheave
Feet RP.M,  Iuches W.G. CF.M. No. Turns Ont  No. Turns Ont - No. Trrns Out No, Turns Onf
SEA LEVEL 2820 3.0 315 5%5 0 2l 214
2500 2950 3.3 Az7 3 1 2 3
5000 3200 4.3 a6l 4 114 1 4
7500 3400 4.6 395 3 214 Ve 5
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3. Turn the LINE switch (2515) on the front
panel to each of its four positions while reading the
voltage for each on the AC VOLTMETER (2M5).
The voltage readings in each of the four positions
should be approximately that for which the trans-
former taps are adjusted. With the LINE switch in
the FIL LINE position, adjust the FIL LINE control,
if necessaty, to bring the line voltage reading closest
to the value for which the raps on filament trans-
formers 1T1 and 2T7 are set.

4. Switch circuit breakers LINE and FILAMENT
to the OFF position.

Tube Installation

Insert the 7034 and 4CX5S000A tubes in their re-
spective sockets. The fit of the 4CX5000A PA tube
in its socket is very tight (see Figure 16) and special
attention should be given to its installarion to ascer-
tain that it is properly seated. Proper seating can be
determined by observadion; the top of the screen ring
will be flush with the top of the screen contact when
the tube is seated against the stops. Reference should
be made to the special instructions stenciled on the
inside of the r-f compartment door.

TUNING

RECOMMENDED MEASURING EQUIPMENT
(In addidon to equipment listed in the
Exciter Section)

1. Directional Coupler (M. C, Jones Type 576NG
for use with external meter, or Type 706N
with built-in meter).

2. IPA dummy load (M. C. Jones 636IN),

PA dummy load (RCA MI-19193L).

The initial tuning procedure consists of adjust-
ments to be made to the exciter and subcarrier genera-
tor, adjustment of the IPA and PA screen voltages
and adjustment of the PA neutralizing circuit.
Instructions for tuning-up the exciter and subcarrier
generator are contained in the instruction book sup-
plied with the units (IB-30262). (Exciter data also
contained in the Exciter Section of this book.

Presetting of Controls

‘The tuning and loading controls of the JPA and
PA stages must be preset to their approximate tune-
up positions as given in the following steps and with
reference to the IPA and PA tuning curves:

1. Set the IPA INPUT LOADING (1C1) and
OUTPUT LOADING (1C13) capacitors to their half
open positions. Set the INPUT TUNING (1L1) and
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QUTPUT TUNING (1L2) controls to the dial posi-
tions given in Figure 5, for the frequency to be used.

2. Set the PA GRID TUNING (21.8) control to
the dial position given in Figure 6 for the frequency
to be used; and set the GRID LOADING (2C3)
control for a dial reading of 35.

3. Set the PLATE TUNING (2L6) control and
the PLATE LOADING (2L7) control te the respec-
tive dial positions given in Figure 7 for the frequency
to be used.

PA Neutralizing Adjustment

Neutralization of the PA circuit is obtaincd by
the correct positioning of eight angular slides located
in guide slots at the four corners of the PA tube base.
(See Figure 18.) In making this adjustment, refer-
ence should be made to the curve of Figure 8, which
gives the proper setting of these slides for the fre-
quency to be used. As indicated on the curve, meas-
urements are made from the outer edge of the slide
to the outer ends of the guide slots, For example, if
operation is to be on 88 mc, the eight slides should
be positioned at the outer ends of the slots, ie., at
the farthest point from the tube base. Ir will be neces-
sary to remove the PA tube to adjust the rear slides.
After these slides are adjusted in accordance with
Figure 8, the PA tube can be replaced. Adjustment
of the slides for the frequency to be used, in accord-
ance with Figure 8, normally provides complete nen-
tralization, and no further adjustments are necessary.

CAUTION: Ascertainn that the PA tube is
properly seated in its socket, See Figure 16.

Exciter Warm-Up

Adequate warm-up time for the exciter circuits must
be allowed before tuning adjustments can be’made.
To energize the exciter circuits proceed as follows:

1. Switch the FIL OVERLOAD (5104) and
PLATE OVERLOAD (8103) breakers located on
the exciter chassis to the ON position.

2. Apply 117 volts a-c power to the crystal heater
circuits of the exciter. The crystal heater indicator
lights DS8101 and DS102 should light and remain
lighted until the crystal heaters have reached operat-
ing temperature,

3. Switch circuit breakers LINE (281) and FILA-
MENT (2583) to the ON position, and turn the
TRANS ON/OFF switch to the ON position. This
will apply a-c power to the exciter circuits,

Allow approximately ten minutes warm-up time
and then proceed with the exciter tune-up as described
in the Exciter Section of this instruction book,
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Amplifier Tuning

With the exciter runed as previously described, and
PA neutralizing adjustments completed, the screen
voltage should be adjusted and final tuning of the
transmitrer accomplished in accordance with the
following procedure:

1. Place exciter circuit breakers FIL OVERLOAD
(5104) and PLATE OVERLOAD (S103) in their
OFF positions. .

2. Switch the circuit breakers LINE (251), FILA-
MENT (283), PLATE (252) and SCREEN (254)
to their ON positions.

3. Operate the TRANS ON/OFF switch (2510)
to the QN position. Before proceeding with the next
step, allow 30 minutes warm-up time to permit the
8008 high voltage rectifiers to vaporize mercury
deposits.

4. Operate the SCREEN RAISE/LOWER switch
(2512) to the LOWER position and hold this posi-
tion until the motor (2B2) reaches the end of its
travel. This should be the zero screen voltage setting.

5. Turn the MULTI-METER switch (2814) to
the SCREEN 0-500V position.

6. Operate the PLATE ON/OFF switch (259)
to the ON position.

7. Operate the SCREEN RAISE/LOWER switch
to the RAISE position to bring the screen voltage
to approximately 200 volts as read on the MULTI-
METER. At this setting the PLATE CURRENT
meter {2M1) should indicate 0 plate current,

8. Turn the MULTI-METER switch to the
SCREEN 0-1000V position and read the PA saeen
voltage on the MULTI-METER. This should read
approximately 520 volts.

9. Operate the PLATE ON/OFF switch to the
OFF position.

10. Switch the exciter circuit breakers FII. OVER-
LOAD (S104) and PLATE OVERLOAD (5103) to
the ON positions, and allow a few minutes time for
warm-up.

11. Operate the PLATE ON/OFF switch to the
ON position.

12. Turn the MULTI-METER switch to the
GRID 0-50 MA position, and adjust the IPA INPUT
TUNING and INPUT LOADING controls for maxi-
mum grid current reading on the MULTI-METER.

13. Turn the MULTI-METER switch to the
GRID 0-100 MA position, and adjust the IPA OUT-
PUT TUNING and OUTPUT LOADING controls
for maximum grid current. Make a note of this
reading.

14, Set the PA GRID LOADING control so that
the dial reads 30, and readjust IPA OUTPUT LOAD-
ING and OUTPUT TUNING for maximum PA
grid current as read on the MULTI-METER. If this
reading is higher than that obtained in Step 13, de-
crease the GRID LOADING slightly, and again tune
the IPA loading and tuning controls for maxinum
grid current; repeat until maximum grid current is
obtained. If the grid current obtained with the dial
set at 30 was lower than the reading noted in Step
13, repeat the above procedure by increasing the dial
setting rather than decreasing, until maximum grid
current is obtained. (See Figure 6 for 2L8 setting.)

NOTE: IPA Output{PA Inprt Tuning—lnteraction
between the output of the 7034 IPA stage and the
input of the 4CX5000A PA stape results in power
transfer over a wide range of control settings.

The most efficient setting is obtained when the
following conditions prevail:

1. The coaxial cable connecting the two stages is
terminated in its 50 ohm characteristic impedance.

2, No reactive energy circulates berween the two
stages,

3. No hot spots occur along the cable.

4. The circulating current in the 7034 stage is at
a minimum, and the circuit runs cooler.

To check transmitter tuning for proximity to the
proper setting, the following procedure is rec-
ommended:

1. Reduce the 4CX5000A screen voltage to 400
volts, Turn off the transmitter power and remove
the r-f cable f{rom the outpur of the 7034 stage atL
the rear of the box (1]2). Note all readings.

2. Turn ON the transmitter power and tune the
7034 outpur tuning control (1L2) for maximum,
7034 screen current. If the maximum occurs within
one-quarter turn of the controls operating position,
the transmitter is properly tuned,

3, If improper tuning is indicated, leave 1L2 in
its new position, turn OFF the power and reconnect
the r-f cable. Turn OIN the power and retune the
transmitcer for power output by readjusting the
7034 loading and the 4CX5000A input joading and
wning,.

4, Check the new tuning by repeating the above
steps,

An alternate method of adjusting the circuit is w
tune the 7034 stage into an r-f load, then tune the
4CX5000A input for maximum drive without re-
wning the 7034 stage.

If a directional coupler is available, a quicker and
more accurate check can be made, This 15 done by
placing the coupler jn the line so that ir indicates
reflected power. The reflected power cap then be
adjusted to minimum under operating conditions.

dbsiainnna,
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15. Turn the reflectometer control to POWER
position, and adjust the PA, PLATE TUNING and
OUTPUT LOADING controls for maximum power
output reading on the reflectometer. In adjusting
these controls, operate them individually for maxi-
mum readings. As maximum reading is being reached,
take each control past the maximum reading to where
the reading drops about 5%,. This will compensate
for interaction of controls. Iinally, controls should
be peaked for maximum.

16. Raise screen voltage on PA to 700 volts. Touch
up PA and IPA controls (in the reverse order from
the initial tuning procedure) for maximum grid drive
on both stages and maximum power output,

17. Now, adjust PA screen voltage for the rated
10 kw output. Refer to the PA Efficiency Curve,
Figure 9.

NOTE: It is imperative that the power amplifier
is operated under optimum matching conditions.
To assure this condition turn PA LOADING ocne-
half turn to left, repeak PA TUNING and read
power output. Turn PA LOADING anocther one-
half turn, repeak PA TUNING, read power and
compare with previous reading. Repeat above steps
and note whether power output increases or de-
creases, If it increases, keep going until a point is
reached beyond which power is decreasing again.

Should power decrease, however, reverse pro-

cedure and make one-half turns of PA LOADING
to the right.

During these adjustments the PA screen voliage
should not be changed. Whenever the screen voltage
is changed more than about % 10%, PA LOADING
and PA TUNING should again be optimized,

Paower output of the transmiiter is proportional
to the screen voltage, but at a ceriain point, the
outpur power will not increase [urther in spite
of further increase in screen voltage. (See Figure
10.) Care should be taken nor to operate beyond
this point since PA efficiency will decrease rapidly
if screen voltage is raised further. With sufficient
drive, the tapering-off should occur at an output in
excess of 10 kw at screen volitages of 800 V or
more. However, insufficient drive may cause this
poinr to shift to power levels less than 10 kw and
lower screen voltages.

With the transmitter tuned and adjusted for
10 kw output, and the reflectometer switch (2513)
in the POWER position, the reflectometer (2M3)
should be adjusted to read 1009,. This is obtained
by adjustment of the potentiometer 2R14. 2R14 is
the left-hand one of two potentiometers located on a
panel below the overload relays. The right-hand
potentiometer is 2R15 which is used for adjustment
of the remote meter with 2813 in the REMOTE
position.
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TABLE III. TYPICAL "MULTI-METER™ READINGS

Position of Read
“MULTI-METER” Switch gacing
OFF ... i 0
7034
GRID 0-50MA .............. 9.5 ma (approx.)
CATHODE 0-500MA ........ 220 ma (approx.)
SCREEN 0-50MA ............ 7 ma (approx.)
SCREEN 0500V ............ 250 to 300 vdc
4CX5000A
GRID 0-100MA ............. 40 to 50 ma
SCREEN 0-500MA ........... 50 to 140 ma
SCREEN 0-1000V ............ 700 to 800 wvdc

To read transmission line VSWR on the reflecto-
meter, proceed as follows:

1. Turn reflectometer switch, (2813) to VSWR CAL
position, and adjust the reflectometer control (2R13)
until the reflectometer reads 100%.

2. Switch reflectometer switch o VSWR position,
and read directly on VSWR scale of reflectometer.

After the necessary adjustments have been made
for the correct reading of the reflectometer, operate
the PLATE ON/OFF control to the OFF position.

At this point the PA circuit can be checked for
proper neutralization in the following manner:

1. Remove resistor 2R9 plate resistor from its
mounting clips, and disconnect the 4CX5000A screen
lead from feed through capacitor 2C11. See Figure
13 for the location of these components.

2. With a dummy load connected to the trans-
mitter output, operate the PLATE ON/OFF switch
to the ON position, Measure the power output of
the transmitter with the SCREEN RAISE/LOWER
switch adjusted to provide 300 volts on the screen
of the 7034 driver tube. If the power output is
greater than three warts, further adjustments of the
neutralizing slides at the front of the PA tube will be
required until the power output is not more than two
or three watts.

WARNING

MAKE CERTAIN THAT THE PLATE
CIRCUIT BREAKER (252) IS IN THE
OFF POSITION BEFORE MAKING ANY
ADJUSTMENTS INSIDE THE TRANS-
MITTER.

3. Disconnect the dummy load and connect the
transmission line to the outpur of the transmitter.
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OPERATION

In normal transmitter operation, the circuit breakers
LINE (251), FILAMENT (2583), SCREEN (254)
and PLATE (252) should be left in the OIN position
and the crystal heaters left running continuously,
unless the transmitter is to be shut down for extended
periods of time. This way, it is possible to start and
stop the transmitter by operating only the filament
and plate circuit switches TRANS ON/OFF (2510)
and PLATE ON/OFF (289), respectively.

To interrupt transmission for a short interval, the
PLATE ON/OFF switch should be depressed to its
OFF position. This will remove plate voltage from
the transmitter circuits but the filament power will
remain on the tubes. The transmitter can then be
returned to immediate operation when the PLATE
ON/OFF switch is again closed.

NOTE: One button conuol of the transmitrer may
be achieved by leaving the PLATE ON/OFF switch
in the ON position and operating the filament
ON/OFF switch. Operated in this manner the trans-
mitter will auromatically go through the neccessary
starting steps including time delay relay operation.

Normally, the time delay relay provides sufficient
warm-up time (approximately 45 seconds) after
which plate voltage can be applied. The crystal heater
units, from a cold start, require several minutes warm-
up time before the transmitter is operated.

If the exciter is off-frequency for any reason, the
off-frequency interlock prevents application of plate
voltage, by opening the circuit to the plate con-
tactor (2K9),

Performance of the FM exciter can be checked by
observing the patterns on the built-in oscilloscope
while the transmitter is on the air, For typical oscil-
loscope patterns refer to Figure 7 in the Exciter
Section of this book. These oscilloscope patterns may
be observed during regular operation without affect-
ing performance of the transmitter.

Overlood Reseting

If an overload occurs, plate power will be removed
from the transmitter. After the cause of the overload
has been corrected, operate the OVERLOAD RESET
switch (2511) on the front panel to place the trans-
mitter back on the air.

MAINTENANCE

With ordinary care a minimum of service will be
required to keep the BTF-10D in operation. However,
a regular schedule of inspection and service as out-
lined in the Maintenance Schedule will help to avoid
interruptions to broadcasts, greatly extend the life of

components and contribute in large measure to overall
peak efficiency in operation,

WARNING

ALWAYS OPEN THE LINE CIRCUIT
BREAKER, AND DISCHARGE CIR-
CUITS WITH A GROUNDING STICK
BEFORE TOUCHING ANY COMPO-
NENT INSIDE THE TRANSMITTER,

Emergency Operation

Tube or component failure can be located in some
cases by switching the MULTI-METER switch {(2514)
on the front panel and the METER switch {5102)
in the exciter to each of their positions until an ab-
normal reading is found, identiFying the difficulty.

Failure of automatic frequency control due to a
tube or other component will be evidenced hy opera-
tion of the relay K101 in the exciter off-frequency
control circuit which will open the plate contactor
circuit of the transmitter, removing plate voltage. If
the master oscillator is functioning, the output carrier
frequency can be controlled manually as follows until
such time as repairs can be made:

1. Remove the 2D21 OFF-FREQUENCY control
tube (V116).

2. Turn the AFC-OFF switch (5101) to the OFF
position.

3. Slowly rotate the top adjustment screw of T103
in first one direction and then the other to bring the
output frequency to its assigned value as indicated by
the station frequency moanitor,

Stability of the master oscillator without afc is
such that it maintains frequency to =1 kc (at the
final frequency) for short periods of time. Possible
drift can be corrected by adjustment of the top screw
of T103.

NOTE: The voltage of the filament d-c power sup-
ply in the exciter will vary with load. Therefore,
care shouid be taken nor to remove more than two
of the tubes having d-c on the Alament, Otherwise,
damage to the remzining d-c heated tubes or to
€202 in the exciter unit may result.

Emergency 4CX5000A Plate Lead

If necessary, the teflon plate lead for the 4CX5000A
PA tube can be replaced by a length of RG-58/U
coax cable with the outer cover and braid shielding
removed,

Troubleshooting Hints

NO PA DRIVE — Check the coax cable and con-
nections between the IPA and PA (1J2-1P2 aad
2P1-2J1) for continuity and for hot spots, The cable
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should be near ambient temperature. Examine capaci-
tors 2C4, 2C15 and 2C33 for hairline cracks. If cracks
are found, the capacitor is defective and should
be replaced.

Cleaning

Ceramic insulators and bushings should be kept
clean at all times. Insulators subject to stress in high-
voltage d-c fields may rupture if sufficient dust ac-
cumulates to cause a corona discharge. Clean insula-
tors by using a soft clean cloth and Chlorothene.®

Circuit Breakers and Relays

Periodic inspection of circuit breakers and relays
should be made, and at such time, contacts should be
cleaned and adjusted if necessary. Relay contacts
should be cleaned with Chlorothene applied with a
soft brush, after which they should be burnished with
a tool such as the RCA Stock No. 22963, Contact
Cleaning Tool. Finally, contacts should be wiped with
a clean piece of bond paper.

Tubes

All tubes should be checked periodically. Tube
failure can be anticipated by keeping a log of tube
life, and replacing tubes as indicated by the log or
when reduced output is apparent.

Silicon Rectifiers

The condition of the silicon rectifiers may be
checked by measuring the resistance of each cell of
the high voltage rectifiers with an ohmmeter. The
forward resistance of each cell should measure approxi-
imately 25 ohms while the reverse resistance should
measure 20,000 ohms =+59). Unless the reverse re-
sistance reading of a cell is abnormally low, the
22,000 ohm resistor shunting each one need not be
disconnected, The condition of an entire cell bank
may be checked simply by measuring the resistance of
one cell as directed above, then multiplying this value
by the number of cells in the bank. Measure the re-
sistance across the bank; if the measured total differs
appreciably from the computed figure, one or more
defective cells are indicated. To determine which cell
(or cellsy is defective, follow the above procedure for
checking individual cells.

* Because of the roxic effects of carbon tetrachloride, the use
of Chlorothene is recommended. Chiorothene is 2 Dow
Chemical Co. Product, and is available through that com-
pany’s cutlets.
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Recommended Maintfenance Schedule
Daily
1. Check and compare all meter readings at start-

up. Adjust filament voltages if necessary. Correct any
conditions revealed by abnormal readings.

2. Check filament voltages every hour for ip-
creased tube life,

3. Make general visual inspection after shut-down.

4. If overloads have occurred, examine at shut-
down, components involved. Repair or replace as
necessary.

Weekly

1. Clean internal parts of transmitter. Use clean
soft cloth on insulators. Use vacuum cleaner or hand
blower for removing dust and dirt.

2. Test all door interlocks and grounding switches.

3. Check PA and output r-f circuits for evidence
of heating at connector ot junction points.

4, Make overall check of distortion and noise level,

Monthly
1. Check spare crystal in operating crystal socket.

2. Check condition of relay contacts. Service if
necessary.

3. Check tube socket voltages in exciter. Compare
with previous readings.

4. Inspect air filter. Clean if necessary, using
vacuum cleaner or brush.

Quarterly
Lubricate tuning drive mechanism gears and

bearings. Use petrolatum, Lubriplate No. 110, or
equivalent,

Semi-Annually

1. Inspect relay contacts and replace where re-
quired.

2. Test spare tubes.

3. Tighten all connections in transmitter.
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SLIDE SETTING
(INCHES BETWEEN OUTER END OF SLOT AND OUTER EDGE OF SLIDE)
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LIST OF PARTS

T-25

Symbol No. Stock No. | Drawing No. Description
250 WATT R.F. UNIT, MI-3Ub02-A
CAPACIFORS:
1C1 217634 8971908-1 variable, 4.5-102 ppuf
1C2 215859 8821367-1 HY ceramic, 25 puf 5%, 7500 v
1C3 217636 8825449-2 ceramic, feed-thru, 470 puf +20%, 500 v
1C4 ) 95707 984002-361 silver mica, 1000 ppf +10%, 500 ¥
1C5 217636 8825449-2 ceramic, feed-thru, 470 puf £20%, 500 v
1Ca 93707 984002-361 silver mica, 1000 ppf £10%, 500 v
1C7 217636 B8825449-2 ceramic, feed-thru, 470 ppf £20%, 500 v
1c8 95707 984002-361 |silver mica, 1000 puf £10%, 500 v
1C9 Capacitor: (part of 1XV1)
1€10 95707 984002-361 |silver mica, 1000 puf £10%, 500 v
1C11 217636 B825449-2 eeramic, feed-thru, 470 pupf +20%, 500 v
1C12 221716 B8889785-2 ceramic, feed-thru, 1000 puf £20%, 3000 v
1C13 217634 8971908-1 variahle, 4.5-102 ppf
1C14 211186 479072-1 ceramic, 1000 puf -20 +40%, 2500 v
1C15 to 1C18 | 217636 | 8825449-2 ceramic, feed-thru, 470 puf £20%, 500 v
-1J1,1J2 92180 433647-1 Beceptacle: female
1L1 217633 B956317-2 Coil: 3 turns 3/16 0.C. tubing, silver plated
1L2 217632 8956317-1 Coil: 4 turns, 3/16 0.D, tubing, silver plated
1L3 222952 8985525-501 Choke: BR.F.
1P104 32661 B78243-1 Connector: female
1P105 55808 T27969-8 Connector: female
1Rl 99126-69 Resistor: fixed, comp., 3900 ohms, 15%, 2 w
1R2 217635 BBT1557-63 Resistor: fixed, wire wound, 40 ohms, t1%, 2 w
1R3 96728 8857185-8 Resistor: fixed, wire wound, 200 ohms, 5%, 25 w
104 217615 8871557-64 Resistor: fixed, wire wound, 4 ohms, #1%, 2 w
1R5 210366 99033-38 Hesistor: fixed, wire wound, 5000 ohms, *10%, 95 w
1Ré 207818 99033-36 Resistor: fixed, wire wound, 3150 ohms, *10%, 95 w
1R7 217635 8871557-63 Resistor: fixed, wire wound, 40 ohms, 1%, 2 w
1R8 99126-51 Resistor: fixed, comp., 120 ohms, +10%, 2 w
131,154 54920 8881052-1 Switch: interleock
152 217631 8953364-502 Switch: grounding
153 95677 8822758-2 Switch: airflow
221810 Switch - only 250 v A.C,
135 216022 8953364-501 Switch: grounding
1T1 215512 8412123-1 Transformer: fil.,single phase 208/240 v,50/60 cy.
1XV1 215844 464586-2 Socket: air system
}L]\.{Lﬁ‘ 99933 464586-3 Chimney only
T f . Hiscellaneous:
. 235‘2’9 757412-506 Cable Assembly
96579 146978-502 Connector - male coaxial
212885 8905991-1 Connector - male coaxial
211104 477946-502 Contact Assembly: front panel, horizental mounted
215855 8413444-502 | Contact Assembly: {front panel, vertical mounted
217665 8822780-31 Hose: flexible, rubber 47Tk" lg. x 1%" I.D.
94641 8914329-1 Receptacle: female, turnlock fastener
219131 8510265-1 Serew: lead, teflon (for 1Ll and 1LZ)
223100 8518085-501 Support Assembly
10 KW AMPLIFIER, MI-34b55L
2B1 8616009-1 Blower - (MI-34556) .
221586 8616009-2 Motor ~ 3/4 IL,P. 3450 RPM 230 V 50/60 cycles
221587 8616009-5 Belt - drive
221588 B616009-4 Pnlley - 5/8" dia. bore
221589 8616009-5 Pulley - 3/4" dia. bore
2215%0 8616009-7 Mounting - Shock (See plate, stock mo. 222330,
below)
222330 8689877-2 Plate - {order with 221590 shock mounts for
early BTF-10C Transmitters only}
2B2 215552 480051-1 Motor: 115 v, 60 cyecle
CAPACITORS:
2C1 55018 863691-2 motor circuit, 1.2 pf, 220 ¥
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T-26
Symbal No. Stock No. Drawing No. Description
202 214696 8821367-4 hi-veltage, 100 ppf 5%, 5000 v ceramic
203 217634 | 89719081 variable, 4.5-102 puf
204 [boe | 211186 | 479072-1 ceramic, 1000 ppf +40 -20%, 2500 v
2C5 221716 8889785-2 grid feed-thru, 1000 uuf £20%, 2000 v
208, 2C7 54643 8881825-1 fil., feed-thru, .01 pf £20%, 250 v
2C8 .| 810004-4) 36091-523 amp. meter by-pass 0.01 pf £20%
209 f4 #£ 1 217651 8973315-501 |plate, by-pass
zgif 217658 8436554501 contact assembly
2C10 /o | 217653 8971927-2 ceramic, 50 ppf, 15,000 v
2C11 221716 8889785-2 grid feed-thru, 1000 puf £20%, 2000 v
2C12 mica, 0.005 thk. test voltage 2000 v
—f& 217645 8971914-1 mica only
2013, 2C14 810004-4| 36091-523 by-pass 0.01 jf +20%
9C15 211186 | 479072-1 ceramic, 1000 upf +40 -20%, 2500 v
2C16 810004-4] 36091-523 amp. meter hy-pass 0.01 uf *20%
2C17,2C18,2c19 | 209037 | 990193-108  |paper, 8 wf £10%, 3000 v
2C20 810004-4] 36091-523 amp. meter hy-pass 0,01 puf x20%
2C21 220328 990194-51 3 pf £10%, 7500 v (paper)
2C22 Not Used
2C23,2C24 52758 990193-46 paper, 4 uf £10%, 500 v
2025 217653 8971927-2 ceramic, 50 ppf, 15,000 v
2C26 4 Fil., by-pass
1!'1}_ 217647 B7(08499-501 plate assembly
17 ] 217643 8671960-1 mica only
2027 Fil., by-pass
217647 BT08499-501 plate assembly
17" ] 217644 8971960-2 mica only
2028 vo 2C30 211186 479072-1 ceramic, 1000 ppf +40 -20%, 2500 v
2C31 97151 8889035-2 ceramic, 390 ppf 10%, B00Q v
2C32,2C33 211186 A79072-1 ceramic, 1000 ppf +40 -20%, 2500 v
2C34 218954 8976374-1 paper, .001 pf, 10,000 v
2C35 219175 450184-4 paper, 10 pf, 400 v
2€36 950167-19 ceramic, 10,000 puf +100 -0%, 500 v
2CR1, 2CR2. 217866 B462374-1 Rectifier: single phase, center tap
2CR3, 2CR4 Net Used
2CR5, 2CR6 67876 Part of 2Z1 (1N21B)
2CR7 220285 B8722935-502 Rectifier: low voltage (complete with diodes)
2CR8 to 2CR11 | ,22807&| 8720774-501 |Bectifier: _assembly
14'30 ,ﬁﬂﬂ——‘"““ 218347 B438545-1 Rectifier: silicon (10 req’d. per assem, )
-r’*JJ(jgﬂ,_ﬂ,af“"_—‘““r-21B346 8438545-2 Rectifier: silicon (10 req'd. per assem.)
" 2CRl2 va 2CRL7 B8720774-502 |HRectifier Assem,
ﬁl}g 218347 | 8438545-1 Hectilier: silicon
218346 8438545-2 Hectifier: silicon
2DS1 459610-10 Light: indicator overload
99767 459610-33 Jewel - yellow
16154 459610-36 Lamp
16155 459610-40 Besistor
99763 459610-46 Socket
2052 . 459610-8 Light - indicater plate on
99765 459610-31 Jewel - red
16154 459610-36 Lamp
16155 459610-40 Resistor
99763 459610-46 Socket
2DS3 459610-12 Light - Indicator imterlock
99768 459610-35 Jewel - Blue
16154 459610-36 Lamp
16155 459610-40 Resistor
99763 459610-46 Socket
2D34 459610-9 Light - Indicacor filament
99766 459610-32 Jewel - Green
16154 459610-36 Lamp
16155 459610-40 Resistor
99763 459610-46 Socket
2J1 92180 433647-1 Receptacle: female connector
2K1 210404 754291-1 Relay - H.V. overload
2K2, 2K3 Not Used
2K4 215614 8411073-5 Relay - 45 sec. time delay filament
2K5 210404 754291-1 llelay - screen supply overload
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T-27

Symbol No. Stock No. Drawing No. Description
2K6 210404 754291-1 Relay: 7034 overload
2KT7 217619 458561-8 Relay: 2 sec. time delay overload
2K8 216987 486126-2 Relay: notching
2K9 216989 482711-6 Connector: plate
2K10 216991 480003-4 Relay: plate latching
2K11 216988 8412197-1 Contactor - filament
2K12 217606 627511-49 Contactor - Control
2K13 216934 8412197-2 Contactor - Blower
2K14 216991 480003-4 Relay - filament latching
2K15 210404 754291-1 Relay - 4CX5000A overload
216 217572 627511-35 Relay - Bias interlock
211 Not Used
2L2 Choke:- plate
2L3 95316 900431-4 Choke:- plate filter
2L4, 215 93658 949251-1 Reactor - 10 henrys
2L6 to 2L9 Part of plate tuning, plate loading, grid tuning
assemblies and grid tuning inductor respectively
2L10 8976344-501 |Coil: bus wire 3% turns 1.067 0.D. 128% dia.
2L11 221173 8449712-1 Reactor - filter
2M1 217732 482744-10 Meter - plate 0-3 amps
2M2 220321 482744-32 Meter - plate 0-10 KV
2M3 217528 8436526-1 Meter - reflecto meter
2M4 217359 8959099-1 Meter - multiplier
2M5 216023 459672-129 Meter - line
2M6 217527 8971909-1 Meter - hour
RESITSTORS:
Fixed, Composition - Unless Otherwise Specified
2R1 220324 993007-9 0.25 ohm, £10%, 5 w
2R2 Not Used
2R3 217609 867971-327 wirewound, 3.6 ohm, Z10%, 1 w
2R4, 2R5 217652 8917168-2 150 ohm, 5%, 70 w
2R6 54624 99031-31 1000 ohm, #5%, 55 w
2RT 217616 8B871557-65 wire wound, 20 ohm, £1%, 2 w
2R8 to 2RI10 204309 8888772-22 wire wound, 20 ohm, Z10%, 200 w
2R11 220319 8702674-512 |Hesistor assembly
52819 8702674-3 resistors only 500,000 ohm £1%, % w
21312 90496-§2 47,000 ohm, *5%, 1 w
21313 205064 433196-6 variable, 10,000 ohm, *10%, 2 w
2R14 217618 433196-14 variable, 10,000 ohm, *10%, 2 w
2R15 215733 433196-51 variahle, 1000 ohm, 210%, 2 w
2R16 217615 8871557-64 wire wound, 4 ohm, 110%, 2 w
2HLT 52819 B702674-3 0.5 megohm, #1%, % w
2R18 Not Used
2119 52519 3702674-3 0.5 megohm, *10%, % w
2R20 217617 8871557-66 wire wound, 2000 ohm, %1%, 2 w
21321 216026 99037-47 wire wound, 40,000 ohm, +10%, 200 w
2R22 220326 99037-36 wire wound, 3100 ohm, %10%, 200 w
2123 45983 99037-33 wire wound, 1600 ohm, £10%, 200 w
21424 220325 99037-32 wire wound, 1200 ohm, *10%, 200 w
2R25 217612 99029.55 wire wound, .5 chm, *10%, 45 w
2R26 to 2129 Not Used
2R30 52819 8702674-3 .5 meg, *10%, % w
2R31, 2R32 90496-82 47,000 ohm, 15%, 1 w
2R3 61011 867971-329 wire wound, 4.3 ohm, *10%, 1 w
2R34 220327 B8871557-56 940 ohm, *1%, 1 w
2R35 211616 993007-100 9000 ohm, 5%, wire wound, 5 w
2R36 48568 993008-81 1000 ohm, £5%, wire wound, 10 w
2R37 220286 99029-36 3100 ohm, £5%, 45 w
2R38 217608 993007-18 wire wound, 0.71 ohms, 10%, 5 w
2R39 217614 BB71557-53 wire wound, 1250 ohms, #1%, 1 w
2140 90496-50 100 ohms, *10%, 1 w
281 220323 8434081-3 Breaker - 100 A
252 220322 8434081-2 Breaker - 70 A
283 217622 482740-5 Breaker - 15 A, 2 pole, 240 v, 50/60 cycle
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T-28
Symbol No. Stock No. Drawing No., Description
254 215946 482740-1 Breaker - 5 A, 2 pale, 240 v, 50/60 cycle
285 211742 8836936-11 Thermoswitch - overload {(less heaters)
217664 heater only (style - 1532948)
2586 to 258 54920 8881052-1 Switch:- interlack, 2 pole, 110 v, ac, 15 amps
25% to 2812 211065 738998-5 Switch - key lever, power type, 1" F contact, 2 way
2513 217607 426010-10 Switch - 1 sec., 5 pos. reflecto mecer
2814 217625 480092-3 Switch - rotary, 5 sec., 8§ pos. multiplier meter
2515 217621 4610205-8 Switch - rotary, 2 see., 4 pos.
2516 to 2518 216022 8953364-501 Switch - Assembly H.V. grounding
221848 01953366-501 Spring assem.
220313 8953372-1 Contact
210281 426767-9 Insulater
2319 8822758-1 Switch: air flow, interlock
221810 Switch
221811 Vane ~ #1800
271 221266 8448402-1 Transformer - plate
2T2 215944 8415073-4 Transformer - control
2T3 212937 992085-1 Transformer - B.B.
2T4 96148 457084-1 Transformer - powerstat
2T5 215553 482736-1 Transformer - screen
2T6 96148 457084-1 Transformer - powerstat screen
277 217021 B411065-2 Transformer - 4CX5000A filament
2T8 to 2T13 Not Used
2T14 217550 8436506-1 Transformer - bias
2XV1 217037 644382-1 Socket - 4CX5000A consisting of:
220957 644382-3 Contact - screen grid
220958 644382-4 Contact - centrol grid
220959 644382-5 Contact - outer filament
220960 644382.6 Contact - inner filament
271 220320 8434079-3 Coupler - Directional
Miscellaneous!
214657 885655-10 Bearing
214658 188183-12 llearing
42736 89045-4 tlip - fer ,812" dia. ferrule
52717 7862770-1 Clip - for 1-1/8" dia. lerrule
211161 8904324-1 Contact
217650 8971916-503 Contact Assembly - 208
217646 8971915-501 | Contact Assembly - screen econt cts, 4CX5000A
217649 B971916-502 Screen lontact - 4CX5000A - 2L6/2L7
57339 880947-1 Coupling - insulated
215847 477962-1 brive - right angle
85160 888488-3 Filter
97459 426763-3 Insulater - .425" lg. x 3/4" dia. steatite bushing
217657 426771-12 Insulator - 1" lg. x 3/8" sq. post
208116 426765-12 Insulator - 1¥ lg. x 3/8% dia. steatite, cylindrical
97457 426767-3 Insulator - 1" lg. x 3/4" dia. steatite, cylindircal
210281 426767-9 Insulator - 1-1/2" lg. x 3/4" dia, steatite
cylindrical
2009711 426773-9 Insulator - 1-1/2" lg. x 3/4" sq., steatite square
post
209929 426773-12 lnsulator: 2% lg. x 3/4" sq. steatite, square post
51781-A | 426762-6 Insulator - 1-1/2" lg. x 17 x 1/2” steatite,conical
208116 426767-12 Insulator - 27 lg. x 3/4" dia. steatite eylindrical
208005 426775-12 Insnlator - 2" lg. x 1" sq. steatite square post
39043 426762-9 Insulator - 2% lg, x 1-1/8" x 5/B" steatite conical
215877 737820-505 Knob - for 2RK13,2513, 2514
17269 737820-501 Knob - for 2515
58057 737820-506 Knob - far 2T4
206706 8879208-2 Pad
94641 8914329-1 fleceptacle - Fastener
217655 8944292-8 Screw - lead
217654 8944292-7 Screw - lead
98480 88B6047-3 Washer - retaining
99376 449642-28 Fastener only
223103 8814044-2 Wire: teflen, silver coated 7/20 .285 0.D. (3" lg.)

INSTALLATION MATERIAL, M1-34563

2CR12 to 2CRI7 | | 8720774-502 JRectifier Assembly
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T-29

Symbol No. Stock No. Drawing No. Description

218347 8438545-1 Rectifier: silicon {3 req’d. per assem.}

218346 8438545-2 Rectifier: silicon {3 req’d. per assem.)

57077 887449-501 |Arm - assembly, crank

t221127 §820789-4 Boot

55913 8824489-8 Clamp - hose

211286 8918002-501 | Crank -~ assembly tuning

53592 877065-1 Knob -(for crank assembly)

223103 Cable - teflon (high voltage lead)
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Figure T-11. BTF-10D FM Transmitter, Front Yiew, Doors Closed
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Fiqure T-12. BTF-10D FM Transmijtter, Front View, Doors Open
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2R25 ZR22 2Rz24 2R23 2RI0O 2RO Z2R8B 2517 257

"1E"TERMS, 256 2516  "2E"TERMS. 2L3

2Rz21 2RI
I

92200/ 109007

Figure T-13. BTF-10D Transmitter, Rear View, Door and
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Figure T-14. BTF-10D Power Amplifier Cubicle, Rear View
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Figure T-16. BTF:10D Power Amplifier, Open Door View

www americanradiohistorv com


www.americanradiohistory.com

T-35

2.7

— 2V
{4CX5C00A)

2C10
-

NEUT.
AD.

§2755

2¢2 2C3 2L9
MOUNTING MCUNTING
SCREW SCREWS

Figure T-17. BTF-10D Power Amplifier, Door Open, Panel Removed
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Figure T-18. PA Tube Socket, Top View

Figure T-19. PA Tube Socket, Botfom View

www americanradiohistorv com



www.americanradiohistory.com

T-37

MI-27967 FM HARMONIC FILTER

A

INPUT OR
outur  [+8 V44

fra—

INFUT
. j o OR
l OUTPUT

*3 1/8 dia.
17 1/2 . le— 3 1/8 dia.

1

Mechanical Specifications

Mounting: Horizontal position recemmended. Recommended location near
transmitter output.

Ambient Temperature: 45°C max.
Weight 64 lbs.

Frequency 4 Designation

88 to 98 MC 140.29 MI-27967-1
98 to 108 MC 129.38 MI-27967-2

Electrical Specifications

Frequency:- B8 to 10§ MC

tlax. Power- 10 KW (7500 ft. max. altitude)

Input & Qutput: 50 ohms, 3-1/8 coaxial line MT-27812
VSWH: 1.10 or hetter

Attenuation: 30 db through seventh harmonic

Effenciency at
Assignea Freguency: 88%

Accessorles
Reducer 3-1/8 to 1-5/8 coaxial line - MI-191L3-C-7
Coupling, straight 3-1/8 coaxial lime - MI-2791%2-4
Insert - MI-18313-10
B-8438590

Figure T-20. Harmonic Filter, Technical Summary

\ | CONSTANT—-K LOW-PASS SECTIONS

CONSTANT—K HALF-T SECTION
/M=DERIVED HALF=T SECTION | \

SO(DHMS‘
B9BIZIS-0

Figure T-21. Harmonic Filter, Schematic Diagram
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3645391

TEegE D ""
ol
WIRE TABLE WIRE
e .
[fEse” | DESCRIPTION DE30%%0 | MEEES
2575592
1002 |WiRE ALK 300y Argaws| 69
Forossz
317044 |wire  ov. we| 70
20/0853- %1 77
____ — -— Le! lwire _wewr 15Ky pcrreans) _
SUBCARRIER  GENERATOR it
1+ 34500
/25y 2300

FORWARD “DOWN FOSITION,

Figure T-22. Interconnection Diagram, BTF-10D (364539)
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Figure T-23. Cable Assembly and Connections (8616018)
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ML-24555 — *
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TRANSFORMER

NAMEPLATE
MI1-23180-\

LOCATION OPTIONAL

SEE MTG. DETAIL OF—/

2CR12 THRU 2CRIT

WMiN. AISLE CLEARANCE RECOMMENDED
24 (REQ'D. FOR REMDVlNu REAR FANELS)
] (BNS FCR AIR INTAKE)

!r_

ELUG BUTTON
MI-3455818)

2°DIA. WIRE OPENING

—MONITOR ASSEM.
MI-34553-14

Y2 CLAMP
MI1-34553-5

FLOOR LEVEL

T-43, 44

COPPER GND.STRAP CONNECTS TO BLDG.
FRAMEWORK OR EXTERNAL STATION GND.

G

SHEET METAL: STEEL COVER

COUPLING £ LBOW TYPICAL WIRE DUCT
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Figure T-24, Cabinet Installation Diagram (86156031)
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By
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KEEP SOLDER BELOW RIM OF CRYSTAL
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o.71
Mi-34553~ ITEM 20 [ ?é’ﬁ?é“ 4 \-g
MI-34553 - ITEM [0 ~—_|
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N
s
o
/ “’% €AP NUT RESISTOR L comector Booy
RUBBER GASKET METAL WASHER

|

(RETTERMS ASSEMBLE COMPONENTS AS SHOWN

AND DRESS WIRE BRAID BACK OYER

METAL WASHER.

EXCESS RESISTOR LE4D 7O BE CUT
OFF AT ARSSY TO CONNECTOR BodY.,

WIRE #2683 (FRoM SiG1) - .
{ :W(RE 278 (FRDM E58) [

3 1)
B
- _Gﬂue\l
Vs - -

WIRE 37 (FRoM X13-Tt) o M- 34553 -ITEM 28 )
WIRE %38 (FROM KI3TE) == (COPPER STRAP TO STAT/ON GND.)
M{-34553-TEM 23
~M1-348553-17Em 28
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A

o M1-34553-1TEM 23 & 26(8)

M- 34553 / ﬁg’—?—ﬁh =

ITEM 24 £ 26(A)

FRONT VIEW

T/ (EXTERKAL TO TRANSMITTER)

Figure T-25. Installation Wiring (8616072)


www.americanradiohistory.com
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T SHELF LEVEL A

]

REAR VIEW

LOWER PORTION OF RA, UNIT
WITH SI1DES FOLDED 0oUT

SET TRANSFORMER TAPS
ACCORDING TO LINE

VOLTAGE. x

L E;DMS'

|

T-47, 48

208/ 240 VOLT
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L T (M1-34555)
(EXTERNAL TO TRANSMITTER)

- j‘} 50/60 ~ 38
INPUT

—
| j34557, JTEM-3

(CoPPER STRAP TO STAT/ON GND.)

T

N Mi-34557

JTEMS-1 & 4(8)

Figure T-26. Installation/Wiring,
Plate Transformer (8729601)
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INSTRUCTIONS

E-1

BTE-10B
Direct FM Multiplex Exciter

ES-27278

LIST OF EQUIPMENT

BTE-10B FM Exciter (ES-27278)
Quantity Description Reference
1 FM Exciter UIt . ..ottt it taa e eae ettt enie e iinaanens M1-34501
1 Crystal Unit (Spare to be ordered separately) ..........covviiiannnnas MI-34509%
1 Set of Operating Tubes . ...ttt ettt asannnaas MI-34510
Set of FCC Sparc Tubes (Not supplied—to be ordered separately).......
2 Instruction Books ... ... .. ... e IB-30262-1

% See table of crystals and frequencies,

RECOMMENDED SPARE PARTS

Description Symbol Quantity Stock No,
Capacitor, ceramic, .01 pf Cl1o6, C113, C114, C115, C122, C124, Ci126, Cl30,
C132, C135, C138, C140, C145, C152, C153, C157,
C169, C172, Cis8o, C184, C209, C211, C212 5 73960
Capacitor, feed thru —.001 pf Cio7, C120, C127, C129, Ci31, C134, Ci4d3, Ci4d4,
C146, C147, C150, C166 5 99177
Capacitor, ceramic, 5 puf C133, C155, C156 5% 77688
Capacitor, ceramic, 2,200 pgf C148 ’ 1 77953
Capacitor, cetamic, 10 paf C214, C171, Ci77, C183, C207, C208, C109, C110,
Ci49, C160, Ci64 5% 77865
Crystal diode, 1IN34A CR101, CR102, CR104 2 59395
Lamp, neon DS101, DS102 5% 101857
Fuse, 0.5 amp F101, Fi02 2 212327
Mount, shock mount 1 57692

* 5—minimum quantity shipped.
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Figure E-1. BTE-10B FM Multiplex Exciter
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TECHNICAL SUMMARY

E-3

ELECTRICAL CHARACTERISTICS

MECHANICAL SPECIFICATIONS

'Level measured at input (JI01) using 400 cps tone,
*Audio frequency response referred to 75 ps pre-emphasis

"Distortion includes all harmonics up o 30 kefs and is
measured following a standard 75 gs de-emphasis network,
‘Subcarrier modnlation percentage can be brought to 50%
if required. (See Subcarrier Modulation in rtext.)

240/208 or 117 V, single phase 50/60 cps

117 volts, S0-60 cps, 10 watts cach

Tvperof Emission ... .o e I3
Frequeney Ranpe .. ... . o i et 88-108 mc/s
Power QUIPUL . ... e e e 1) wates
Qutput Impedance .. ... .. . e . 5 ohms
Frequency Deviation for 100% mod. ................ e 75 kefs
Modulation Capability ... ................ e e 100 ke/s min.
Carrier Frequency Stability ... ... . . 21000 cps max.
Audio loput Impedance ... ... .. ... .t 600/ 150 ohms
Audio Inpur Level (100% mod) ... . oo . +16 =2 dbm’
Audio Frequency Response (30-15000 ¢PS) ... cvve i irnenaninn +1 db max.®
Harmonic Discortion (30-135000 €PS) .. vt n i iinns 0.5% max."
FM Noise Level (referred 1o 1009 FM mod)) ... . ... it —65 db max.
AM Noise Level (referred to carrier volage) ........... ... . ...co... —50 db max.
Sub-carrier Input Level (30% mod, of carrier) ... .. ............... 5v max.’'
Sub-carrier Input Impedance ........ .. ... ... .. i 10,000 ohms
Sub-carrier Ceneer Frequency Range ........ PN 30 1o 67 ke/s
Main-wo-Sub-channel Crosstalk ... ... . ... . e =55 db'
Sub-to-Main-channel Crosstalk . ....... . . ... ... ... i —65 db*
Power Line RequUirements .. ... ... vuonovur e iiiaaeeiaaenns

Slow Voltage Variations ... ... ... .o i i 5%

Power Consumption . ... .. .uueuiirree it eaar i 300 watrs, Approx,

Crystal HemleIs . ..o i ca i
ALTde . o e e e 7500 fr. max,
Ambienr Temperature Range . ..... ... ... o it -20°C to +45°C

Height Widih
Overall DImMensions . ... ....cuiuiieniien e iiaean, 245" 19"
el e e e 80 Ibs

*Reference shall be *7.5 ke¢/s deviarion of the suhcarrier
by a 400 cps 1one, Main chanpnel modulation 70% by
curve. 30--15000 cps tones.

“Reference shall be =75 ke deviation of the main carrier
by a 400 cps tone. Sub-channel modufated 1009 (*7.5
ke/s) hy 30-6000 cps tones. Subcarrier modulated 30
on mazin tarrier,

TUBE COMPLEMENT

Symbo!l Type Function Symbol Type Function
viol G6AQS Reactance Modulator V169 GAHS Frequency Divider {1/4)
Y102 GAQS Reactance Modulzator V110 G6AHG Frequency Divider (1/4)
V103 6AQ5 Master Oscillator Vil 6AHG Frequency Divider (1/5)
Viod 6CL6 Subcarrier Modulator Vi 6AUG Crystal Oscillator
V105 5763 Frequency Tripler V113 G6AHG Crystal Frequency Divider (1/5)
V106 5763 Frequency Tripler Vii4 12AT7 Cathode Follower

V1ils GASG Of-Frequency Detector

V107 6146 Frequency Doubler and Vii6 D21 Off-Frequency Control
Power Amplifier Viiy oD3 Voltage Regulator
V108 GAHG Frequency Divider (1/3) V18 1EP1 Cathode Ray Tube
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PESCRIPTION

The RCA BTE-10B, ES-27278, is a frequency mod-
ulated exciter which provides an r-f output of ten
waltts at any specified frequency in the 88 to 108
megacycle band. The compact unit incorporates a
subcarrier modulator stage which can be fed from
a subcarrier generator such as the RCA BTX-1A o
provide for multiplexing one or two subcarriers on
the main FM channel. Thus, it is designed especially
to provide for various applications of FM multiplex
such as background music, and, if it should become
authorized, stereophonic sound.

The BTE-10B is the exciter used in the RCA
BTF-5B 5KW FM Transmitter. It can be used to
replace the exciter units of previous RCA FM trans-
mitters, or that of any other FM transmitters where an
exciter power output of ten watts is adequate. The
unit incorporates features which make it easy to
adjust, easy to maintain and very reliable in operation.

All r-f multipliefs, including the output stage, em-
ploy single-tuned circuits. The exciter can be housed
in a standard cabinet rack together with a subcarrier
generator, Employing miniature tubes throughout,
the BTE-10B is a self-contained unit with built-in
power supplies and an oscilloscope ro facilitate
alignment.

The BTE-10B when properly adjusted, and used
in conjunction with the BTX-1A Subcarrier Gener-
ator, will provide subchannel performance compa-
rable to the main FM channel with regard to signal-
to-noise ratio and distortion. The frequency response
of the subcarrier will be somewhat limired when
programming the subcarrier separately.

R-f multiplier and power amplifier stages of the
BTE-10B use relatively broadband, singie-tuned cir-
cuits, thus simplifying adjusunent. A built-in meter
can be switched to read the following voltages and
currents: Modulator cathode current; second and
third multiplier grid currents; PA cathode and plate
current; AFC control voltage; and plate voltage.

The monitor oscilloscope incorporated in the ex-
citer simplifies adjustment and maintenance of the
AFC frequency dividers. A switch permits instan-
taneous checking and adjustment of all five dividers,
and a check of the control action of the phase
detector, Displays are in the form of Lissajous’ fig-
ures, with the advantages that lock-in of the dividers
can be observed easily. Checks can be made during
operation without disturbing the AFC circuit in any
way. This type display requires no synchronization or
other adjustments.

Power supplies employ semiconductor rectifiers.
The high voliage regulated supply which furnishes
d-c plate and screen voltage utilizes a bridge type
germanium rectifier, Modulator and oscillator fila-
ments are supplied by a d-c supply employing a full
wave silicon rectifier,

All components of the BTE-10B are mounted on
a vertical chassis. Special hinge-type' mounting pins
at the bottom corners permit the top of the chassis
to be swung out for access to the wiring and circuit
components on the underneath side.

CIRCUITS

A block diagram of the BTE-10B Exciter is shown
in Figure 2. Circuits consist of; A master oscillator
which operates at 1/18th of the carrier frequency;
two reactance modulators to provide modulation for
the main channel; a third reactance modulator for
the subcarrier; three frequency multipliers including
the output stage to bring the output frequency up to
the 88 to 108 mc range; automatic frequency control
circuitry; and power supplies to furnish a-c and d-c
voltages for these stages.

The master oscillator is a GAQ5 Hartley type
oscillator which operates at a frequency berween
approximately five and six mec., depending upon the
desired output frequency. The plates of the two
6AQ5 reactance modulators are connected to the
oscillator plate, and the grids, which are in push-
pull, are inductively coupled to the plate tank. R-f
voltages on the two modulator grids are 180 degrees
out of phase with respect to each other, and each is
90 degrees out of phase with the oscillator plate.
Thus, one tube appears as a capacitive reactance and
the other appears as an inrductive reactance across the
oscillator tank. The magnitude of the reactive com-
ponent presented to the tank coil varies with the
audio voltage applied to the modulator grids, and
the frequency of the oscillator is varied accordingly.
The mean frequency is controlled by the bias voltage
applied to one grid. This bias voltage is supplied
by the automatic frequency control circuit to be
described in a later paragraph.

The third reactance modulator, an RCA Type
6CLG, provides for modulation of the subcarrier on
the main r-f carrier. This reactance tube is coupled
to only a part of the oscillator coil since the required
deviation of the r-f carrier by the subcarrier is small.

Use of the pushpuil modulator and the inductive
coupling circuit results in a highly linear operation
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BTE-10B EXCITER CRYSTALS

Carrier Crystal Carrier Crystal
Ml No.» Frequency (MC) Freguency (KC) MI No» Freguenty (MC) Freguency (KC)
34509-1 88.1 101.9676 34509-51 98.1 113.5417
-2 88.3 102.1991 ~52 98.3 113,7731
-3 BB.5 102.4306 -53 9B.5 114.0046
-4 88.7 102.6620 -54 98,7 114.2361
-5 88.9 102.8935 55 98.9 114.4676
-6 89.1 103.1250 -56 99.1 114.6991
-7 89.3 103.3565 -57 99.3 114.9306
-8 89.5 103.5880 -58 99.5 115.1620
-9 89.7 103.8194 -59 99.7 115.3935
-10 89.9 104.0509 -60 99.9 115.6250
-11 20.1 104,2824 61 100.1 115.8565
-12 90.3 104.5139 -62 100.3 116.0880
-13 90.5 104.7454 -63 100.5 116.3194
-14 90.7 1049769 -64 100.7 116.5509
-15 90,9 105.2083 -65 100.9 116.7824
.16 91.1 105.4398 66 10i.1 117.0139
-17 91.3 105.6713 67 101.3 117.2454
-18 1.5 105.9028 -6B 101.5 117.4769
-19 917 106.1343 -69 101.7 117.7083
=20 91.9 106.3657 -70 101.9 117.9383
-21 92.1 106.5972 -71 102.1 118.1713
-22 92.3 106.8287 -72 102.3 118.4028
-23 92,5 107.0602 =73 102,5 118.6343
-24 92.7 107.2917 -74 102.7 118.8657
-25 92.9 107.5231 -75 102.9 119.0972
-26 93.1 107.7546 -76 103.1 119.3287
=27 93.3 107.9861 -77 103.3 119.5602
-28 93.5 108.2176 -78 103.5 119.7917
-29 93.7 108.4491 -79 103,7 120.0231
-30 93.9 108.6806 -80 103.9 120.2546
-31 94.1 1089120 .81 104.1 120.4861
-32 94,3 109.1435 -82 104.3 120.7176
-33 94.5 109.3750 -83 104.5 120.9491
-3 94.7 109.6065 -84 104.7 121.1806
-35 94.9 109.8380 -85 104.9 1214120
-36 95.1 110.0694 -86 105.1 121.6435
-37 95.3 110.3009 -87 105.3 121.8750
-38 95.5 110.5324 88 105.5 122.1065
-39 95,7 110.7639 -89 105.7 1223380
-40 95.9 110.9954 90 105.9 122.5694
-41 96.1 111.2269 -91 106.1 122.8009
-42 96.3 111.4583 92 106.3 123.0324
-43 96.5 111.6898 -93 106.5 123.2639
-44 96.7 1119213 -94 106.7 123.4954
s 96.9 112,1528 - -95 106.9 123.7268
-46 97.1 112.3843 -96 107.1 123.9583
-7 97.3 112.6157 97 107.3 124.1898
-48 97.5 112.8472 -98 107.5 124,4213
~49 97.7 113.0787 -39 107.7 124.6528
50 97.9 113.3102 -100 107.9 124.8843

* Suffixes 1 to 100 designate channel aumber. Add 200 to suffix to get FCC channel number, e.g., MI-34509-75 designates
FCC chanael 275, frequency 102.9 me.
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2021 GASE 6.3 VAC
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Figure E-2. Block Diagram, BTE-10B FM Exciter

with very low harmonic distortion. Each tube is
almost a pure reactance, and loading of the oscillator
is greatly reduced, providing better AFC action.
Moreover, the pushpull modulator automatically
balances out temperature and supply-valtage changes.
Modulating circuits are very effectively decoupled,
thus minimizing the possibility of cross-talk between
the main channel and subchannel, and vice versa.

Automatic Frequency Control

The automatic frequency control circuitry of the
DTE-10B Exciter is characterized by a long record
of dependable operation, A phase detector is used
to develop a control voltage which establishes and
maintains a phase lock between a reference crystal
oscillator and the derived signal. Thus the system
is actually an automatic phase control system which
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Figure E-3, Simplified Schematic. BTE-108 Phase Detector

achieves a stability precisely matching that of the
crystal reference source. To confine the phase devia-
tions of the master oscillator signal to within range
of the phase detector, and in order not to exceed the
possible speed of the low pass network in the AFC
circuit, the master oscillator frequency and swing
must be reduced. This is accomplished in locked-
oscillator type dividers with an overall division of
240. Thus the maximum phase deviation at the
lowest audio frequency (30 cps) is =58 degrees (at
=100 ke deviation of the final frequency), and well
within the limits of linearity of the phase detector.

The limited pull-in range normally associated with
precise frequency control is overcome by the use of
an off-frequency circuit which extends the pull-in
range to =400 kc (at the final frequency), and simul-
taneously provides a safeguard against uncontrolled
and possible off-frequency operation.

Circuits of the AFC system are diagrammed in
Figure 2. A small r-f voltage is fed from the master

oscillator circuit to the divider chain where it is
divided by 240 to a range of 20 to 25 ke. It should
be noted that, at the same time, deviation due to
modulation is reduced from a maximum of -+5 kc
to =20 cps. From the dividers, this voltage is fed
through a cathode follower to a phase detector em-
ploying two 1N34A diodes. A reference voltage of
the same frequency, fed into the phase detector, is
obtained by dividing by five the frequency of the
reference crystal oscillator.

Operation of the phase detector is illustrared in
the simplified diagram of Figure 3, and by the vector
diagram of Figure 4. Assuming that the master oscil-
lator is exactly on frequency, with no correction bias
applied to its grid, the two input signals applied to
T110 and T111 therefpre are of the same frequency
but 90 degrees out of phase, The reference frequency
signal is applied to T110, and the voltage developed
across the top half of the secondary is represented
by vector BA in Figure 4 (a), while the voltage
across the lower half is represented by vector BC.



www.americanradiohistory.com

E-8

These two voltages are equal in magnitude and 180
degrees out of phase. The controlled frequency
signal is applied to T111, and rhe voltage developed
across its secondary is tepresented by vector BID,
which is 90 degrees out of phase with each of the
other two. The voltage impressed across each 1IN34A
crystal rectifier and its associated load (R169 and
R170) is then the vector sum of the series voltages
E, and E, respectively. Since the magnitudes of
E,-and E, are equal, the d-c voltages across R169 and
R170 will be equal and of the polarity shown.
Hence, the voltage as measured from the top of
R169 to ground will be zero,

If, however, the frequency of the master oscillator
should decrease, the relative phase of the two input
signals and their vector relationships will change as
shown in Figure 4 (b). Since the magnitude of E,
is now greater than that of E,, the d-c voltage across
R169 will be greater than that across R170 and a net
positive correction voltage appearing at the top of
R169 will be applied to the reactance tube grid,
correcting the frequency. Accordingly, if the oscil-
lator frequency should increase, the vector relation-
ships change as shown in Figure 4 (c), and a net
megative correcting voltage is applied to the reactance
tube grid. Thus any departure from the 90-degree
phase relationship between the two signals is in-
stantaneously corrected by a proper error veltage.
High frequency components of the inpur signals are
filtered our of the control voltage by the capacitors
C188 and C189 and the choke L108,

The network consisting of capacitors C104, C187,
C198 and resistor R168 extends the conrrol range of
the phase detector beyond the +90 degree phase
difference limit that would otherwise be imposed,
by feeding a small amount of the beat frequency
back to the reactance tube grid. This beat frequency
then causes the master oscillator frequency to swing
in both directions at the difference frequency rate.
The amount of frequency deviation is proportional
to the amplitude of the signal at the reactance tube
grid; and in. order to produce sufficient swing with-
out objectionable audio frequency feedback, capaci-
tor C187 is made small and is paralleled by a larger
capacitor C198 which is switched in only when the
master oscillaror is “hunting.” The switching is done
automatically by the off-frequency detector described
in a later paragraph.

If the signal at the reacrance tube grid is sinusoidal,
there will be no d-c component and the mean fre-
quency of the master oscillator will remain un-
changed. However, the beat frequency at the phase
detector output, when it is nor locked in, is non-
symmetrical and has a d-c component of the proper
polarity to change the mean frequency of the master
oscillator toward its correct frequency.

1o illustrate how the non-symmetrical waveform is
developed, take an example in which the frequency
of the master oscillator is such as to produce a signal
at T111 which is 0.1 ke low. A difference frequency
of 0.1 kc will be fed to the reactance wbe grid, and
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Figure E-4. Phase Detector Signal Voltages
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the master oscillator will then swing above and below
the tuned frequency one hundred times per second.
The dashed line curve of Figure 5 (a) is the waveform
of the 