SUGQESTIONS FOR THE REDUCTION OF HIGH VOLTAGE SOLID=-STATE RECTIFIER FATLURES

The majority of transmitter high voltage rectifier fallures can be traced to
transients that occur on the input power line., Line transients are ahort
bursts of energy, generally with steep wavefronts, that occur on the power
line when heavy loads are switched on and off slong the line. While tran-
sients of this nature cannot be eliminated, steps can be taken to reduce
thelr amplitude and minimize their destructive effects. These transients
are gensrally more severe on A long and highly reactive line. To reducs

the problem, the Power Cowpany can add power factor correcting capacitors.
These capacitors not only correct power factor), but alse provide snubbers

to integrate the short transient pulses.

In the interest of economy, some power companies are feedinz radio and
television stations with an open deltes circuit. The open delta cirocuit )
requires only ¢wo distribution transformers for three-phese smervice whils
other types of distribution systems require three transformers. This type
of service may be fine for customers with elsctro-mechanical machinery;
however, it leaves much to be desired for transmitter use as the phase-to-
phase regulation 4is extremely poor and is subject to high transient voltages
as the interphase reactance is not balsnced. In the past, use of open delta
has been restricted to emergency service; (il.e., restoration of three-phase
power after failure of a tranaformer section), but today its use is common
practice by soms Power Companies.

4 broadeast transmitter offers s very desirable constant power load and for
Abis reason most Power Companies will cooperate with & broadsast station W
improve thair service. If a station is experiencing solid-stats rectifier

failures, it is suggested that thelr powsr distribution system be reviewed

with the power company in an effort to minimize transient voltages gnd im-

prove interphase regulation.

Another source of woltage that has been kmown to demage solid-state rectifiers
i8 in the form of starting transients. These transients occur when power is
spplied to the plate transformer of a transmitter and the resultant inrush
sirrent is not limited by pufficient line resistence or reactancs,

In moat transmitter installations, the power 1line length is usually sufficlent
to provide the necessary resistance to limit this current. At times, trans-
witter installatiens are adjecent to power substations and; in such cases, it
is necessary to uas resctors in series with the primary of the plate trans-
former to provide the necessary instantaneous purrent limiting.

RCA transmitters of © kW or more have these reactors provided. It 4s good
practice to leave these reactors in the ciroult unless excessive carrier
shift is experienced in an AM transmititer oxr poor output regulation is experi-
enced in a TV transmitier when the video signal switches from black to white.
In M service where constant current operation im normal, the resestors should
be in the elrcuit at all times, The new "EY line FM transmitters have suf-
fioient leakage reactance designed in the transformer to provide this current
limiting end, therefore, the use of line reactors is unnecessary.
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SUQGESTIONS FOR THE REDUCTION OF HIGH VOLTAGE SOLID-STATE RECTIFIER FAILURES
Continued

A routine program of tightening hardware particularly electrical connections
to and from the rectifier 1s wandatory as heat is a wajor factor in the
destruction of silicon properties. All rectifier cells should be periodically
tested in the manner prescribed by the transmitter instruction book., A new
test procedure for the black RCA CR-300 seriss stacks will give more consist-
ent results than the use of a low voltage volt ohm weter as the teating
device. A copy of this procedure le attached,

Lightning is another damaging hazard to solid-state rectifiers., Protection
can best be made on the high side of the power distribution system at a )
point before entrance to the transmitter building. Agein, the local Power
Company can provide arresters to offer this protection, as mich improvement
has been made in these devicea in recent years.

Emphasis cannot be placed too strongly on ths use of a well-designed ground
system. Heavy transients can develop in an inadequate ground system under
fault or lighining conditious, To minimize the fault transients, all major
equipment should be.well bonded and a heavy ground buss should be returned
to one common point to serve as the station ground,

The above suggestions, while intended to reduce solid-state rectifier failures,
are good englneering practices to follow in order to obtain the maximum
reliability and performance of any transmitting equipment regardless of the
type of rectifiers employed.
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SUSCLSTIONS FOR ASSURING MAXDMUM

HIGH VOLTAGE SOLID STATE RECTIFIER RBLIABILITY

MAINTENANCE
AND
MODIFICATION

KOTES ON RCA

BROADCAST

EQUIPMENT

The attached information is sent to you in the intereat of helping you to
insure that conditions outside your transmitter are conducive to maximun

silicon rectifier reliability.

/mc
Attachment
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INDUSTRIAL ELECTRONIC PRODUCTS - BROADCAST AND TELEVISION EQUIPMENT DIVISION

TB=72=7 BTF-5B FM Transmitter March 30, 1962
TB~Blj=2 BTF-5D F¥ Transmitter

TB-82-5 BTF=-10C/20C FM Transmitters

TB=83-2 BTF-10D/20D FM Transmitiers

Issued by We D. Wenger Page 1 of 1

: FM Transmitters
IFA Qutput and PA Imput Capacitors

The subjeot RCA FM transmitters use a 100 mmfd variable capacitor for .the
IPA plate output tuning and the grid imput tuning of the LCX5000 stage.

Because of instances where arc-over of these capacitors have occurred at
intervals, we are fumishing two kits to be used as replacement for the
capacitors designated 1C13 and 203. The kits are mumbered MI-3L4317-9
and MI-3L4317-10, respectlvely.

The wider epaced varlable capacitors are shunted with a fixed ceramic
unit and the current through the variable portion is thus reduced, This
will prevent heating and distortion of the variable oapacitor plates.
In installing the kits, the lead lengths should not be increased and
the assembly should be readily replaceable in the space occupied by the
original 100 mmfd units.

Previous dial readings will, of course, not be applicable.

Lowest VSWR should be maintained between the IFA and PA stage.

RADIO CORPORATION OF AMERICA - CAMDEN, NEW JERSEY

“Theinformation contained in this bulletin 1s Jurnished 45 a free service 10 users of RCA aquipment to ald in the maintenance, alignment er possible modification of tuch equipment. By !urmshmg
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INDUSTRIAL ELECTRONIC PRODUCTS

BROADCAST AND TELEVISION EQUIPMENT DIVISION

*

TB-84~-3 BTF-5D FM Transmitter
TB-83-3 BTF-10D/20D FM Transmitters June L, 1962

Issued by Wiley D. Wenger Page 1 of 1

Primary Surge Reactors

The high voltage plate transformer cubicle furnished with the above
transmitters includes three primary reactors,

Inside the cover, a terminal board schematic diagram indicates that
these reactors may be shorted out with a removable link between bind-
ing posts.

Some transmitters were shipped with the terminal links in place, so
as to short out the reactors.

To obtain the greatest degree of protection to the silicon rectifiers
and other components, the links should be removed so that the reactors
are in the circuit. When this is done, the d-c plate voltage will be
slightly lower than previously by a hundred volts or so, Transmitter
povwer input should be readjusted slightlyte compensate for this change.

Before opening the top of the transformer cubicle, be sure all primary
pover 1is removed by the bullding master primary powetr switch so that
pover cannot be accidentally applied until the change is completed and
the cover replaced.

o

b

RADIO CORPORATION OF AMERICA « CAMDEN, NEW JERSEY
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INDUSTRIAL ELECTRONIC PRODUCTS - BROADCAST AND TELEVISION EQUIPMENT DIVISION

Y

TB=84~7 BTF=5D Transmiiter
TB-83-7 BTF-10D/20D Transmitter February 1, 1963

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

Silicon Rectifier Cooling

In order to provide better cooling for the high voltage rectifiers 2CR3,
2CRL, and 2CR8 through 2CR17, it is recommended that air be blown on them
from the bottom of the r-f amplifier box, Drill four .250" diameter holes
on the same horizontal center line as the air pipe that provides cooling
for the driver cablnet. The sketch shown below gives the exact location
of the holes.

Note: These holes may be more easily drdilled from the inside of the r-f

box.
10 kw
r-f box
.250" dia. Present alr pipe for driver cooling
Iy holes
O 9 O
’L /,_ G )
o’ o
O
— e~ | -3
| 1-3/l 1-5/8 1-5/8 | 1-3/L
4
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RADIO CORPORATION OF AMERICA - CAMDEN, NEW JERSEY

*Thelnlgrmation cantainad in 1his buttaba 13 furnlshed as a fres service 10 users 1 RCA equipment lo ard in the maintenznce. alignnient or pessible modificalion of such equipment, By furnlshing
this informalion RCA assumes no obhgztion or responsibility to supply parts, te pay for the cast of modrReallons, Lo exchange exishrg equipment for new production models, or otherwse.””



INDUSTRIAL ELECTRONIC PRODUCTS . BROADCAST AND TELEVISION EQUIPMENT DIVISION

TB~72=5 (BTF-5RB)

TB-84-1 (BTF-SD)

TB-82-4 (BTF-10C/2(C) .

TB-83-1 (BTF-10D/20D) May 18, 1961

Issued by A, H. Bott and I. H. Iubash Page 1 of 2
Improved Tranamitter Performance and Reliability

I. The following three kite are being supplied to all BTF-5B, BIF-5D,
BTF-10C, BTF-10D, BTF~20C, and BTF-20D FM Tramsmitters to improve
transmitter performance and reliability,

(a) MI-34317-2, "Spark Gap", This is a device designed to conduct
only when a voltage above a certain level is placed across it.
When the voltage 1s reduced below a certaln level, the “spark
gap" will again appear as an open circuit. The "spark gap" is
designed to protect transmitter components from high voltage
surges caused by gas pings in LCXS5000A tubes. The ®spark gap"

18 placed, electrically, from the screen ef the LCX5000A to
ground,

In all high powser tubes it is possible for gas pilngs to ocour.
When this happens, the grid of the tube is effectively at anode
potential, Yhen the voltage on the soreen goes above 1500 volts,
the "gpark gap" wlll conduct and the high voltage will be shorted
to ground, As a result, components in the grid circuits are pro=-
tected from high voltage circuits,

One each of MI-34317-2 will be supplied for each PA in the trans-
mitters listed above, except two each for the BTF-20C and BTF-20D,

RADIO CORPORATION OF AMERICA - CAMDEN, NEW JERSEY

,
“Yheinformation contained in this bulletin js fucnished as a free service to users of RCA equipment to ald [n the malntenanco. alignment o1 possible madificalion of such equipment. By furnishing
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TB-72-9 BTF-5B M Transmitter

TB~8l=5  BTF-5D FM Tranamitter

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

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

Installation Information
Replacing 2CR1 and 2CR2 With Printed Circuit Rectifilers
Stock No, 222013

Improved printed circult type rectifiers, RCA Stock No. 222011, are
being shipped by Replacesment Parts, superseding RCA Stook No. 217866,
The new units must replace the old units in pairs. They may not be
mixed.

The attached pketch glves detalled mountlng and connection information.
Care should be taken that the wire connecting the top of 2CR1 to the
bottom of 2CR2 does 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 old rectifiers before reconnecting.

RADIO CORPORATION OF AMERICA - CAMDEN, NEW JERSEY

"“The it formatlan cuntained i this bullatn is Curnished B3 8 frae service to ysers at RCA equtoment ta aid {n tte malntenance, alignment ar gossiale modification of such equipment. By torashing
this tnfgrmation RCA a3sumes na ohligabion at responsibibily to supply parls, to pay for the cost of modifications, to exchange exrsting equipment for new productive models. or othermse *



INDUSTRIAL ELECTRONIC PROODUCTS - BROADCAST AND TELEVISION EQUIPMENT DIYISION

TB=90=l; BTS-1A Stereo Generator December 20, 1962

Issued by W. D. Wenger / A, K. Bott Page 1 of 2

Elimination of Ground Loop

It is possible in some installations for a ground loop to exlst between
the mounting locatlon of the BTS-1A stereo generator and the input jack,
J104, of the BTE-10B exciter.

The effects of such a ground loop may be eliminated by following the
procedurea ocutlined below:

1,

2.

3e
be

Obtain one receptacle (Amphenol 31-015, 31-022 or equivalent)
and one tie point termminal (Cinch-Jones #1520 or equivalent)
and 10 inches of RG-59U cable.

Clip both ends of ground buss at Z3.

clip buss — 0O O © |47 clip buss
_ [ L -

e ©

Tt 1
Remove J4 and wire leading to center tap on R15, from Jj.

Mount teminal under Z3 mounting screw next to L2 and connect
ground side of Z3 to one lug., Connect braid of cable to the
same lug, Run RG=59 cable through original mounting hole for
Ji and attach Amphenol oonnector.

RADIO CORPORATION OF AMERICA « CAMDEN, NEW JERSEY

“The1mformaticn contained in (his bublatin is furmished as 2 free service (o usars of RCA equipment to aid in the maintsnance, allgnment or possible modification of such zquigment By furnishing

this information, RCA assumes no obligation or respensibility 10 supply parts, to pay for the cost of modifications, to exchange existing equipment for new production modsls. oi alherwise.”
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TB-72-5 (BTF-5B)

TB-84~1 (BTF-5D)

TB-82-h (BTF-10C/20C)

TB-83-1 (BTF-10D/20D) Page 2 of 2

II'

(b) MI-3u317-3. Dirsctional coupler, This unit is to be placed
Detween the output of the IPA and the input to the PA, The
roeflectometer, 2M3, has an unused position to the right of the
"remote'' position. The position will be used to read the cut-
put of the coupler, With the use of the above 1t will be
posgible to determine by meter reading the point at which
maximum transfer of power 1s obtalned, from the IPA to the PA.

By reversing the directional coupler, reflected power and conse-
quently VSWR on the IPA-PA interconnecting cable can be deter-
mined,

One sach of MI-34317-3 will be supplied for the BTF-5B, BTF-SD,
BTF-10C, and BTF-10D. Owners of the BTF-20C amd the BTF-2(D
will not receive this directional coupler as 1t is already
built into these transmitters.

(c) MI-34317-5. TIPA modification kit. This Idt is far the output
of the IPA, The teflon rod on whioh the tuning slug travels
through 112 1s to be replaced with.a brass threaded screw, The
teflon or bakelite support assembly on the right will be re~
placed with a stainlesa stesl unit. This will make tuning of
the IPA easier and stability will be improved.

One each of MI-34317-5 will be shipped to each BTF-5B, BTF-5D,
BTF-10C, BTF-10D, BTF-20C, and BTF-20D.

Complete installation instructions will accompany MI-34317-2,
MI=-34317=3, and MI-34317-5.

On some transmitters located at sea level or low altitudes, there
have been reports of the air interlock switch in the IPA (1S3)
fluttering. This is due to burbulence and back pressure. The
turbulence can be eliminated by drilling a few quarter inch dlameter
holes in the back wall of the IPA assembly directly beneath the
shelf and behind 111.

There have also been a few reports of the air interlock switch in
the PA (2519) fluttering. Generally this problem can be carrected
by making certain that the boot assembly ip as straight amd as taut
ag pogsible, Also the clamps holding the boot at each end 'should
be tight to prevent air leakage. If the boot bulges or if there is
leakage, turbulence and back pressure may reault, causing fluttering
of 2519. .
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December 20, 1962

He Connect center conductor of RG-59U to the other lug of
Comnect thls same lug to center tap of
R15 (alomg with R27).

termminal strip.

6. Correct schematic dlagram of your instruction book (AG-26)

as showns
T7 R1S
{'—]
. RA7
2 § Ri6
R18
Z3 600

r

—

This modification will remove the output ground connection at the BTS-1A,
The only ground point will now be at J1OL of the BTE-10B Exciter.
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"SPECIAL INSTRUCTIONS"®

No, 1690 Date 46/67

RCA STOCK NTMBER 227887

The above stock number consists of a pair of Improved printed circuit
type rectifiers which supersedes stock number 217866, The new unita
must renlace the old unilts in paira. They may not be mixed, If it be-
comes necessary to replace these nrinted circwits after tris change
they can be revlaced ‘ndividually by stock nmumber ?7027?. 7Tt ‘s also
nossinhle to renlace the individual dinde bv stock nmmher 226059,

i The attached sketch glves detailed mountin« and connection info-mati n,
Care should be igken that the wilre connectinc the ton nf 2771 +o the
bottom of 2CR2 rloes not touch the rectiflier or nanel wunless it 13 hirh
voltare cahle. (Spark olur h,v, ipitinn -dre available at auto
su-nly sto-es mar be used.) An ohmeter should he nsed %o identify

b the four wires disconnected "rom the o0ld rectifirr hefore reconnect ng.
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TB-83-8 BTF-10D/20D Transmitter

ATTACHMENT

TESTING INDIVIDUAL CELLS IV THE RCA CR300 SERIES
HICGH-VOLTAGE SILICON RiCTIFIER STACKS

The condition of individual cells ir a RCA CR300 series stack may be checked
by apalying an external voltage to the individual cells and measuring the
resultant current flow through the cell. A simple test circuit as shown
below, can be used to perform the individual cell checks, It should be
noted that some other value of voltage can be used in the test circuit;
however, S50 volts was selected because it is low enough to be safe for test-
ing, but is also sufficient to present a good indication of cell degredation,
A laver voltage, such as that available in a vacuum-tube voltmeter, will not
isolate defective cells unless they are almost comolete shoris. Also note

"that the 100 kilohm resistor and ¢the "press-to-test" switch have been in-

cluded in the test circult 4o protect the meter from shorted and incorrectly
connected (reversed) diodes.

Connect the test circuit across the cell to be tested observing the polarity
as shown in the diagram. It should be noted that an area on each of the ,
fins of a CR300 serles stack has been left unpainted to facilitate this con-
nection, Vhen the "press-to-test" switch is activated, a good cell will
provide an indicatlon of approximately 100 mlcroamperes, while a cell that
has degraded will indicate several hundred wicroamperes.

NCGTE: THIS CIRCUIT IS NOT SATISFACTORY FUR CHECKING DIODES USING A VOLTASE
EQUALIZING RESISTOR BELOW 100 X. " FOR TESTING DICDES IN SUCH SYSTLMS,
THE EQUALIZING RESISTOR MUST BE DISCOMECTED FROM ONE END OF THT DIODE.

4 M . 1. g
- I

07" PRESS-TO-TEST -,
NS : - SWLTOH

()

h N T L ' '
. 0-500 UA 7200 K F —
d I | Res cELL
| uvDER

- 5oV )
4 ST

"Q‘,m[
|
I

N T TEST CIRGUIT
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DESCRIPTION

The RCA Type BTF-10D FM Transmicter (Eigure
1) is designed for high fidelirr FM broadcasung o0
any frequency berween 88 and 108 megacycles, with
a power output of 10,000 warts.

The cransmitter employs the new BTE-10B EM
Exciter. This exciter incorporates a subcarrier modu-
lawor and can be used with the BTX-1A Subcarner
Generator to provide for various applicauons of FM
muldplex such as background music and, if it becomes
authorized, stereophonic sound broadcasung. lncor-
porating simplified circuitry and improved mechanical
lavout, the BTF-10D is a compact, high-power trans-
mircer designed to provide long trauble-free service
with maximum operational ease and eficiency.

Air-cooted tubes are employed in all stages of the
transmitter which consist of the FM exciter unig,
250-watt driver and 10 kw power amplifier. The
exciter urilizes miniature tubes and incorporates a
subcarrier modulator scage for the multiplexing of
one or more FM channels on one r-f carrier, The
BTX.1A Suvbcarrier Generatar 15 available as an
accessory for this type service.

The BTT-10D is conservacively designed for unar-
tended operation. Functions such as starting and
stopping of the transmitter, resetting overload relays,
merering of all power amplifier circuits and moniror-
ing power output can be performed atr a remote loca-
tion as well as at the trapsmirer by the addition of
available remote control accessories.

Canstruction

The transmitter is housed in twa steel cahinets
which are bolied together ar installadon. One cabinet
contains the exciter, r-f driver and the subcarrier
generator (if used), the ocher cabinet contains the
power amplifier, blower, power supplies and cantrol
circuits. The plate transformer is housed in its own
external enclosure.

Circuitry and mechanical layout of the transmitter
are arranged to permmit maximum accessibiliry. Verti-
al chassis type construction is employed, with sur-
face moundng of components and wiring for easy
and speedy tracing of circuits during servicing, Doors
and removable panels provide access to all compo-
neats of the transmirter. Meters and indicator lighes
are grouped with tuning and switching controls a¢
convenient heighe on che front of the cransmitter.
An additional cabinet (ES-34211-A) which martches
the appearance of the 250-watt driver cabinet may
be added to the lefr side of the transmitter to house
accessory units far frequency and modulation moni-
toring, multiplexing, and remote control,
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Safetr of operating personnel has been given spe-
cial consideration in the design of the transmircer.
All access doors to compattments containing high
voltages are equipped wich automatic interlock
switches. When these doors are opened all rectifiers
are immediately de-energized. In additon, each com-
partment containing high voltage is equipped with 2
mechanically operared grounding bar which is aurto-
matically released when the door is opened, or panels
are removed.

Forced air cooling for the intermediate "amplifier
and power amplifier twbes is provided by a blower
(2B1) located in the batiom of the left hand cubicle.
Air is fed through a canvas boot into the botrom of
the power amplifier compartment. Air for the 7034
IPA tibe is fed by a 2 inch hose from the power
amplifier compartment (through the wall of the
cabiner) to the borom of <he IPA chassis. Air iacer-
lock switches in both saages remove plate and screen
voltages if the air supply is interrupred.

Circults

A block dizgram of the BTF-10D transmicter s
shown in Figure 2. High gain tetrodes are emploved
in the IPA and PA siages following the exciter
which has 3 rated power output of ten watts. The
IFPA uulizes a 7034 retrode delivering approximately
250 wartts of r-f power. The final power amplifier
employs a type 4CX5000A retrade which supplies
up to 10 kw of ow power 0 the 1% inch anteona
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 ourput power from one to ten
kilowatts.

Frequency modulatien is accomplished in the BTE-
10B FM excitet by a “direct modulation” process
requiring less components and fewer tubes and rtube
types. This process, which eliminates numerous mulri-
pliers and converter stages (resulting in low poise
and minimum distortion), udlizes pash-pull reactance
tubes connecied across the frequency determining cir-
cuit of the master oscllator. The center frequency
of this oscillator is precisely maintained by a rempera-
ture controlled reference orystal ie the exciter.

All power supplies employ semi-conductor recti-
fiers. The high voltage supply furnishes 6300 volts
to the final stage and 2000 volis 10 tbe plate of the
IPA. Another power supply furnishes screen voltages
for these stages. The exciter unir as well as the acces-
sory subcarrier generaror are equipped with built-in
power supplies,
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Conwrol circuits provide z 45-second stardng se-
quence which prevents the application of plate volr-
age untl the blower is in operarion, tube filaments
have reached operating temperarure and rhe exciter
has become stabilized. These circuits also provide
overload protection and off-frequency shutdown. The
overload circuir auromatically recurns the transmices
to che zir on the first cwo overloads after a clearing
time of two seconds. If the overload persists for the
third ime, manual reserting is required. Overload
relays arg located in the high volrage and screen sup-
plies and in cthe cathode circuits of the IPA and power
amplifier. Terminal board connections are available
for transmitter remote control and metering functions.
Only two fuses are used in the transmitter. These
are installed 1o the crystal heater circuits on the
exciter chassis.

BTE-10B FM Exciter

The BTE-10B Exciter provides a frequency mod-
ulated r-f ourput of ten svatts at the specified carvier
frequency. The exciter incorporates a subcarrier mod-
vlator stage which can be fed from the RCA Type
BTX-1A Subcarrier Generator o provide for muln-
plexing one or two subcarriers on the main FM chan-
nel. For dewailed informadon on the exciter unir,
refer to the BTE-10B Exciter Section of this book

intermediate Power Amplifier

The intermediate power amplifier, which employs
a “034 retrode, is a panel and chassis type unit and
is mounted vertically in the right-hand cabiner of the
transmitrer, above the exciter. All controls are located
on the fromt panel and consist of two crank-handle
operated adjustments labeled INPUT TUNING
(1L1) and OUTPUT TUNING (1L2). and wo
screwdriver-adjusied  capacitors  labeled INPUT
LOADING (1Ci) and OUTPUT LOADING
(1C13). These adjustments are accessible when the
front door of the cabiner is open.

Ourput from che exciter is fed ¢o the grid circuit
of the IPA through a $0-ohm coaxial cable from an
r-f output jack (1P1) located on cthe rear of the
chassis. Forced air, coaveyed from the blower by a
two-inch diameter hose, enters the bouwom of the
chassis and is expelled through louvres in the rear
plaite. A-C and D-C conneztions 1o the unit are made
to a terminal strip on the rear of the chassis.

Circuits of the intermediate power amplifier are
showa in the simplified schemacic diagram of Figure
5. The jnput and outpur tuning circuirs are conven-
tional “pi" networks utilizing the input and ourput
capacicance of the rube, The wuning slugs in induct-
ances (L1 and iL2 move longicudinally by threaded

teflon driving lead screws which are mechanically
linked to the crank handle adjusuments on the iront
panel. These stugs are brass with a silver plaring.
Their operadon differs from that of the usual runing
slug in thar the effecrive inducrance of the coil is
decreased as the slug is moved toward the coil ceater.
No aeutralization is required in chis stage. Bias for
the tube js obrained from grid and cathode resistances.

Power Amplifier

The power amplifier is located in a compartment
in the lefthand cubicle of the traosmirrer with the
power supplies, blower and coowrol crcuits, This
stage utilizes a Type 4CX5000A forced-air cooled
terrode which provides a power outpur of 10 kw to
the 51.5-0hm wansmission line.

All conrrols for runing and leading of the ampli-
fier are located at coavenient height on the lefthand
vertical front panel of the transmitter. These consist
of the GRID LOADING conwol (2C3). GRID
TUNING (2L8), PLATE TUNING (2L¢6), and
PLATE LCADING (2L7). R-F power {rom the 250-
watt driver is fed through a 50-ohm cable to 2 coaxial
jack {2]J1) in the borom of the PA comparunent
R-F outpur is coupled to a $1.5-obm transmission
line which enters the top of the compartment.

Power amplifier circuits are shown schemarically in
Figure 4. The input circuit 15 2 modified pi nerwork
in that the inpur capacity of the tube is shunted by
an inductive line (2L8) which reduces che eflective
input capacity of the stage. Inductance (2110}, which
is varied by means of a capacitor (2C3) in parallel
with the coil, also provides the means for adjustment
of inpur lpading. The output circuic of this scage is
also a pi nectwork wich the twbe capacity shuated by
the variable inductance 216, Loading and tuning
are accomplished by varfation of the rwo inducrive
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 potendal as shown. This eliminates the
mechanical and elecrrical problems of insulating the
variable component from ground. It is necessary that
the output line parallel the inducrance to bring it
w ground porential. This is achieved by the extension
of the gutput line dowa one side of the inductive
line. Neutralization of the power amplifier is accom-
plished by adjusung the spacing of neutralizing
slides located at the base of the wbe,

In addition ro grid leak bias, a separate bias supply
is incorporated in the poser amplifier. This bias
supply consists of a silicon bridge cecrifier assembly
{2CR7) and a choke input flter circuit which sup-
plies 40 o 50 ma. to bias the grid of che PA tube.
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Power Supplies and Contrel Clreuits

The power supplies and control circuits are shown
on the oversll schematic diagram of Figure 27. The
high voltage supply is a 3.phase full-wave circuit
utlizing six baoks of silicon recrifiers. A single
section, choke-input Glrer (213 and 2C21) supplies
G300 volrs ar approximately 2.3 amperes to the plate
of the power amplifier (2V1). The half-voltage
cencer cap of the high voltage transformer (2T1)
supplies the plate of the intermediate power ampli-
fier {1V1) theough a double secrivn < filter which
effectively filters aod ar the same time reduces the
voltage to approximarely 2000 volts.

A second power supply utilizing germanium recti-
fiers (2CR1, 2CR2) in a bridge dreuir, and 3 double
section choke input filter (214, 2Ls, 2C23, 2Cz24)
supplies screen voltage 0 buth the IPA and PA
stages. The primary of this ransformer (275} is fed
from a2 motor-driven variable wansformer (27T6)
which provides manual contsol of screen voluage, and
thus power output, for twneup and other purposes.
This SCREEN RAISE/LOWER conuwol (2512) is
located on the front panei of the wansmitter,

Power is applied from the 208/240-volt 3-phase
line by the circuic breaker (251) locared ar the bot-
tom of the right-hand vertical pamel. From 281,
power is fed w four other circuir breakers. The frst
of these breakers {253} is located at the bottom of
the lefr-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 larer. The second circulr breaker (282) is
located at the base of the power amplifier compars-
meat and conwoels power, through conzacts of the plate
contactor relay (2ZK9), to the plate rransformer (2T1)
and through the third and adjacenty located breaker
{254), ro che screen supply ransformer (273). The
fourth circuit breaker (283) controls power through
contacts of relay 2K15 to the blower (2B1). The
filament line passes through buck-boost transformers
2T3 and 2T4 which permir exact adjusument of
the line voltage 1o that required by the taps used on
the primary of the flament rransformers.

With all breskers turned ON and all door inter-
lacks closed, power is applied 0 the various circuits
of the mansmitter by the TRANS ON and PLATE
ON swirches (2510 and 289, respectively) mounted
on the vertical panels. The TRANS ON switch
{2510) energizes relay 2K15 which staris the blower.
Air passing inco the TPA and PA compariments actu-
ate vane-operated air interlocks (183 and 2519},

energizing Glament relay 2K11 which in wura applies
powes (o he ewrer, subcarrier gemerate:, [P ani
PA flament traosformers (171 and 2T7) and o the
45.second nme delay relay (2K4). This is evidenced
by the lighting of the TRANS ON indicator (2D54)
on the front panel. After sufficient timne has elapsed,
contacts of rime delay relay (2K4) close, complering
che circuir through the closed door interlock switches
(154, 181, 288, 256 and 257), chrough the normally
closed copracts of the rwo-second dme delay relay
(2K7), through the stepping relay conmacts (2K8)
and the OFF FREQUENCY interlock relay io the
exciter, up to the starting relay (2K10). This is
indicated by the energizing of the READY indicator
light (2DD83) on the front panel. Operaton of the
PLATE ON switch (289) then energizes 2K10 and
the plate contactor relay (2K9) which in rurn applies
power o the high-volaage and screen-supply trans-
formers and energizes the PLATE ON indicator
light (2DS2).

Protective overload relays are instalied in principal
cicauits throughout the transmitter as follows: Relay
2K1 is iocated in the ground rerurn of the high-
voltage recrifier. Relay 2K1i5 is in the cathode cireuvit
of the pawer amplifier 2V 1, and relay 2K6 is in the
cathode of the IPA tube (1V1). Relay 2K5 is in the
s¢reen voltage supply.

Normally-open contacts on each of these relays are
coonecred in series with the 2.second dme delay relay
{2K7). The closing of any of these conracts, as the
result of an overload, energizes 2K7 which o turn
opens the circuit to the plate contactor (2XK9) and
removes plate and screen voltages from the amplifier
stages. At the same time another ser of contacs on
2K7 energizes the 3-step relay (2K8) which advances
one step and epergizes the OVERLOAD indicaror
{2D31). The second pair of contacts on 2K8, which
are in the plate contactor circult, remain closed. After
a 2-second interval the time delay relay returns to
its aormal posidon which again enesgizes plate con-
tactor 2K9 and applies plate and screen voliages to
the power amplifier circuics.

If a second overload is present, the cycle repeats;
relay 2K7 is again actuated, opening the circuit to
2K9 and advandng 2K8 10 its second step position,
In this posidon of 2K8, contacts in the OVERLOAD
indicator and plare contactor circuits remain closed.

Wich a third such overload, however, stepping
relay 2K8 15 advanced to its final position, opening
contacts in the plate conractor cizcuit. To restart the
transmicter at this stage requires that the OVER.
LOAD RESET switch (2511) be pressed. This ener-
gizes a second winding on 2K8 which returns the



relay to its normal position, closing the plate con-
tactor circuit and opening the OVERLOAD irdicator
circuit.

The transmitcer 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
lavour and making provisions for transmitrer-room
power and light, wransmission line runs. and connec-
tions 0 the equipment. The units then can be un-
packed, assembled and wired as specified in these
inscructions. Space for items not supplied, such as
auxilian input equipment, or line dehydrating units
should nat be overlooked in the planming. 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 iatended to supersede applicable lacal codes.
Qn 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 rransmission line and is the re-
flective type, ie., the rejected energy is not absorbed.
The filter is inserted in the transmission line at the
top of the rransmicrer.

Elecrrically, each filter consists of an M-derived
half-T section, several low-pass filcer sections, and 2
~ constant-K, half-T seccion as shown in Figure 21. The
M.derived section provides rapid cut-off in the second
harmonic region, and a termmnation impedance at one
end of the filter of 50 ohms. Artenuation of the har-
monics is accomplished by the low-pass filter sections,
while the constantK, half-T section serves to give a
termination impedance of 50 ohms at the other end
of the vnirt.

In selecting & Jocation for the transmitter, care
should be raken to allow sufficient space for the filter
which is approximately 10 to 12 feet in length
(depending on frequenqy ).

The room in which the transmitter is installed
should be wejl ventilated and provided with an
abundant supplv 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 (B616031), which gives the overall dimen.
sions of equipment. A minimam clearance of 2+ inches
far the opening of doors is required at the froac of
the transmitter, and 2 similar space should be pro-
vided ac the rear for access to transmitter camponents
and circuits. Floor ducts can be inscalled for power
wiring and remote control interconnection (if de-
sired). or conduit may be run above the foor to the
transmirter wire ducts ac the base of the cabiners.
If wiring is to be placed in floor ducts. the foor 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 BTF-10D has
been completed ar the factary prior to shipment
Since the exciter-driver and power amplifier cabinets
are packed separately, it will be necessary to bolt
these cabiners tagether 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-wart driver unit s
shipped in the smaller of the two cabinets.

Unpacking

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

The complete equipment for the BTF-10D FM
Transmirter is lisced 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 cootained on MI-34553 (Inscal-
lation Material Kit) are reproduced in the front of
this book.

The equipment should be carefully unpacked and
inspected to make cerzain that no damage has been
incurred during shipment. Any damage or shortages
should be reported immediately o RCA and to the
transportation company 50 that lost or damaged
material can be recovered. Tubes should not be un-
packed uncil all equipment is installed and all
preliminary adjustments have been made,
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Assembly

Reference should be made to the installarion draw-
ing, Figuce 24 (8616031) which will aid in the assem-
bly of the transmitter cabinets, and in the installation
of che plate transformer (2T1), blower (2B1) and
blower boot, Posicion che cabinets and bolt them ro-
gecher using the hardware supplied as items 22-D, H,
j and N of the M1-34553 Installation Kit.

Place the plate cransformer in posidon and make
connections as shown in Figure 2G.

NOTE: Due to the weight of the transformer it is
unnecessary (0 bolr it o the Boor,

After the place transformer connections have been
made, install and bolt cthe blower on cthe mounting
pads as shown in Figare 13, and make the ewo
conanections (o the blower motor terminals. Install
the boot (item 9) contained in the installadon kit
(MI1-34553) berween the btower 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 rto the
outlec at the side of the PA compartment and the
other to che 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, ead shields, logotypes and
monogram, using che retainers supplied (MI-34593
items 1, 2, 3, and 4). The MI-28180-1 nameplate
should be mounced on the top rear access panel of
che amplifier rack.

Harmonic Filter Instailation

[nseall che harmontc Alier, MI-27967-1 or 2 as
determined by the buildiag layout, using the MI-
i9112-7 reducer. The flter should be located in
a position which permics a ressonable amount of
ventiladon. Under ao circumstances should the hlcers
be locared outdoors svhere “breathing” of the unit
due c0 temperacture changes may lead 1o condensation.

When instlling the hacmonic fileer, refer to che
Harmoanic Filter Techuical Summary and schemacic
diagram in Figures 20 and 21. Keep in mind the
clearances necessary for che various size transmission
line inner and outer conductors. Clearance of lg-inch
must be allowed for each joiac in all outer conductors.
[nnzc canductors of 3)4-inch lines require a clearance
of 3/1G-inch at each joinc, while inner conductocs of
15%-iach lines require a clearaace of I4-inch ar each
joiar. Ascertain that che barmonic filter is adequately
supported from che ceiling o avoid excessive strain
on the oucpuc line.

Oonce installed, che hammonic filter is ready for
operation since it requires no tuning or adjuscment.

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

R-F Monlfor Assembly

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

NOTE: The ¢-f pickup coil may be positioned for
best sipnal pickup by removiag the faur scresvs
which hold the coaxial connecwor in place and rorar-
ing it in cither dizection fur maximum pickup
(comsistent wicth alignment of the mounung holes).

Equipment Wiring

Equipment wiring is accomplished by first making
the interconnecrions between the (ransmitter cabinecs
and chen making external connections becween the
cransmutter and power source, and (o any remote con-
«rol circuits that may be used. Intercoaneccions be-
rween terminal boards 1E and 2E in the cabinews are
facilicared by a cable assembly supplied in the installa-
tion kit (item 27); connections to be made are speci-
fied on the connection diagrams of Figures 23
(B616018) and 25 (B616072). External connections
are listed in TABLE 1,

TABLE 1. EXTERNAL CONNECTIONS

PLATE TRANSFORMER (Figuce 20)

Terminals

Primary HlI 2E-3
H2 2ETG

H} 2E7T

1

Secondary RI 2E80
R2 2E79

R3 2F78

N 2E81

REMOTE CONTROL CONNECTIONS

Remere Control Frnction Terminals
Teansmitser ON 2E25 — 2E26
Transmiger OFF 2E25 —2E27
Platc OFF 2F28 - 2£30
Plare ON 2E29 —2[30
Ovecload Reset 2E30 — 2E31
Pawer Quiput—Raise 2E23 _2E28
Power Outpui—Lower 2£24 — 2E258




TABLE |. EXTERNAL CONNECTIONS

+ Lontinued)

Kemo.o Meier 5. uding runction Terminals

PA Plate Voliage
PA Cathode Curcent
Power Quiput

(2513 1w REMOTE)

2E3q ~— 2E3¢ (ground)
2E33 — 2E36 (pround)
2E35 — 2E36 (ground)

External Qrerload

Relay Conneciions Terminals

Relav 2K1 2E17 — 2E16 (common)
Relay 2K15 2£22 — 2FEi6
Relay 2K5 2E20 — 2E16
Relay 2K6 2E2] — 2F1G

CRYSTAL HEATER VOLTAGE CONNECTIONS

Terminals

Located in 1PA cabinct 1E4 — k5 (o 117 veaac)

RF MONITOR CONNECTIONS

Reier 1o RF Moniror vader ASSEMBLY 1n the
INSTALLATION secuon.

POWER INPUT

Connect (o terminals
2F72, 2E°% and 2E°4

208/240 v a-c, A phase

Transtormer Primary Taps

The primaries of all Alament 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 operarion at a line voleage of 240 voles a-c. How-
ever, if the source line voliage is different. connections
should be changed from the presenr taps to those
designated for operation at the voltage closest to
that measured.

NOTE. Transformer T113 in the exciter unit provides
117 volts berween terminals 2 and 4, The black leads
connecied (0 these termipals should not be removed
when adjusting the 230-volu line input taps. Thesc
black leads furnish powes to the 117-volt primary of
wransformer T112. With these leads connected (o
terminale 2 and 4 of T(13, the volitage supplied will
be correct when the proper line taps on T113 have
been cannected 1o (he source voltage.

The primary taps of all transformers are identified

on the traosformer and on the schematic diagram
of Figure 27.

WARNING

BEFORE MAKING CONNECTIONS TO
POWER CIRCUITS. ALL SWITCHES
AND CIRCUIT BREAKERS SHOULD BE
TURNED TQ THE OFF POSITION TO
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PREVENT POSSIBLE INJURY TQ PER-
SONNEL, OR EQUIPMENT DAMAGE
SHOVLD POWER BE APPLILL &7 .-
DENTALLY TO THE CIRCUITS DUR-
ING INSTALLATION.

Remote Contrel Connections

The BTF-10D Transmiwer may be remotely con-
trolled by means of 2 BTR-11B or BTR-20A accessory
Remote Contro] System. This svstem consists of an
MI-27538-A Transmitter Control Unit and an M].
27537 Srudio Control Unit for the BTR-11B System
and the M1.27526 Transmitter Control and the MI-
27539 Studio Control Unit far the BTR-20A System.
The BTR-11B or BTR-20A mav be connected dicectly
to terminals in the BTF-10D (o provide the remote
control and remote meter reading functions shown
in. TABLE 1. Designated terminals will be found
on the 2E terminal board located in che larger cabinec
and are indicated on the overall schematic diagram.
All metering positions arc designed to deliver ap-
proximarely 1 volt into 5000 ochms.

Remore control of tower lights can be accomplished
by udilizing an accessorv Light Control Lnit (MI-
27519). Remote reading of the frequency and mod-
ulation monitor is accomplished by placing the momi-
tor in the studio, and feeding an off-air signal inte
it through an antenpa and 1.f preamplifier which are
also available as accessories.

Afrer compledon of wiring. check ali connectioas
for accuracy. Cover the wire duct openings by in-
stalling the wire duct covers using the hardware
supplied. Place the blower circuit breaker (255),
located at rear of large cabines, in the ON position
and replace the rear shield,

External Overload Connections

Terminals are available on terminal board 2F ro
facilitate the use of externzl overload relays. See
TABLE |

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 1o extend the upper
frequency limit of the grid tuning circuit, If the trans-
mitting frequency is to be in the lower part of the
band, i.e, berween approximately 88 and 100 mc,
remove 2L9 from the circuic 1f operation will be in
the range between 100 and 108 mc, do not remove
219 since it will be required for Proper tuning.



T-16

Overlpad Relav Adjustment

SDuiate power s oappued 10 the tvaosmutte: |

necessarv to adjust the sensinvity of the overload
relays 2k, 2K5, 2K6 and 2K15, 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 2 d-c supply which is adjust-
able from 0.5 to 1.5 veles and capable of delivering
2.5 amperes. An A" bartery, such as an RCA Type
VS069, used with a series rheostat of berween 5 and
10 ohms resistance, is a8 convenient supply for making
this adjustment. Remove rthe relay covers with the
rheostat set for minimum output voltage, connect
the supply across the coil of the relay to be adjusced
with the ammerer connected in series. Slowly increase
the voltage to obtain the ammeter reading given in
cthe table, Adjust the spring tension on the relay so
that it jusc pulls in ac the specified current. Afcer
adjustment, decrease and increase the current several
times to check for proper operation. Replace the relay
covers after adjustments have been made.

TABLE 1}. OVERLOAD RELAY SETTINGS

Relay Circuit Pull-in Currens
2K 15 4CX5000A Cathode 2.5 A.
K1 H.V. Recufier 3.0 A,
2Ks Screen Rectufier 300.0 MA,
2K6 7034 Cathode 250.0 MA.

Unpack and carefully inscall rubes and the exciter
crystals in their proper sockets as directed in the
Exciter Section of this book.

Blower Adjustment

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

crient Table for 60-c. °

" oAt
i el

ir <he Blower 4Z:s nr $0-

ST LLE DT

If the sheaves require adjusument, loosen the four
(4) machine screws holding the motor to the base,
thea slide the mocor toward the fan shaft ro obtwin
sufficient belr 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 (o
either cne of two posicions 180° apart, Tighten the
setscrew making sure the setscrew bears on the flac
and NOT on the adjusting threads of the fixed flange.

After the sheaves have been adjusted, reposinion
the motor on the mounting base. Check the posinon
of the motor to be sure the mortor shaft is parallel
with the fan shaft. Then cighten the four moroc-
mounting machine screws.

Check the belt slack, which should be 34" to 17
wich the belt aut on the side opposite the
rmeasurement side.

Control Cireuit 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 volrages to the transmitter.

1. Switch the following circuit breakers to rthe
ON position: LINE (251) and FILAMENT (283)
located on the front panel, and the blower circuit
breaker (295) located ia the rear of the cabinet.
Leave the SCREEN and PLATE circuit breakers (254
and 252) in the OFF position. Replace panels and
close all doors.

2. Qperate the momentary contact TRANS ON/
OFF switch (2S10) to the ON posidon. This should
energize the filament transformers and time-delay
relay. The blower should starc at this time, and the
TRANS ON indicator should go on as sooa as the
blower reaches operating speed. The READY indi-
cator should light in approximately 45 seconds.

BTF-10D BLOWER ADJUSTMENT TABLE

60 Cycle 50 Cycle
Altisude Fan Speed Mator Sheave Fun Sheave Maotor Sheave Fan Sheave
Fres REM. luches W.G, CFEM, No. Turns Quit .-\'o.. Turns Out No. Turns Ot No. Turns Qut
SEA LEVEL 2820 3.0 s $Y2 0 4% 2l
2500 2950 33 327 5 12 2 3
5000 3200 43 361 4 1Yz 1 4
- 7500 3400 4.6 395 3 [2%3 Y2 ) 5




3. Turn the LINE swirch (2515) on the frone
pane' to each of s four positions while re>ding the
vaiogs for each <o the -0 NOLTAETED (2M5:
The \olcage readings n each of the four positions
should be approximarely that for which the oans-
former taps are adjusted With the LINE swirch in
the FIL LINE positon, adjust the FIL LINE contral,
if necessary. o bring the line volaage reading closest
to the value for which the raps on flament trans-
formers 1T1 and 2T7 are sec.

4, Switch crcuit breakers LINE and FILAMENT
to the OFF position.

Yube installation

Insert the 7034 and 4CXS5000A tubes in their re-
spective sockers. The fir of the 4CX5000A PA twbe
in its socket 15 very tight (see Figure 10) and special
attention should be given to its installanuion to ascer-
ain that it is properly seared. Proper seating can be
determined by observation; the top of the screen ring
will be Aush with the wop of the screen contact when
the rube is seated against the stops. Reference should
be made to the special instructions stenciled on the
inside of the r-f comparument door.

TUNING

RECOMMENDED MEASURING EQUIPMENT
{In addition o equipment listed in the
Ezciter Section)

1. Directional Coupler (M. C. Jones Type 576N6
for use with external meter, or Type 706N
with built-in merer).

IPA dummy load (M. C. Jones 636N},
PA dummy load {RCA MI-19193L).

The iniual runing procedure consists of adjust-
ments to be made 1o the exciter and subcarrier genera-
tor, adjustment of the IPA and PA screen volrages
and adjustment of the PA neutralizing circuit,
Instrucrions for ruaing-up the exciter and subcarrier
generator are confained in the instruction book sup-
plied with the unis (1B-30262). {Exciter dawm also
contained in the Exciter Section of this book

Presetting of Controls

The runing and loading controls of the IPA and
PA stages must be preset 1o their approximate tune-
up positions as given in the following steps and with
reference 1o the IPA and PA tuning curves:

1. Set the [PA INPUT LOADING (1C1}) and
QUTPUT LOADING (1C13) capacitors to their half
open positions. Set the INPUT TUNING (1L1) and
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OUTPUT TUNING (1L2) controls 1o the dial posi-
tions given in Figure 5, for the frequencs 1o be used.
. a GRID TUNING “.Lg} ST TN
lhe dial position givea in Figure ¢ ror the frcq.:e’m-
to be used: and set the GRID LOADING (2C3)
concrol for a dial reading of 35.

3. Set the PLATE TUNING (2L6) control and
the PLATE LOADING (2L7) control to the respec-

tive dial positions given in Figure 7 for the frequency
to be used,

5{«: it

PA Meutralizing Adjustment

Neurralization of the PA circuit is obtained by
the correct positioning of eight angular slides located
in guide slots at the four corners of the PA tabe base.
{See Figure 18) In making this adjusument, refer-
ence should be made 1o the curve of Figure 8, which
gives the proper secting 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 slows, For example, if
operation is (0 be on 88 mc, the eight slides should
be positoned ac the outer ends of the slos, i.e, at
the farchest point fram the tabe base. It will be neces-
sary to remove the PA tube to adjust the rear slides.
After these slides are adjusied in accordance with
Figure 8. the PA rtube can be replaced. Adjustment
of the slides far the frequency (0 be used, in accord-
ance with Figure 8, normally provides complete ncu-
tralization, and no further adjustments are necessacy.

CAUTION: Asceriain that the PA tube is
properly seated in its socket. See Figure I6.

Exciter Warm-Up

Adequare warm-up time for the exciter circuits must
be allowed before tuning adjustments can be made.
To eaergize the excirer circuits proceed as follows:

L. Switch the FIL OVERLOAD (S104) and
PLATE OVERLOAD (5103} breakers located on
the exciter chassis to the ON position,

2, Apply 117 volts a-c power 10 the crystal heater
crcuits of the exciter. The crystal heater indicator
lights DS101 and DS§102 should light and remain
lighted until the crystal heaters have reached operac
ing 1emperatute,

5 Switch circuit breakers LINE (25i) and FILA-
MENT (283) to the ON position, and turp the
TRANS ON/OFF switch 1o the ON position. This
will apply a-c power w0 the exciter circuits.

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

With the exciter tuned as previously described, and
PA opeutralizing adjusuments completed, the screen
voltage should be adjusted and final tuning of dhe
transeoiteer  accomplished in accordance with the
following procedure:

1. Place exciter circuit breakers FIL OVERLDAD
(5104) aad PLATE OVERLOAD (8103) in theu
OFF positiens.

2. Switch the circuit breakers LINE (251}, FILA-
MENT (283), PLATE (282) and SCREEN (284)
to thewr ON positions.

3. QOperate the TRANS ON/QFF switch (2810)
to the ON position. Before proceeding with the next
step, allow 30 minutes warm-up time to permit the
8008 high voluage rectufiers o vaporize mercury
depaosits.

4. Operate the SCREEN RAISE/LOWER switch
{2512) to the LOWER position and hold this posi-
tuon until the motor (2B2) reaches the end of its
eravel. This should be the zero screen volaage seruing.

5. Turn the MULTL.METER switch (2514} ro
the SCREEN 0-500V posidon,

6. Operate the PLATE ON/OFF switch (239)
to the ON position.

7. Operate the SCREEN RAISE/LOWER switch
o the RAISE position w0 bring the screeo voltage
to approximately 200 volts as read on the MULTI-
METER. Ac chis seuing the PLATE CURRENT
meter {2M1) should indicate ¢ plate curent

8, Turn the MULTI-METER switch o che
SCREEN 0-i000V position and read the PA screen
voltage on che MULTI-METER. This should read
approximately 520 volts,

9. Operate the PLATE ON/OFF switch 1o the
OFF position,

10. Switch the exciter circuit breakers FIL OVER-
LOAD (S104) and PLATE OVERLOAD (85103) 10
the ON positions, and allow a few minutes time for
warm-up.

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

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

{3, Turn the MULTIMETER switch two the
GRID 0-100 MA positon, and adjust the IPA OUT-
PUT TUNING aod OUTPUT LOADING controls
for maximum grid cuerent. Make 3 note of chis
reading.

14. Set the PA GRID LOADING control so that
the dial reads 30, and readjust IPA QUTPUT LOAD-
ING and OUTPUT TUNING for maximum PA
grid current as read on che MULTI-METER. If chis
readiag is bigher than thar obtained in Step 13, de-
crease the GRID LOADING slightly, and agaio tune
the IPA loading and tuning cwouols for maximum
grid current; repeat uatil maximum grid current is
obtained. If the grid currest obrained with the dial
set atr 30 was lower than the reading noted in Step
13, repeat the above procedure by increasing the dial
setting rather than decreasing, unsl maximum grid
current is obrained. (See Figure 6 for 2L8 serting.)

NOTE: IPA Quiput/PA Input Tuning—lneracion
between the curput of the 7034 IPA siage and the
input of the 4CX5000A PA sage results in power
wransfer over a wide range of conwrol sertings.

The most efficient sesting (s obeained when the
following condisions prevail;

1. The coaxizl cable conneciing the two stages is
terminated 0 its 50 ohem characrerisiic impedance.

2. No reacive energy circulaies between the twa
stages,

3. No hot spoes occuc along the cable.

4. The circulating curreny in the 7034 suage is at
a minimum, and the clrcuit runs cooler,

To check mansminer wining for proximity w the
proper seuing, dhe followiog procedure s rec-
ommended:

1. Reduce the 4CX5000A sereen voltage 10 400
volis. Turn off the vansmiuer power and remove
the «f cable from ihe owput of the 034 stage at
che rear of the box (1]2). Note all readings.

2, Turn ON the transmitter power and (uoe the
T034 outpuc cuning concrol (1L2) for easximum
7034 screen coreent, 1f the maxunum occurs within
ooe-quarter tum of the concrols operating posuwion,
the fransmitter is propecly runed,

3. 1f improper waung is indicaced, leave 1L2 in
its aew positiun, wea OFF the power and reconaect
the r-f cable. Tum ON the power and recune che
ransminer for power putpur by readjusting  the
7034 loading and <he ACX 50005 inpuc loadiag and
ning.

4. Check the new tuning by repeasing the above
Steps,

An alrernate medod of adjuzang the ciccuic is
tune the “03Jd siage into an ¢f load, then tune the
ACX5000A inpwt for maximum drive wathour re
waing the "0 sage.

If a direcvonal coupler is available, a quicker and
more accurate vheck an be made, This is done by
placing the coupler in the line v thar it iadicates
reflected power. The ceflected power can then be
adjusted o munimum undec operausg condiions.
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15. Turn the reflectometer control to POWER
position, and adjust the PA. PLATE TUNING and
OUTPUT LOADING conuols for maxumum power
output reading on the reflectomerer. 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 59, This will compensate
for interaction of conuwols. Finally, conerols should
be peaked for maximum.

16. Raise screen voltage on PA 10 700 volts. Touch
up PA and IPA controls (in the reverse order from
the initial tupning procedure) for maximum grid drive
oa both stages and maximum power output,

17. Now, adjust PA screen voltage for che rated
10 k= oucrput. Refer 1o the PA Efficiency Curve,
Figure 9.

NOTE: It is imperative thac the power ampliker
1s operated under optimum matching condirions.
To assure this condition tum PA LOADING one-
half tura w lelt. repeak PA TUNING and read
power ouput, Turn PA LOADING another one-
half wm, repeak PA TUNING, read power and
compare with previous reading, Repeat above steps
and note whether power outpul increases o: dJe-
creascs. lf i incresses, keep going untl a poinc is
reached bevood which power is decreasing again.

Should power decrease, bowever, reverse pro-
cedure and make one-hall turns of PA LOADING
1o the right

During these adjusuments the PA sceeen voliage
should not be changed. Whenever the screea volage
is chaoged more than about £10%, PA LOADING
and PA TUNING should again be optimized.

Power outpuc of the transmilter is proportional
10 the screen voluape, but at a ceraio point, the
outpur power will nat increase further in spite
of further increase in screen voltage. (See Figure
10.) Care should be raken not 10 operate bevend
this poinc since PA effciency will decrease rapidly
if screen voluage i raised further, Widh sufhcienm
drive. the tapering-ofl should occur at an output in
excess of 10 kw ac screen voltages of 80¢ V or
more. However. insufficient drive may cause this
poinc 10 shift 10 power levels less than 10 kw and
lower screen voliages.

With the transmitter tuned and adjusted for
10 k= output, and the refleccometer 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 lefr-hand one of two potentiometers located on 2
pancl below the overload relays. The right-hand
potentiometer is 2R15 which is used for adjusement
of the remoate meter with 2513 in the REMQOTE
position.
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TABLE [ll. TYPICAL "MULTI-METER" READINGS

Posstion of {

"MULTI-METER" Swisch Reading |
OFF ... . 0
7034
GRID 0-50MA .. ... .. .. ... 9.5 ma (appiox.)
CATHODE 0-500MA .. _... 220 ma (approx.)
SCREEN 0-S0MA .......... . 7 ma (approx.)
SCREEN 0.500% ... . ..... 250 (¢ 300 vdc
4CX5000A
GRID 0-100MA ..... . ..... 40 10 50 ma
SCREEN 0-500MA ... ... . 50 10 )40 ma
SCREEN Q-1000V ... .. . ..... 700 (o 800 vdc

To read transmission line VVSWR on the reflecio-
meter, proceed as follows:

1. Turn reflectomerer switch, (2513) to VSWR CAL
position, and adjust the reflectometer control (2R13)
unul the reflectometer reads 100,

2. Switch reflectometer switch 10 VSWR posicion,
and read directly on VSWR scale of reBectomerer.

Aftex the necessary adjustments have been made
for the correct reading of the reflectometer, operace
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
mountng clips, and disconnect the 4CX5000A screen
lead from feed througb capacitor 2C1t. See Figure
13 for the location of these companents.

2. With a dummy load connected to the trans
mitter output, operate the PLATE ON/OFF swiwch
1o the ON position. Measure the power output of
the trapsmirter with the SCREEN RAISE/LOWER
switch adjusted ro provide 300 valts on the screen
of the 7034 driver tube. If the power output is
greater than three wats, further adjustments of the
neutralizing slides at the front of the PA tube will be
required uaul the power cutput is aot 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 aond connect the
transmission line to the outpuc of the rraasmitcer,
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CPERATION

In normal transmitter operation, the circuit breakers
LINE (281), FILAMENT (253), SCREEN (254}
and PLATE (252) should be left in the ON position
and the crystal heaters left runoing continuously,
unless the transmirter is to be shut down for exrended
periods of time. This way, ir is possible to start and
stop the transmitter by operating only the filameat
and plate circuit switches TRANS ON/OFF (2510)
and PLATE ON/OFF (289), respecrively,

To interrupr transmission for a short interval, the
PLATE ON/OFF switch should be depressed to irs
OFF position. This will remove plate voltage from
the transmirter circuits but the filament power will
remain on the wbes. The wansmitter can then be
rerurned to immediate operation when the PLATE
ON/OFF switch isagain closed.

NOTE: One button conwol of the transmirter may
be achisved by lvaving the PLATE QN/OFF swich
in the ON position and operating the BAlament
ON/OFF ssvitch. Operated in this manaer dhe (rans-
mucer will automardically go through the necessacy
starting sieps including ume delay relay operadion.

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 transmirter is operated.

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

Performance of the FM excirer can be checked by
observiag the patterns on the built-in escilloscope
while the transmitter is on che air, For rypical oscil-
loscope patterns refer (o Figure 7 in the Exciter
Section of this book, These oscilloscope patrerns may
be observed during regular aperation without affect-
ing performance of the wansmitter.

Overioad Resetting

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

MAINTENANCE

With ordinary care a minimum of service will be
required to keep the BTF-10D in operation. However,
a regulac schedule of Inspecrion 3nd service as out
lined in the Maintenance Schedule will help to avoid
interruptions o broadcasts, gready extend the life of

components and contribute in large measure 0 overall
peak efficiency in operation.

WARNING

ALWAYS OPEN THE LINE CIRCUIT
BREAKER, AND DISCHARGE C(IR-
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 swirching the MULTI.METER switch (2814)
on the front panel and the METER swirch ($102)
in the exciter to each of their positions aatil an ab-
aormal reading is found, idennfying the difficulry.

Failure of automatc frequéncy conurol due o a
tube or other componen: will be evidenced by opera-
tion of the relay K101 in the exciier off-frequency
conwrol circuit which will opea the plate conractor
cireuir of the transmicter, removipg plate volrage. If
the master oscillaror is functicning, the ourput carrier
frequency can be conuolled manually as follows uatil
such time as repairs can be made:

1. Remove the 2021 QFF-FREQUENCY coatrol
cube (V116).

2. Turn the AFC-OFF switch (8101) to the OFF
positon,

3. Slowly rocate che top adjustment screw of T103
in first one direction and then che other to bring the
output frequency o its assigned value as indicared by
the station frequency monitor.

Stability of the master oscillaror without afc is
such that it maintains frequency to =1 ko (at the
final frequency) for short periods of rime. Pessible
drift can be corrected by adjusiment of the wp screw
of T103.

MNOTE: The vohage of the flament d-¢ power sup-
ply in the exciter will vary with load. Therefoce,
care should be taken not 1o remove mace than wo
of the wbes having d-c on the Blament, Otherwise,
damage to the remaining d-c heated wbes oc 1w
€202 in the exciler unic may resule,

Emergency 4CX5000A Plate Lead

If necessary, the teflon plate lead for the 4CX 50004
PA rube can be replaced by a length of RG-58/U
coax cable with the outer cover and braid shielding
removed.

Troubleshoating MHints

NO PA DRIVE — Check the coax cable and con-
necuons becween the [PA and PA (1]2-1P2 and
2P1-2]1) for continuity and for hot spots, The cable



should be near ambienc emperature. Examine capaci-
tors 2C4, 2C15 and 2C33 for hairline cracks. If cracks
are found, the capacitor is deferrive and should
be replaced.

Cleaning

Ceramic insulators and bushings should be kept
clean art all times. Tnsulators subject to stress in high-
volaage d-¢ fields may rupture if sufficient dust ac
cumulates o cause a corona discharge. Clean iasula-
tors by using a soft clean cloth and Chlocochene.®

Circuit Breokers and Relays

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

Tubes

All tubes should be checked periodically. Tube
failure can be anticipared by keeping a log of rube
iife, and replacing rubes as indicated by the log or
when reduced output is apparent.

Silicen Rectifiers

The condition of cthe silicon recrifiers 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 resistaace should
measure 20,000 ohms ==5%,. Unless the reverse re-
sistance reading of a cell is abnormally low, the
22,000 ohm resistor shunting each one need pot be
disconnected. The condition of an entire cell bank
may be checked simply by meesuring 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 toral diffiers
appreciably from the computed figure, one or more
defective cells are indicated. To determine which cell
(or cells) is defective, follow the above procedure for
checking individual cells,

# Because of the woxic efiecis of carbon teirachionds, the use
of Chlorothene iy recommended. Chlorothene is 8 Dow
Chemical Co. Produdi, and is available through that com.
pany’s outlers,
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Recommended Maintenance Schedule
Daily
1. Check and compare all meter readings ar starr-

up. Adjust filamenc voltages if necessary. Cor:ec any
conditions revealed by abnormal readings.

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

3. Make general visual inspection after shur-down,

4. If overloads have occurred, examine ar shug
down, components involved, Repair or replace as
necessary.

Weekiy

1. Clean incternal parts of rransmiter, Use clean
oft ¢loth o0 insulaiors. Use vacoum cleaner or hand
blower for removing dust and dirz,

2. Testall door interdocks and grounding switches.

3. Check PA and output r-f circuits for evidence
of heanng at connector or junction points,

4, Make overall check of distortion and noise leve .

Montbiy
1. Check spare crystal in operating crystal socket,

2. Check condition of relav contacts. Service if
NeCESSAryY.

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

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

Quarierly
Lubricate runing drive mechanism gears and

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

Semi- Annually

1. Inspect relay comacts and replace where re-
guired.

2. Test spare tubes.

3. Tighten all connecuons in transmitrer,
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LIST QF PARTS

Symbol No. Ii’d No. | Drawing No. | Description
250 WATT R.F. UNIT, M|-3U502-A
CAZACITORS:
1CJ 717634 8971908-1 variable, 4.35-102 auf
1C2 215859 8821367-. WY ceramic, 23 wmed z5%, 7500 v
1C3 217636 88253449-2 ceramyc, feed-thru, 470C uul 220%, 500 «
1C4 95701 984002-361 siiver mica, 1000 upf 210%, S00 «
1CS 217636 8825449-2 ceramic. feed-thru, 470 uaf 220%, 500 v
1C6 95707 984002-361 salver maca, 1000 nuf 210%, 500 v
1C? 217636 8825449-2 ceramic, feed-thru, 470 auf 220%, SO0
1C8 95707 984002-361 silver mica, 1000 nuf 210%, 300 »
1C9 Capacator: (part of 1AV])
1C10 95707 984002-361 silver mica, 1000 puf{ 210%, 500 v
1011 2171636 88235449-2 ceramic, feed-thru., 470 puf 220%, 500 «
1C12 221716 8889785-2 ceramic, feed-thru, 1000 uuf £20%, 3000 ~
1C13 2.7634 8971908-) varrable, 4.5-102 uuf
1C14 211186 479072-1 ceramic, 1000 wpf -20 +440%, 2500 «
1C15 to 1CILS8 217636 8825449-2 ceramic, feec-thcu, 470 wf =220%, 500 »
1J1,1J2 92180 433647 -) Hecepracle: female
1L1 2.7633 8956317-2 Coii' 3 wurns 3716 0., ubing, salver plared
1L2 217632 §956317-1 Corl: 4 turns, 3/16 0.D. wubing, si1lv-: plated
1L3 222952 8985525-501 Choke: R.F.
1P104 3266 £278243-1 Connector: femsle
1P105 55808 727969-8 Connecror: female
1R1 09126-69 Besistor: fixed, comp., 3900 ohms, 23%, 2 w
112 217635 8871557 -¢7 Besistor- f{ixed, wire wound, 40 ohms, 21% 2 «
1R3 96728 8857185-1% Resistor: fixed, wire wound, 200 ohms. 15%, 295 w
1R4 217615 B8T1557-64 Kesastor fixed, wire wound, 4 ohms, 1%, 2 w
1R5 210366 @9033-38 Hesastor: fixed, wire wound, 5000 ohms, 210%, 95 w
1R6 207818 99033- 36 Hesastor: faxed, wire wound, 3150 ohms, 210%, 935 w
1B7 217635 8871557-¢C2 Resi1stor: fixed, m»ire wound, 40 ohms, 21%, 2 w
1R8 99126-51 Hesistor. fixed, comp., 120 ohms, %10%, 2 w
151,154 54920 8881052-1 Switch: nterlock
152 21763) 8953364-502 | Svaich: grounding
153 95677 8822758-2 Svavch: airflow
2218)0Q Switch - only 250 v A.C.
185 216022 8953364-50) Swaech: grounding
1T} 215512 8412123-1 Transformer: fil.,single phase 2087240 v, 50/60 cy.
1Xv1 215844 464586-2 Socket: air system
99933 464586-3 Chimpey anly
Kiscelloneous:
757412-506 Cable Assembly
96579 146978-502 Connector - male coaxaal
212885 B8905991-1 Connectaor - male coexial
211104 477946-502 Contact Assembly: {ront panc., horizontal mounted
215855 8413444-502 ) Contact Assemoly: front penel, vertical mounted
217663 8822780-31 Bose: flexible, rubber 47%" lg. x 1% 1I.D.
94641 8914329-1 Receptacle: female, turnlock fastener
219131 8510265-1 Screw: lead, cteflon (for 1Ll end 1L2)
223100 8518085-501 Svoport Assembly
10 KW AMPLIF{ER, M}-3u455Y4
281 8616009-1 Blower - (MI-34556)
221586 8616009-2 Motor - 3/4 H.P, 3450 RPM 230 Y 50/60 cycles
221587 8616009-5 Belt - drive :
221588 8616009-4 Pulley - 5/8" dia. hore
221589 8616009-5 Pulley - 3/4" dia. bore
221590 8616009-17 Mounting - Shock (See plate, stock no. 222330,
bel Ow)
222330 89B98717-2 Pleve - (order with 221590 shock mounts for
early BTF-10C Trensmitters anly)
2B2 215552 480053 -1 Motor: 115 v, 60 cycle
CAPACITORS:
2C1 $5018 863691-2 metor circuirt, 1.2 uf, 220 «
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Symbol Nao. Stock No. Drawing No. Descrptiun
2C2 214696 2821367-4 hi-voltage, 190 uuf 13%, S000 v ceramic
2C3 217634 8971908-1 varisble, 4.5-102 wuf
2C4 211186 479072-1 ceramarc, 1000 puf +40 -20%, 2500 v
2C5 221716 8889785-2 grid {ecd-thru, 1000 upf 220%, 2000 v
2C6, 2CT 54643 8881825-1 {il. feed-thru, .01 pf *20%, 230 v
2C8 810004-4 36091-523 amp. meter by-pasa 0.01 af £20%
2C9 217651 8973315-501 plate, by-pass
217638 8436554-501 contact assembly
2C19 217653 8671927-2 ceramic, 50 guf, 15,000 v
2C11 221716 B889785-2 grid feed-thru, 1000 uuf 220%, 2000 v
2C12 mica, D.005 thk. test voltage 2000 v
217645 8971914-1 micas only
2Cl13, 2Cl4 810004-4( 36091-523 by-pass 0.01 uf £20%
2C15 211186 479072-1 ceramc, 1000 upi +40 -20%, 2500 v
2C16 810004-4| 36091-323 amp. meter by-pass 0.0} «f z20%
2C17,2C18, 2C19 209037 290193-108 paper, 8 uf 210%, 3000 v
2C20 810004-4| 36091-523 amp. meter by-pass 0.01 «f 220%
2C2\ 220328 990193-51 3 pf 210%, 7500 v (paper)
2022 Not¢ lsed
2C23,2C24 52758 990193-46 peper, & nf z10%, SCO v
2C25 217653 8971927-2 ceramic, S0 uuf, 15,000 v
2C26 Fil.. by-pass
217647 8708499-501 plate assembly
217643 8971960-1 mica anly
2C27 fil., by-pass
217647 37088499-501 plate assemblv
217644 8971960-2 mica only
2C28 to 2C30 211186 479072t cetamic, 1000 uuf +40 -20%, 2500 v
2C3. 97151 83889035-2 ceramic, 390 «uf 110%, 8000 v
2C32,2C33 211186 379072-1 ceramic, 1000 upf{ +40 -20%, 2500 v
2C34 218954 | 8976374-1 paper, .001 uf, 10,000 v
2C35 219175 450184-4 paper, 10 uf, 400 v
2C36 990167-19 cecamic, 10,000 ppuf +100 -0%, 300 v
2CR1, 2CR? 2)7866 8461374-1 Reccaflier: single phase, center tap
2CR3, 2CR4 Not Used
2CRS, 2CR6 61876 Parv of 221 (INZ1RB)
2CR7 220285 8722935-502 Rectarfier low voltage {complete with diodes)
2CR8 to 2CR11 8720774-501 Bectilier: assembly
218347 8438545-1 Bectifier: silicon (10 req’'d. per assem.)
218346 8438545-2 Rectifier. silicon (10 req'd. per assem.)
2CR12 to 2CRIT 8720774-502 |Hectafier Assem.
218347 B438545-1 Recvifier: silicon
218346 8438545-2 Rectafier: salicon
2DS) 4$59610-10 Light: 1ndicater overload
99767 439610-33 Jewel - yellow
16154 159610-36 Lamp
161553 459610-40 Resistor
99763 459610-46 Socket
2Ds2 3439610-8 Light - 1ndicacor plate on
99765 3459610-31 Jewel - red
16154 459610-36 Lamp
16155 423610-40 Resistor
99763 459610-46 Socket
2DS3 439610-12 Light - Indicator i1nterlock
99768 459610-35 Jewel - Blue
16154 459610.36 Lamp
16153 459610-40 Resistor
99763 450610-46 Socket
2054 $59610-9 Light - lndicator (ilament
99166 159610-32 Jewvel - Green
161354 459610-36 Lamp
16135 439610-40 Hesistor
96763 $39610. 46 Socket
2J1 92180 433647-1 Receplacle: female connector
2K) 210304 754291-1 Relay - H.V. overload
2K2,2K3 Yot Used
2K4 215614 411073-5 Relay - 45 sec. time delav fiiament
2KS 210504 7542911 Nelay - screen supply overload




[ Symbol No. Stock No. Deawing No. Description
K6 210404 754291-1 Helay: 7024 ov: ! .d
K7 217619 $58561-8 Relay: 2 sec. time delay overload
2K8 216987 486126-2 Relay: notching
2K9 216989 482711-6 Connector: plsare
2K10 216991 480003-4 Relay: plste latching
2K11 216988 8412197-1 Contactor - filament
2K12 217606 627511-49 Contactor - Control
2K13 216934 8412197-2 Contector - Blower
2K14 216991 480003-4 Reley - filement latching
2K13 210404 7542911 Relay - 4CX5000A overload
2K16 217572 627511-55 Relay - Bies interlock
2).) Not Used
2102 Choke:- plate
213 95316 900431-4 Choke:= plave filter
2L4, 215 93658 9492511 Reactor - 10 henrys
2L6 vo 2L9 Part of plate tuning, plste loading, grii tuning
sssemblies and grid tuning inductor respectivelw
2110 8976344-501 Coil: bus wire 3% turns 1.06” O,D. 128" dis.
2L11 221173 8449712-} Reactor - filter
2M] 217732 482744-10 Mever - plete 0-3 amps
2M2 22032} 482744-32 Meter - plate 0-10 KV
M3 217528 84365261 Meter - reflecto mever
204 217359 8959099-1 Metver - multiplier
2M 5 216023 459672-129 Meter - line
2M6 2171527 §971909-1 Meter - hour
RESISTORS:
Fixed, Composition - Unless Qtheruise Soecti/ved
2Kl 220324 993007-9 0.25 oho, 210%, § »
2R2 Not Used
2R3 217609 §67971-327 wirewound. 3.6 ohm, $]10%, 1 «
2R4, 2R¢ 211652 8917168-2 150 ohm, 25%, 70 w
286 54624 99031-31 1000 ohm, 15%, 95 w
2R7 217616 8871557-65% wire wound, 20 ohm, 21%, 2 =
2H8 o 2R10 204309 B888772-22 wire wound, 20 oha, 110%, 200 w
2R11 220319 8702674-512 Resistor assembly
52819 8702674-3 registors only 500,000 ohm 21%, X w
2812 90496-82 47,000 ohm, 25%, 1 w
2H1 3 205064 433196-6 varieble, 10,000 ohm, 210%, 2 w
2R14 217618 433196-14 variable, 10,000 ohm, 210%, 2 w
2R.§ 2153733 433196- 3] variable, 1000 ohem, $10%, 2 w
2R16 217615 8871557-64 wire wound, 4 ohm, 210%, 2 w
2R17 5281¢ §702674-3 0.5 megohm, 1%, % w
2R18 Not Used
2819 52819 8702674-3 0.5 megohm, t10%, % w
2R20 217617 8871557-66 wire wound, 2000 ohm, 2}%, 2 w
2R21 216026 99037-47 wire wound, 40,000 ohm, $10%, 200 w
2R22 220326 99037-36 wire wound, 3100 ohm, 110%, 200 «
2R23 45983 98037-33 wire wound, 1600 ohm, 210%, 200 w
2R24 220325 99037-132 wire wound, 1200 ohm, 210%, 200 w
2R25 217612 99029-55 wire wound, .5 ohm, #10%, 45 w
2R26 vo 2H29 Not Used
ZR30 52819 8702674-3 .5 meg, 210%, ¥ w
2R31, 2R32 90496-82 47,000 ohm, 15%, 1 w
2R33 61011 867971-329 wire wound, 4.3 ohm, 210%, 1 w
2R34 220327 8871557-56 940 ohm, 21%, I w
2R35 211616 993007-100 9000 ohm, 15%, wire wound, 5 w
2R36 48568 993008-81 1000 ohm, 5%, wire wound, 10 »
2R37 220286 99029- 36 3100 ohm, %5%, 45 w
2R38 217608 993007-18 wire wound, 0.7} ohms, 210%, 5 w
2839 217614 BB71557-53 wire wound, 1250 ohms, 21%, 1 w
2R40 90496-50 100 ohms, 210%, 1 w
251 220323 8434081-3 Breaker - 100 A
282 220322 8434081-2 Breaker - 70 A
283 217622 482740-5 Breaker - 15 A, 2 pole, 240 v, 30/60 cycle




Symool No. Stock No, Drawing No. Descrption j
254 215946 482740-1 Breaker - 5 A, 2 pole, 240 v, 50/60 cycle
255 211742 8836936-11 Thermoswitch - overload (less heaters)
217664 heatec only (style - 1532948)
256 o 2358 54920 8881052-1 Switch:- interlock, 2 pole, 110 v, ac., 15 amps
259 ro 2512 211065 738998-53 Switeh - key lever, power type, 1” F contact, 2 way
2513 217607 426010-10 Switch - 1 sec., 5 pos. reflecto mecer
2514 217625 480092-3 Switch - rotary. 5 sec., 8 pos, multiplier meter
251% 247621 4610205-8 Switch rotary, 2 sec., 4 pos.
2516 to 2518 | 216022 8953364-501 |Switch - Assembly H.V. grounding
221848 8953366-301 Spring assem.
220313 8953372-1 Contact
210281 426767-9 Insulsator
2519 8822758-1 Switch- air flow, iaterlock
221810 Swatch
221811 Vane - #1800
2T} 221266 8448402-1 Transformer - plate
T2 2135944 84)5073-4 Trans{ormer - control
2713 212937 992085-1 Trans{ormer - B.B.
2T4 90148 457084-1 Transformer - powerscat
T3 215353 482736-1 Transformer - screen
2T6 96348 457084-1 Transformer - powerstat screen
277 217021 8411065-2 Transformer - 4CX5000A falaoen:t
2T8 ta 2113 Not Used
2714 207530 8436506-1 Trans[ocmer - baas
28V1 2171037 544382-1 Socket - 4CX3000A consisting of
220957 644382-3 Contact - screen griv
220958 644382-4 Contact - control grid
220959 644382-5 Contact - outer filament
220960 644382-6 Canvact inner filameat
223 220320 8434079-3 Coupler - lThrectainnal
Miscelloneous:
214657 885655-10 llearing
214658 188183-12 Besrinyg
42736 99045-4 ILlip - foe .812" dia. fercule
52717 7862770-1 Clip - for L-1/8" dia. ferruie
21161 B904324-1 Contact
217650 §971916-503 Contacy Assembly 2.8
217646 8971915-501 Contact Assembly screen cont cts, 4CA5000A
117649 8971916-502 S>creen Conmtact - 4CX5000a - 206 '2L3
57339 8809471 Coupliog - 1nsulated
215847 477962-1 brive - right angle
25160 888488-3 Filver
97459 426763-3 Insulator - 4257 lg. x 3/4" dra. steatite bushing
2176357 426711.12 Insulator - 1" lg. x 3/8" sy. pest
208116 426765-LC [nsvlatar - 1" lg, x 3/8" dia. steatite, cylindrica’
97457 426767-3 [nsulator - 1" 1g. x 3/4" di1a. steatite, cvlindircal
210281 4267679 Insulator - 1-1/2" 1g. x 3/4" dia. steatile
cylindracal
2097114 126773-9 Insulator - 1-1/2" lg. x 3/4" sq. steatite square
post
209929 4267713-12 Tasulator- 2" Jy. x 3/4Y sq. steatile, square post
S1781-4 $26762-6 Insulator -~ 1-1,2" lg, x 17 x .. 2" steatate,conical
208116 32H767-12 Insulator - 2”7 1y, x 3/4" dia. steatite cylindrical
208005 426175-12 Insulator - 2" lg. x I" sq. steatire square post
99043 426762-9 Insulater - 2 lg. x 1-18" x 5 8” steatite conice.
215877 737820-505 Knob - for 2HK13,2513, 2514
17269 731820-501 Knob - Tor 2515
98057 737820-506 Knob - for 274
200706 8879203-2 Yad
93641 8934329-. Recepracle - Fascener
217055 892414292-8 Screw - jead
2054 8944292-7 acres - lead
AB480 8886047 -3 Rasher retaining
99376 449642-28 Fastener only
223103 88 14044-2 Wice: vellon, silver coated 7:20 ,285 Q,D. (3"

leg.)

INSTALLATION MATERIAL, Mi-34553

JCREY o 2emT |

| B720774-502 Hectifier Assembly
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Symbol Neo. Stock No. Drawing No. Description
218347 8438545-1 Rectifier. silicon (3 req’'d. per assem.
218346 8438545-2 Rectifier: silicon (3 req'd. per asssem.:
57077 887449.501 Arem - mssembly, crank
221127 8820789-4 Boot
35913 8624489-4 Clemp - hose
211286 8918002-501 Crenk - sssembly vuming
53592 877065-1 Knob -(for crank assembly)
223103

Cable - teflon (high volisge lead)
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Figure T-17. BTF-10D Power Amplifier, Door Open, Panel Removed
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Figure T-19. PA Tube Sockef, Bottom View
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MI-27967 FM HARMDNIC FILTER

A
INPUT OR
oureyr €8 ¥4 i INPUT
el i - - - OR
[ OUTPUT
3 1/6 dia,
17 1/2 le- 3 1/8 dia,
J '
: |
Mechanlcal Speciflcations
Mounting: Horizontal position recommended. Recommended location near
tranamitter output.
Amblent Temperature: 45°C max.
Weight 84 lbs.
Prequency 4 Desigrnation
88 to 98 MC 140. 28 WI1-27967-1
98 to 108 MC 125.38 MI-27967-2
Electrical Spec]fications
Frequenry- 28 to 108 MC
Max. Power: 10 KW (7500 fr. max. altitude)
Tnput & Outpu:: 50 ohms, 3-1/8 coaxial line MT-27912
VSwWR- 1.10 or better
Lo tepuaiion- 30 db through seventh harwmonic
Ef fenciency at
Asslgnea Frequency- 98%
Accessorles
Reducer 3-1/8 to 1-5/8 coaxial line - MI-19113-C-7
Coupling. mtraight 3-1/8 comdial lfoe - MI-27912-4
Insert - MI-19313-10
8-8438590

Figure T-20. Hermonic Filter, Technical Summary

/M—DERIVED HALF-T SECTION '
| CONSTANT-K LOW-PASS SECTIONS

CONSTANT-K HALF-T SECTDN\\)

i

| = ‘ '
50 OHMS

Figure T-21. Harmenlc Filter, Schematic Diogram
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‘ COPPEQ GND S5 - 2 CONNECTS TO BLDG.
| FRAMEWORK Of XTERNAL STATION GND.

e

BOLY CABINETS TOGETHER IN 4
PLACES AS SHOWRN.IN TYPICAL
CRDSS SECTIONAL ViEwW BELOW
USING HARDWARE M1-34553
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Symbol No. Stock No. Drawing No. Descripsion
P104 32661 878243-1 Connector - female
P105 55808 727969-8 Connector - female
P106 214186 427992-1 Connector - cosxial, male
RESISTORS:
Pixed, Composition - uniess otherwise specified
R101,R102 82283-141 180 ohms 3%, % w
R103 82283-147 330 ohms 15%, %X w
R104,R105 82283-14) 180 ohms 5%, Y% w
RLO6,R107 82283-133 82 ohms 5%, % w
R108 B2283-16 15,000 ohmns 210%, %X w
R109,R110 82283-66 2200 ohes $10%, % w
R111 82283-76 15,000 obms £10%, % w
All12,R113 82283-67 2700 ohms 210%, % w
R114 90496-63 1200 ohms 110%, 1 w
R11S 82283-147 330 ohms 5%, ¥ w
R116 82283-717 18,000 ohms 210%, % w
R117 90496-86 100,000 ohms $10%, ) w
R118 82283-80 33,000 ohms $10%, YU w
R119 82283-79 271,000 ohms t10%, % w
R120 82283-14 10,000 ohms, 2)10%, % «
R12) 82283-64 1500 ohms 110%, % w
R122 90496-B5 82,000 ohms $10%, 1 w
R123 99126-55 270 ohms 210%, 2 w
R124 55186 867970-305 wire wound, 0.43 ohms #10%, % w
R125 90496-76 15,000 ohms 210%, 1 w
R126 90496-85 82,000 ohms 210%, 1 w
R127 82283-163 1500 ahms 25%, % w
R128 99126-55 270 ohms 2109, 2 w
R129 90496-76 15,000 ohms £10%, 1 w
R130 90496-79 27,000 ohms £10%, 1 w
R13) 82283-159 1000 ohms 25%, % w
B132 93933 458574-36 wire wound, 400 ohms 15%, 10 w
R133 217563 458572-85 wire wound, 16,000 ohms t5%, 5 w
R134 90496-121 27 ohms 15%, 1 w
R13S 82283-74 10,000 ohms 210%, 4 w
R136 217602 99316-3 wire waund, S ohm 1l%, K w
R137 55186 867970-305 wire wound, 0.43 ohms 110%, % w
R138 99126-1 10 ohms £20%, 2 w
R13¢9 217604 990185-395 film, 9530 ohms 21%, % w
R140 82283-62 1000 ohms +10%, % w
Rl41 99126-73 8200 ohms 210%, 2 w
R142 82283-62 1000 chms 210%, % w
R143 99126-773 8200 ohms 210%, 2 w
R144 82283-66 2200 ohms 110%, % w
R145 99126-13 8200 ohms $)0%, 2 w
R146 82283-66 2200 ohms 210%, b w
R147 99126-73 8200 ohms 210%, 2 =
R148 82283-82 47,000 ohms 1107, % w
R149 82283-84 68,000 ohm 210%, % w
R150 82283-98 1 meg ohm *10%, % w
R1S1 82283-86 100,000 ohms 210%, % w
R152 82283-72 6800 ohms t10%, % w
R153 82283-56 330 ohms 210%, % w
R154 82283-66 2200 ohms 210%, % w
R15% 99126.73 B200 ohms t10%, 2 w
R156 82283-82 47,000 ohms 1]10%, ¥ w
R157 82283-84 68,000 ohms £10%, % w
A158 189017 941799-17 wire wound, 4000 ohms 5%, 5 w
R159 93466 4585712-97 wire w,und, 40,000 ohms £5%, S w
R160 to R162 82283-50 100 ohms x10%, % w
n163 82283-86 100,000 ohims £10%, % w
R164,R165 82283-99 560 ohms t10%, % w
R166 82283-50 100 ohms 210%, % w
R167 82283-86 100,000 ohms £10%, X w
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Symbol No. Stock No. Drawing No. Description
R168 82283-98 1 meg ohm t10%, ¥ «
R169,R170 82283-183 10,000 ohms 5%, % w
R171 82283-90 220,000 ohms £10%, % w
R172 R173 82283-86 100,000 ohms %10%, 4 w
R114 56596 458575-108 varibale, carbon, 2500 ohms *10%, 2 w
R175 82283-92 330,000 ohws $10%, X w
R176 82283-82 47,000 ohms £10%, X w
R177 217546 8914834-3 wire wound, 2000 ohms 3%, 25 w
R178 82283-82 47,000 ohms £10%, ¥ w
R179 82283-92 330,000 ochws, t!10%, % w
R180 82283-78 22,000 ohws %10%, % w
R181 90496-81 39,000 ohms :10%, 1 w
R182 §2283-61 820 ohms £10%, % w
R183 206044 433196-3 variable, .25 meg ohms 210%, 2 w
R184 82283-88 150,000 ohms :10%, U w
R185 52837 433196-5 variable, 50,000 ohms ¢10%, 2 w
R186 82283-98 1 weg ohm £10%, % w
R187,R188 82283-100 1.5 weg ohm 210%, %4 w
RL1B9 82283-95 560,000 ohm £10%, % w
R190 217603 990185-468 carbon, film, 49,900 ohms %1%, % w
Ri91 214810 990187-668 film, 4.99 megohms 1%, 1 w
R162 82283-175 4700 ohm 25%, % w
R193 82283-206 91,000 ohm 25%, % w
R194 90496-50 100 ohm £}0%, 1 w
R195 82283-82 47,000 ohms *10%, % w
R196 82283-74 10,000 ohwo 210%, % w
RL97 82283-82 47,000 ohms t10%, % w
R198 §2283-74 Resistor - fixed, composition, 10,000 ohms 210%, ¥ w
5101 211166 8907253-2 Switch: toggle
S102 217560 8436501-1 Switch: ratary
5103 217566 849370-8 Switch: D.C, O.L.
S104 217552 8434096-1 Switch: A.C. O.L.
5105 52980 442389-2 Switch: rotary
S106 217559 8436500-1 Switch: rolary
T101 52685 902022-1 Transformer: iaput
T102 211180 897903-502 Coil Assembly
T103 219740 7271590-507 Cail Assembly
T104 51738 728446-17 Traosfocmer: 42.8 microhenry
T10S 211182 728446-13 Transfacmer: 471 microhenry
T106 211183 128446-14 Transformer: 5652 microhenry
T107 to TI09 211184 728446-15 Transformer: 34,500 microhenry
T110,T111 51734 442511-1 Transforwer- input
T112 210660 481743-1 Transfocrmer: power
TL13 217362 8434093-1 Transfarmer: plate
T114 217357 8434095-1 Transformer: [i1lament
T115 211184 T72B446-15 Transformer: 34,500 microhenry
XC?202 217561 96390-3 Sacket: octal, red
XDS101.XDS102 88556946-2 Socket: lamp
94121 Jewel only
96610 Sacket only
XF101, XF102 48894 99088 -2 Holder: [fuse
XV10l to XV103 | 94879 737867-18 Socket: 7 pin miniature
XV0104 co XY106 94880 737870-18 Socket: 9 pin miniature
xV107 54414 99390-1 Socket: ocral
XV108 to XVI13 94879 737867-18 Socket: 7 pin ministure
XV1l4 94880 737870-18 Socket: 9 pin miniature
XV115, Xv1lé 94879 737867-18 Socket: T pin miniature
XV117 54414 993%0-1 Socket. octal
XV118 217548 8944202-1 Socker: 11 pin
XY101, XY102 75061 746002-7 Socket: crystal
Y101,Y102 Crystal
XZ101 59919 746048-1 Socket: vectar
7101 219730 481755-3 Network: pre-emphasis
Miscellaneous:
219742 8615313-9 Connector: plate cap
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