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The majority ot transmitter high voltage 
transients that occur on the input ~~er line. 
bursts of energyJ generally with that.. occur on the poW'er 
line when heavy loads are sw1 tched on and otf along the Une.. WhUe tran­
sients ot this nature cannot be eliminated.. steps can be taken to reduce 
their amplitude and minimize their destructive effects. These transients ' 
are generally more severe on a end highly reactive line. To reduce 
the problem, the PCMer Company can add pO"Asr fa.ctor correcting capacitors .. 
These capacitors not only correct power factor~ but wtO provide snubbers 
to integrate the short transient pulses. 

In the interest of economY, some poW'er companies are feeding radio and 
television 8tatious nth an open delta cirouit. The open delta circu1t 
requires onlJ two transformers for three-phase 
other t::vpse of distribution systems transformers. 
ot service ~ be fine for customers electro-mecb.anlcal machinery,; 
however" it leaves mu.ch to desired for transmitter use as the phase-to-
pwe regulation is extremely poor and is subject to high transient voltages 
as the interphase reactance is not balanced. In the past, Use ot open delta 
bas restricted to emergency service; (i.e e " restoration three-phase 

atter fa.1lure of a transformer section)" but toda7 its use is conun.on 
........ ,.1 •. 1 by some Power ' 

A broadcast transmitter- otters a very desirable constant load and for 
this reason most Power Companies vill cooperate, with. a broadoast station to 
improve their service. It a station 18 experiencing soUd-state reotitier 
f'ailures, it is suggested t.ha.t their power wtribut.1on system be reviewed 
with tbe power ccmpa:n;:y in an 'ettort to minimize transient voltages and 1.m.-

interphase regul.a t.im .. 

Another source volt.age that has been inmm to damage solid-stste rectUiers 
in the form of These transient8 cccur vhen power 

applied to the plate ot a transmitter and the resultant iflrush 
ourrent is not limited by sufficient line resiatenee or 

In most transndtter installatioM, the power line length 18 usually sufficient 
to provide the necessary resistance to limit this current. At times, trans­

installations ue adjacent to power substations end, in sncb cases, it 
1s nooessary ul!Je reactors in with the primary ot the plate trans-
former to provide the necel!ll!u!.ry instantaneous current limiting. 

RCA transmitters ot S kW or more have these reactors 
practice to leave in the 
Ihitt experienced an AM or poor output regulation experi-
enced in a TV transmitter when the signal svitches 'black to white. 
In FM service where constant current operation the reactors should 
be in the circuit at all t.imes. The new "Eli have 

leakage reactance in this 
limiting endJ therefore .. the use 

.. 
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SUGGESTIONS FOR THE REDUCTION OF HIGH VOLTAGE SOLID-STATE RECTIPIER FAUURES 
Continued 

A routine progrSJ11 or tigbtening hardware part1cular~ electrical connections 
to and trom the rectifier is mandatory as heat is a major factor in the 
destruction of si11con properties. All rectifier cells should be periodically 
tested in the lIWUlBr prescribed by the transJni tter instruction book. A new 
test procedure for the black RCA OR-JOO series I'Jtacks will give more consist­
ent reeulte than the use ot a low voltage volt ohm meter 88 the testing 
device. A copy of tbU prooedure 18 attached. 

Lightning 1.e another damaging hua.rd to solid-state rectifier8. Protection 
can best be made on the high &ide or the power d.1stributioD aysteln at a 
point before entrance to the transmitter building. Again, the local. Power 
Company can provide arresten to otfer tMs protection, ae much improvement 
has been made in these derlcea in recent )'"ears. . 

Emphasis cannot be placed too strongl)" on the uae ot a well-de~1gned ground 
8YBtem. Heavy transients can develop in an inadequate ground 8)'3tem UDder 
fault or lightning conditions. 7:0 minimize the fault transients, all major 
equipment should be. well bonded and a heavy · ground. buss should be returned 
to one c01Dl10n point to serve a.s the atation ground. 

~e above auggeatione, while intended to reduce 801id-state rect1.:N.er failures, 
are good. engineering practioes to tollow in order to obtain the II8X1mum . 
reliabUity and performance or any trarunn1.tting equipment reprdlua of the 
type of reot1f'iera employed. 

-2-
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IS8~ed by W • . A. Cul~epper/H. W. Wessenberg 

SlI'}:/t;STIONS FUR A3SURING i''''-XLv.UK 

HIGH VOLTAaE SDLID STATE RECTIFIER RELIABILITt 

MAINTENANCl 

AND 

MODIFICATIDN 

NOTES ON RCA 

BROADCAST 

EQUIPMENT 

The a.ttached information is Gent to )"Ou in the inter.at ot belp1Dg ;YOu to 
inaure that condit1oM outside your t.ransldtt.er are coQduo1ve t.O lII8X1Aum 
silicon reotitier reliability, . 

/rne 

Attaohment 
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INDUSTRIAL ELECTRONIC PRODUCTS· BROADCAST AND TELEVISION EQUIPMENT DIVISION 

TB-72-7 
TB-B4~2 
TB-82-5 
TB-B3-2 

BTF-$E FM Transmitter 
BTF-5D FM Transmitter 
BTF-IOC/2OC FM Transmitters 
'BTF-IOD/2OD FM TranBIJtittere 

Issued by W. D. Wenger 

FM Transmi tter& 
IPA Output and PA IilPiit CQpacitors 

March 30, 1962 

Page 1 of 1 

The subjeot RCA 1M transmitters use a 100 mmfd variable capacitor for ·the 
IPA plate output tuning and the grid inp!lt tuning of the 4cxsooo Btage. 

Because of inatances where arc-over of these oapacitors have occurred at 
intervals, we are furnishing two kite to be"used as replacement for the 
capacitors designated lCl) and 20). Tbe kits are numbered MI-34317-9 
and Ml-34317-10, reBpectlve~. 

The wider spaced variable capacitors are shunted with a fixed ceramic 
unit a.nd the current through the variable portion is thus reduced. This 
will prevent heating and 'distortion of the variable oapacitor plates. 

In instal Hng the Jdtfl, the lead lengths should not be increased and 
the assembly sbould be relldily replaceable in the space occupied by the 
original. 100 mmf"d un1 ts • . 

Prev1~ d1al. readings will, ot .course, not be applicable. 

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

RADIO CORPORATION OF AMERICA • CAMDEN, NEW JERSEY 
"ne info rm. tion contlined in this bu lIeti n IS !urni.hod as I lree service to use.s 01 RCA tOu l pment to .,d in tho malntenanu, . 'ignment or PO,.ibl. modifitalion Q 1 ouch equipment. By lurnlshing 
II· .. . ~ : ... f " , .-." •• .., .. f:lr/J.. '.0:-11..,...,,, ''11(1 ,.,)o,l i -:2;'t I; {'I 1"I rH ' f'~r.Il f1 ~ it . i l jt., t .... " ~ ...... " , r-"I . 1.- • I" I " , Ih (,o - I'd r> ( mnOlli r ;lt.n,,... t " .. .. ... "': ..... ~ • .,..~ , ; .... - ,. .,; .... - .("- 1 1 _ .:", 1, ·,.1."' j,.. ,.. ,.. . .-..,I4) I~ '" ...... ~' " , .' 
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INDUSTRIAL ELECTRONIC PRODUCTS 0 BRDADCAST AND TELEVISION EQUIPMENT DIYISION 

TB-B4-3 
TB-83-.3 

BTF-SD FM Transmitter 
BTF-IOD/20D FM Transmitters 

Issued by Wiley D. Wenger 

Primary Surge Reactors 

June 4, 1962 

Page I of I 

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

Inside the cover, a te:nninal 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 llnks in place, 60 

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 ao that the reactors 
are in the circuit. When this is done, the d-c pIa. te voltage will be 
slightly lower than previously by a hundred volts or 60. Transmitter 
power input should be readjusted slightly to compensate for this change. 

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

~/ o 

RADIO CORPORATION OF AMERICA • CAMDEN , NEW JERSEY 
"ThOInlormatlon cont. 'nod " this bull.~n I, rvr nl,h.~ os. fre ••• rviCBlo u'"" ,I RCA oqulpmonl to .Id 10 the m.'nlon' n". a;lg.menl or pouibl. m~ lfi t .lion 01 ,uch "1u IPmont. By lur nlshlng 

r;-'r'5 I' " · ·,., ;:; llon RC~ ~$sume:s no obl,pall'Jo or r~sp o "'Sltli!1'", 1o SLJOP .. D~r''S tu Da~ 'or the cost of modificatlons. Or e1cr."nw(\ eXistin g eCI'J IDmenf loc n,=~ produt'l iar. mlJodel!, or othe rwi)e: '" 
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INDUSTRIAL ElECTRONIC PRODUCTS· BROADCAST AND TELEVISION EQUIPMENT DIVISION 

TB-84-7 
TB-8.3-7 

BTF-5D Transmitter 
BTF-I0D/20D Transmitter 

Issued by W. D. Wenger / W. B. Fletcher 

February 1.. 196.3 

Page 1 of 1 

Silicon Rectifier Cooling 

In order to provide better cooling for the bigh voltage rectifiers 2CR), 
2CR4, and 2CRB through 2CRl7 J it 16 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 p1pe----uia t provides cooling 
for the driver oabinet. The sketch shawn below gives the eJCaCt location 
of the hales. 

Note: These holes may be more easily drilled from the inside of the r-f 
box. 

10 kw 
r-f box 

.250" dia. 
4 holes 

I 
Present air pipe for driver cooling 

o 
o 

~~ ~T~ ~I(- ~ 
1-3/4 I 1-5/8 I 1-5/8 1-3/4 

RADIO CORPORATION OF AMERICA • CAMDEN, NEW JERSEY 

, 
.' 1..-o· 

"a.lnIOI moho" <o"I.".~ " 'his bullBlJn " lurnl.hed ... h .... IVIC' 10 "s." 0 I RCA equipment lo.,d In Ihe m"nt8n~n" , ,1,gnn,.,1 01 p"ulble modilita(ion 01 such ~ul~m," l, By Iv,"b~ing 

th" ,nl o,ma,i,n RCA .. 'um" "' '~',g.t,o n or "'PlIn.ill,lil, '0 .u~ply paris , to pay ror I~e cos, of m.dr~<allons, 10 . "honKo ",,',ng eQuIpment tOI n ... pII)(lucliOn mod.ls, or otho, ,,,,, • ." 



INDUSTRIAL EL[CTRONIC PRODUCTS· BROADCAST AND TELEVISION EUUIPMENT DIVISION 

TB-12-S 
TB-84-1 
TB-82-4 
TB-B.3-1 

(BTF-5B) 
(BTF-5n) 
(BTF'-lOC/2OC ) 
(BTF-IOn/20D) May 18, 1961 

Issued by A. H. Batt and I. H. lnbaeh Page 1 of 2 

Improved Transmitter Perfo~oe and Reliability 

I. The following three kite are being supplied to all BTF-.5B, BTF-5n, 
BTF-IOC, BTF-lOD, BTF-2OC, and BTF-20D FM TrBllBmitterB to improve 
transmitter performance and reliab1l.1ty. 

(a) MI-34317-2. "Spark Gapl1, '!his is Ii device designed. to' conduct 
only when Ii voltage above Ii certain level is placed acrOBS it. 
When the voltage is reduced below a certain level, the "spark 
gaptt "Will again appear ae an open circuit. The "spark gapR 1s 
designed to protect transmitter components from high voltage 
surges caused by gaB pings 1n 4cX5000A tubes. The "spark ga.p" 
i8 placed, electrically, from the screen ef the 4cx5000A to 
ground. 

In all high power tubes it is possible for gas pings to occur. 
When this happens, the grid of the tube is effectively at anode 
potential. rfuen the voltage on the soreen goes above 1500 volts, 
the ttspark gapn will conduct and the high voltage will be ahorted 
to ground. A£ a result, components ill the grid circuits are pro­
tected from high voltage circuits. 

One each of MI-343l?-2 will be supplied for each FA in the trans­
mitters listed a.bove, except two each for the BTF-2OC and BTF:"20D. 

RADIO CORPORATION OF AMERICA • CAMDEN, NEW JERSEY 
··Th., nf ormal,on cOnl., ne<! In thiS Dullel";; furnIShed., • fr ee " "'co to "0,. of RC A equipm ent Ie Bid In the m.lnt<nBmD. "I ~n';'enl or po,,,ble modl~callo n 01 such 'qu lp"" nt. Oy ru rnistl"f 

!hi s ("")rl'·,lli an RCf\ ass, umE" s nO Obr ". I:l h[](I or res[] ons lb ilHy to supolv r·~r(~ to Di Y for Itu (;os\ Ql rnoOl nc atron.s. ( 0 exchange Cil stlng ~ Qvi o mtn 1 fot ne. ... produ(tiol" mc" oels . 01 other ..... lse' 
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INDUSTRIAL ELECTRONIC PRODUCTS· BROADCAST AND TElEVISION EQUIPMENT DIVISION 

TB-72-9 
TB-B4-5 
TE-82-7 
TB-8.3-5 

BTF-SB I'M Transmitter 
BTF-SD FM Transmitter 
BTF-IOC/2OC FM Transmitters 
BTF-IOn!2OD FM Transmitters 

Issued by W. D. Wenger/W. B. Fletcher 

October 10, 1962 

Page 1 of 2 

Installation Information 
Replacing 2CRl and 2CR2 With Printed Circuit Rect1fi.ers 

Stock No. 222011 

Improved printed oircuit type rectifiers, RCA Stock No. 222011 1 are 
being shipped by Replac3JIIent Pa.rt:!I" BUpersed::li:J.g RCA Stook No. 21.1866. 
The new units IUUBt l"8place the old units in pairs. They may not be 
nrlxed. --
The attached Bketoh gives detailed mounting and connectian information. 
CUB should be taken that the wire connecting the top of 2CRl. to the 
bottmn of 2CR2 does not touch the rectifier or panel unless it is ' bigh 
voltage cable. (Spark plug h.v. ignition wire available at auto supply 
StCl:re8 may be used.) An ohnmeter shonl.d be used to identify the four 
wires disconnected from the old rectifiers before reconnecting. 

RADIO CORPORATION OF AMERICA • CAMDEN, NEW JERSEY 
"He InlQlmallon <unl.ine<lln lhi. bullelln is furnIshed ., • lr .. ,,,.koto ">0" of IlC~ ""IuI9mon\ to .,d In Iho mllnl.nlnCe, alignOlenl 01 possible ",oolficalion .r >IIch equ,pment By IUln,"',nR 

Ih" Inl.'m,lion RCA ","me, no obl".hDn Of 1.'l/Onnbil,ly 10 ,upply pari', 10 poy 10. the ",I of modificatiDn' , 10 elch'n~e emUnl: '"uipmenllo. ne ... ~'O~",tlU" model>- Dr Dthel"'" " 



INDUSTRIAL ELECTRONIC PRODUCTS· BROADCAST AND T[LEVISION rOUIPMENT DIVISION 

TB-90-4 B'l'S-lA Stereo Generator 

Issued b,yW. D. Wenger I A. H. Batt 

Elimination of Oround Loop 

December 20, 1962 

Page 1 of 2 

It is possible in SCI'Ile installations for a ground loop to exist between 
the JIlaunUng location of the BTS-lA stereo generator and the input jack, 

,6 .. Jl04, ot the BTE-lOB exciter. 

The effects of BIlch a ground loop may be eliminated by following the 
procedure outl1ned bela..: 

1. Obta1n one receptacle (Amphenol 31-015, 31-022 or equivalent) 
and one tie point tenninal (Cinch-Jones #1520 or equivalent) 
and 10 inches of RG-59U cable. 

2. Clip both ends of ground buss at Z3. 

Clip buS5 c....r ~ clip buss 

Z3 
o ® o 

.3. Remove J4 and wire leading to center tap on RlS, !'rom J4. 

4. Mount tenninal under ZJ mounting screw next to 12 and connect 
ground side of Z3 to one lug. Connect braid of cable to the 
BaIlIe lug. Run Rn-59 cable through original rnountine hole for 
J4 and attach Amphenol oonnector. 

RADIO CORPORATION OF AMERICA • CAMDEN , NEW JERSEY 
"T~tI r., rDI m&ti('~ tDnhuned In lh IS. tJuBt! tin IS IVJnllihed 8$ ~ 1ree s'el't'II::.e to u,en: cr RCA equl pmenllo aid i n th~ maint l!l runte, ~lIl!;nnrenl 01 pos~ltrhl modificat ion of luch ~ ~ uipmenl By furni,f\ing 

thiS infOlma'ion. RCA anum ry. no obli gation Of rUptHlsrbilHy to ,upply PI'III:!i, 1o PilY for the CQ:!i 1 of mDdl~callons, to e~ch~n9..e ejr:!ihn~ eQuipm ent for new production modils. III olner"'r~"l -'-
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TB-72-S 
T5-84-1 
TB-82-4 
TB-8.3-1 

(b) 

(BTF-5B) 
(BTF-,n) 
(BTF -ICC /2OC) 
~BTF-lOD/20D) Page 2 of 2 

MI-J4J17-J. Directional coupler. This unit is 'kl be' placed 
between the output of the IPA and tlle input to the PA. The 
reflectometer, 2M), has an ~ed position to the right of the 
IIremotell pOBi ticn. The pos1 tlon will be used to read the out­
put of the coupler. With the we of the above it will be 
possible to determine by meter reading the point at which 
max:1lnum transfer of power 1s obtained, :from the IPA to the PA. 

By reversing the directional coupler, reflected power and conse­
quently' VSWR on the IPA-PA interconnecting cable OM be d~ter­
mrwd. 

One each of HI-.343l7-3 will be supplied for the B'l'F-SB, BTF-5D, 
BTF-1OC, ard. BTF-IOD. Owners of the BTF-200 a.IXi the BTF~(!) 
will ' not reoeive this directional ooupler a8 it i8 already 
built into these transmitters. 

(c) MI-34317-5. IPA modification ldt. ThUs ldt is far the output 
Of the IPA. The tenon rod on w.ioh the tuning slug travels 
through 112 is to be replaced with , a braes threaded screw. The 
tenon or bakelite support assembly on the right will be re­
placed. with a stainless steel un! t. This will make tuning of 
the IPA easier and stability will be improved. 

One each of MI-.34J11-S will be shipped. to each BTF-SB, 'BTF'-SD, 
BTF-lOC, BTF-IOD, BTF-2OC, and BTF-20D. 

Complete installation instructions will accompany MI-343l7-2, 
MI-343l7-J, and }IT-34317-5. 

II. On some transmitters located at sea level or low altitudes, there 
have been reports of the air interlock switch in the IPA (lS3) 
fluttering. This i5 due to turbulence and back pressure. The 
turbulence CIiIl be eliminated by drilling a few quarter inch diameter 
holes 1n the back wall of the IPA assembly directly beneath the 
shelf and behind lLl. 

There have also been a faw reports of th e air interlock BWi tch 1n 
the PA (2S19) fluttering. Genaralll this problem can be corrected 
by making certain that the boot assembly is as straight and: as taut 
as possible. Also' the clamps holding the boot at each ern 'should 
be tight to prevent air leakag13. If the boot b~es or if there is 
leakage, turbulence and back pressure may result, causing fluttering 
of 2519. 

ml 
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TB-90--4 -2- December 20, 1962 

S. Connect center conductor of RG-S9U to the other lug of 
terminal strip_ Connect this same lug to center tap of 
Rl, (along with R21). 

,connector 

.A chassis 
clip )( o 0 of J4 

6. Correct schematic d1agraJII of your instruction book (AG-26) 
as lIhowns 

Z4 

Z3 

Rl5 
~ i.j 

Rl1 

Rl6 

RlB 
600 

J4 

This mod1fication will remove the output ground connection at the BTS-lA. 
The onl.y ground point lolill now be at Jl04 of the BTE-IOB Exciter. 



::i. 
; : . , 
.. , 
I :' 

~~! 
/ . 

:~.\ 

:~: 
r:-: 

~~ 

~i 
r; 
: I 

r, 
~; 

'. 

':: 

# 

{ 
\, 

No. 

TK-482 

16,20 Date 6If:4. 

~ STOCK NTTMJ3F.R 227887 

The above stock number con~1!ts of a pair of improved printed circuit 
type rectifier~ which super~edes :stock number ~17866. The new units 
m\\st renlace the old uni t~ in pain. 'l'hey may not be mixed. If it be­
comes necessary to replace these nrinted circuits aftf!r this chR.n~e 
they (,.qn he re-olac od indi.vi.oually by stock number ??027? It's also 
nossi.01e to re':11R.ce th e inrl.:i.virlual di 'Jde bv stock: mlTT1~)er 22(,1)C:~. 

The attached :5kptch giv€'~ detai.lpo t'\ollntin " am' connf'ction i nfo----"ati ,'n. 
Care 5hould he taken that the wire connpctin r +.hE'! +....on ,..f" ilr-;'">l to th<' 
l)ot.tom of 2CR2 r1oe~ not touch tbe rectifi"'r or I")ane). )ml~~8 it j.5 h:i.,.,h 
vol-tafP cable. (Snark ~lup' h.v. ip"it,irm -·rire ava.-ilablp at aut.o 
Bu ,',!?ly stl) ~e!'l ma:r be used.) An ohPIet"'!r should he l ).seo to iden tify 
the four l-Tir"s di "connected "rom t,h.- old rocti.fi,,-.t r-.,f:'fo:"e rF'c"mn~c 1..~ '1p,. 

:2000 CLEMENTS BRIDGE ROAD, DEPTFORD, NEW .JeRSIEY oeo~e 
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G-83-81 BTF-10D/2OD Transmitter 

ATTACHHENT 

,TESTING nmIVIDUAL CELLS IN THE RCA CR)OO SERIES 

HIGH-VOLTAGE Sn.ICON Ri::CTIFlER STACKS 

The condition of individual cells in a RCA CRJOO series stQck may be checked 
by applying an external voltage to the individual cells and measuring the 
resultant current fiO\'1 through the cell. A simple test circuit a's sho\'m 
below, C2n be used to p8rform the individual cell checks. It should be 
noted that some other value of voltage can be used in the test circuit; 
however, 50 volts was selected because 1 t is lOW' enough to be safe for test­
ing, but is also euffic ient to present a good indication of cell degre.dCltion. 
A lO,fer voltage, such as that available in a vacuum-tube voltmeter, will not 
isolate defective cells unless they are almost cOffi?lete shorts. Also note 

'that the 100 kilohm resistor and the IIpress-to-test!l switch have been in­
cluded in the test circuit to protect the meter from shorted and incorrectly 
connected (reversed) diodes. 

Connect the test circuit across the cell to be tested observing the polarity 
as sho\m in the diar,ram. It should be noted that an area on each of the 

/ - . fins of a CR)OO series stack has been leit unpainted to facilitate this con-' 
nection. Hhen the "t>ress-to-testll sHitch is activated, a good cell will 
provide an indication of approximately 100 microa~peres, while a cell that 
has degraded will indicate several hundred microamperes. 

\ 

NOTE I THIS CIRCUIT IS NOT SATISFACTORY FOR CHECKING DIODES USING A VOLTAGE 
EQUALIZING RESISTOR Bl!:lDi'l 100 K •. FOR TESTING DIODES IN SUCH SYSTLHS, 
THE EQUALIZnm RESISTOR I1UST BE DI~COma;CTED FOOH ONE END OF Tfill DIODE. 
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Cable AlSembly . .. . . .. .. ... .. , .. .. .. .. .. . ... , . . .. . .. .. , . . .. .... . 
Cable A~emblr . . .. ,., . . " .. . ... ... ... . , .. .. . .... .. . . .. , . . .. . ... . 
inatruclion Book BTF· 100 Tra.rumirter .,., ' , . . , . . ' . . . . ... .... .. . ... , 

RECOMMENDED SPARE PARTS 

10 KW .-u.tPUFIER (DRIVER AND POWER AMPLIfiER) 

ReftTmre 

990 194-H 
8720n4-502 
900431-4 

2010702·838 
88~'2-l 
8SlZ985~ 

818.337-2 
S898696-s.4 

86160 18-502 
7H4IZ· )v7 
8460367· 501 
1)460367-503 
IB-30280 

D fJcri(lt;(11f 

Capacitor. Va.r:. 4.~IOZ p,.f 
CapacItor, ceramic, 25 ppl 

C"paCltor, feed thru. 470 IJ~I 
Cap:lCitor. IjJ \'U mica 

lCt. len, 2C~ 
lCl 

Symbol Quant;ty 

1 

Sror}, No. 

21iG~ 

Sere"'. lead. telloll 
Belt, drive 
CapacHor. ceramic. 1000 ;Jpl 
Capacitor. ceramic, SO 1'1'£ 
Capacitor, leed thrll, 1000 1'1'1 
Mica 
Rectifier drcuit 
Bulb 
Resistor. wire wOWld. ~ ohm 
Contan A~lembly 
ContaCt Assembly 
Filler 

IC}, 10, 10. lCll, 1CIS-LCI8 
lC6, lC8, LCIO 
pa.r:t of III and I L2 
pat! of blower. 2Bl 
lC14. 2C4, lCO. 2CZS-lC30, 2C,2, 2C33 
zC 10. 2C25 
2C5. lOt 
pal"\ of ZCIZ 
!CR7 

2Rl6 
pan of 2L8 
part 01 2LG and ZL 7 
a If l111er 

.: 

I 

5 

21~8~9 

217636 
95707 

219131 
ZZl SB7 

HllM 
ZliGH 
211140 
217645 
220285 

16 l54 
217615 

217650 
217649 

95160 

) , 

) 
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DESCRIPTION 

The RCA Type BTF·lOD FM Transminer (Figure 
I) is designed for high fideli~' fM broadcasung on 
any frequenC) be~'een 88 and 108 megac) des, with 

a poQ,'er output of 10,000 watts. 

The transmicter employs the neV\' BTE·10B FM 
Exciter. This excirer incorporates a subcarrier modu · 
lalOr aod can be used' with the BTX·1A Subcarrier 
Generator to provide for various applications of fM 
multiplex such as background music and, if il become~ 
aurhorized , stereophonic sound broadcasung. Incor­
porating simplified circuitry and improved mechanical 
layout, the BTF·IOD is a compact, high-power t.ans· 
mirter designed to provide long trouble·free serv ice 
with maximum operational ease aod efficiency. 

Air·cooled tubes are employed in all stages of rhe 
rransmitter ~'hich consist 01 the FM exciter unit, 
2S0·wan driver and 10 kQ,-' power amplifier. The 

exciter urilizes miniarure rubes and incorporates a 
subcarrier modulator stage for the multiplexing of 
one or more FM channels on one r· f carrier. The 
B TX·IA Subcarrier Generator is available as an 

accessor)' for this type service . 

The BTF·lOD is conservatively designed for unat· 
tended operation. Functions such as starting and 
stopping of the cransmincr, resening overload relays, 
metering of all power amplifier circuits aod monicor· 
ing power ourput can be performed at a remote loca­
tion as well as at the traosminer by the addition of 
available remote control accessories. 

Construdion 
The transminer is housed in two steel cabinets 

which are bolted together at inS[allacion. One cahinet 
conwns the exciter, r·f driver and the subcarricr 
generator (if used), the ocher cabinet contains the 

power amplifier, blower, power supplies and control 
circuits. The plate rraruformer is hou~ed in irs own 

exter041 enclosure. 

Circuitry' and mechanical layout of the rransmitter 
are arranged to permit maximum accessibility. Veni· 
cal chassis \')'pe construcrion is employed, with SUI' 

face mounting of compoDentS and wiri.cg for easy 
and speedy tracing of circuits during servicing. Doors 
and removable panels provide access to all compo· 
nents of the cransminer. Meters aDd indicator lighes 

are grouped with runing and switching controls at 
convenient height 00 the (rom of che transmitter . 
An additional cabinet (ES·34211-A) which matches 

the appearance of the 250·watt driver cabinet may 
be added to the leir side of the transmitter to hou~e 

acceHory units for fre<:juencJ and modulation moni· 

toring, multiplexing. and remote controL 
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Safet\ of operating personnel has been given spe· 
cia l consideration io the design of the transmitter . 
All access doors ro compartmeots contai ning high 
\'oJ tages are l:<Juipptd Wifh aUlomanc interlock 
switches. \,,\' hen these doors are opened all reCtifiers 
are immediately de· energized. In addition . each com· 
pa.runent con{a iOln~ high voltage is equipped with a 
mechanically operated grounding bar which is aulO­
maticall~' released v,'hen the door is opened, or panels 
are removed. 

Forced air cooliog for the imermediare 'amplifier 

and powel amplifier tubes is provided by a blower 

(2B 1) localed in the bottom of tbe Jeft hand cubicle. 

Air is {ed (hrough a can\'as boot into the bonom of 

the power amplifier companrnenc. Air for rhe 70;4 

IPA tube is fed b~' a 2 inch hose from the power 

amplifier companment (through the ~'all of the 

cabinet) to the bonom of the IFA chassis . Air inter· 

locI-; switches in both stages remove plate and screen 

voltages if the air supply is interrupted. 

Circuits 

A block diagram of the BTF'lOD transmirter is 

sho'l\'o in Figure 2. High gain te(rodes are emplo~'ed 
in the IPA and PA stages follo~'ing the exciter 
",hich has a rared power OUtput of ten warts. The 
IPA utilizes a 70~4 tetrode delivering approximalfl~ 
250 wartS of r·f power. The tinal power amplifier 
employs a type 4CXSOOOA (elrode which supplies 
up to 10 kv,. of C'I\' power to the I Ys inch ameona 

feed line. Both tubes operare in grounded cathode 
circui~. A variable output SCIeen suppl~' , common 
[Q the IPA and PA stages provides a means for ob· 
taining any desired output power from one to ten 
kilowatts. 

Frequency modulation is accomplished io the BTE· 

loB PM excite! by a "direct modulation" process 

requiring less componenlS and fewer rubes and rube 

types. This process, which elimio.ates numnOus multi· 

pliers and convener stages (resulting in low noise 

and minimum ctiS(Qrtion) , uwi2es push.pull reaC'tance 

rubes connected across the frequent)· decerminLnt; cir· 

ruit of the master 05011ator. The cente,~ frequenc)' 

of this oscillatOr is precisel}' maintained by a tempera· 

tU!e controlled reference crystal io the excirer. 

All power supplies employ semi·conductor recti. 

fiers . The high v0101ge supply furnishes 6300 vallS 

co the 6nal stage and 2000 volts ro tbe plate of the 

IPA. Anorher power supply furnishes screen voltages 

for these stages. The exciter uoir as well as [he acces· 

sory subcarrier generator are equipped with built·in 

power supplies. 
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Comrol circWt5 provide i.I. 45'5fcond narcing se­
quence which prevenrs the applicauoo of plate volt· 
age ulltil me blower 15 in operation, cube filaments 
have reached operating tempuature and rhe exciter 
has become Stabilized. These ci.ruits also provide 
overload and off.fre<jueIlCY shutdown. The 
overload circuit automatically rerum.s the transmitter 
to me air on the first ("WO overloads aiter a dearing 
lime of ("wo seconds. If the overload persist!! for rhe 
third lime, manual is required. Overload 

located in the and Screen sup-
in the cathode circuits of the IPA and power 

ampliJier. Terminal board connections are available 
far transmitter remme conuo! and 
Only rwo fuses are u,sed in the 
are imu.lJed in the heater circuitS on the 
exci eef chassis. 

BTE-'OB FM Ellcite,. 

The BTE·lOB Exciter a mod-
ula£ed f·f OUtput of ten wans ,:I[ the specified cartier 

The exciter a subcarrier mod-
which can be fed from the RCA Typt.: 

GeneratQ.r to provide for multi­
plexing one or cwo 5ubcarriers on the main FM chan· 
nel. Foe detailed information on the exciter 
refer to the BTE-IOB Exciter SeCtion of this book. 

IntermedIate Power Amplifier 

The intermediate power which employs 
a "'034 tetrade. is a panel and chassis type unit and 
15 mounted in the cabinet of the 
transmitter, above fhe exciter. All concrals are located 
on the from panel and consist of ("wo crank· handle 
operated labeled INPUT TtTNING 
(Ill) and OUTPUT TLNING (Ill), lind rwe 
screwd (apacitor~ label~d INPUT 
LOADING (ICl) and OLTPUT LOADING 
(I CI . These adju.Hmel'lts are accessible when the 
frOnt door of {he cabinet is open. 

Ou [put from [he exciter is fed fO the grid drruit 
of [he IPA a 50·ohm coaxial cable from :.In 

r-f OUtput jack (1 PI) located on rhe rear of the 
chassis. Forced cooyeyed from the blower by a 
cwo·inch diameter en ,ers che bouom of the 
,hassi" and is through lounes in the rear 

A·C and connections to {he unit are made 
!O J terminal strip on rear of rhe chassis. 

CirCUits of the i~[·ermedi;He power amplifier an: 
shown in (he simp! ifled schematic of Figure 
;, The input ,Jod Qurpul luning cirCUlI'S are conven· 
fional "pi" networks udlizing the inpur <lnd ourput 

of Ihe [Ube, The luning slugs in induct-
3nCtS I Ll and 1Lz move longirudin3Jly bv threaded 

teflon driving lead screws which a.re 
linked [Q the crank ha.ndle on the iront 

These slug5 are brass wich a silver 
Their operation differs from [hat of the U.$ual ruoing 

in that the effernve ioductance of the coil is 
decreased as me ,lug is Illav~d toward the coil center. 
No neutralization is in chis stage. Bias for 
the tube is obrained from £I"id aDd cathode resistances. 

Power Amplifier 

The power amplifier is located in a compa.rc.men! 
in the lefthand cubicle of cbe transmirter with the 
power supplies, blower and control circuits. This 
Stage utilizes a 4CX5000A forced-air cooled 

which a power outpUt of 10 kw fO 

the 51';·ohm transmission line. 

All conrrols for rooing and loadiog of the ampli· 
fier are located at convenient height on the lehhand 
vertical front of (he transmittEr. These consist 
of the GRID LOADING control (2C3). C;RID 
TUNING (2LS), PLATE TUNING (2L6), and 
PLATE LOADING (2L7). R-F pOM~r from [he Z50-
watt drh-er is fed through a 50-ohm cable to a coa)(iaJ 
jack (2J1) in the bonom of the PA companmen[. 
R-F output is coupled to a 51.5-ohm transmission 
line which meers the mp of che compartment. 

Power amplifier cirruit5 are shown schemarically in 
Figure 4, The input dcruir is a modified pi nerwork 
in chat the icput capacity of the rube i5 shumed 
an inductive Hne ( which reduces the effective 
inpur capacilY of the stage. Inductance (2LIO), which 
is varied means of Ii capacitor (2C3) in parallel 
with the coil, also provides the meanS for adjustment 
of The Output circuit of this stage is 
abo 11 pi ne("Work with che tube shunted 
rhe variable inductance 2L6. and tuning 
are accomplished by variation of the rwo inductive 
line components 2L6 and 2L7. Mechanical sim­
plicit}' was obtained in this circuit inverting fhe 
pi ne("Work, rhus placing one end of {he inductanCE 
at ground petelHiai as shown. This eliminates the 
mechanical and elecrrical problems of insulating the 
variable componfm from ground. It is nece~s.ar;: [hal 
the ouepu! line parallel che inducuflce to bring it 
(0 ground poremial. This is achieved by the extension 
of the output line down om.' side of rhe indu('tive 
line. Neurrali"Z:leion of the power is accom­

adjusting the spacing of neutralizing 
slides located lit .he base of the tube, 

In addition to grid leak a separate bia5 supply 
is incorporated in the power er. This bLu 

consiSts of a silicon rectifier assembly 
(ZCR") and a choke input fiher circuit which sup' 

40 (0 50 rna. [0 bias the grid of the PA tube. 
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Power Supplies and Control ClrCllih 

The power supplies and control circuits are mown 
on the overall schematic diagram of 27. The 
high supply is a full-wave circuic 
utilizing banks of silicon rectifiers. A lingle 

choke·input filter (2L3 and 201) supplies 
6,00 voles ae 2.3 amperes to the 
of the power (ZV1). The half-voltage 
center cap of the high voltage transformer (2Tl) 

the of the incermediau! power 3JJJpli-
fier (IV I) through a double section r·c filter which 

fillers aod at the same till'le reduces the 
ro approximately 2000 volts. 

A second power supply urilizillg recti· 
fiers ZCR2) in a bridge circuit, aDd a double 
secdon choke filter (2L4, 2L5, 2(24) 
supplies screen voltage to both the IP A and P A 
srages. The primary of this uansformer ( is fed 
from a motor·doven variable transformer (ZT6) 
whid:1 provides manual <011l:l01 of saeen voltage, and 
thus power Output, for rune·up and other purposes. 
This SCREEN RAISE/LOWER comrol (2512) is 
located on (he front panti of the transmitter. 

Power is applied from the 
line by (he circuit breaker 1) located at the bot-
tom of the right.hand vertical panel. From 
power is fed [0 four orher circuit breakers. The first 
of these breakers (253) is located at the bottom of 
[he left·hand vertical and contrOls power for 
rhe blower. transmirrel.' comral circuits. amplifier fila­
mentS, transmirrer exciter unit and the subcarrier gen­
erator (if used) Application of power to these 
circuits is controlled b)' [he. TRAI.'1S ON switch as 

later. The second circuir breaker (25Z) is 
located at [he base of che power amplifier compart-
mem and comrols power. duough contacts of the plate 
tonc3C[QC relay (ZK9), [Q the plate m;.nsformer (2Tl) 
and through (he third and adjacently located breaker 
( , [0 (he screen supply transformer ). The 
fourth circuit breaker (255) conrrol5 power through 
contacts of relay 2K15 [f) che blower (lSl). The 
h lam em line paSSES through buck-boost transformers 
2T3 and zT4 Which permit exact adjustment of 
[he line voltage (0 char by the taps used Oil 

the of Ihe filament transformers. 

With all breakt'l"s tuwed ON and all door inter­
locks powe! is applied (0 the variOl.l5 circuits 
of the transmitter by [he TRANS ON and PLATE 
ON switches (2510 and respectively) mouoted 
on the vertical panels. The TRANS ON switch 
(2510) energizes lK15 which stam the blower. 
Air p.ming imo ,he 1PA 3nd PA compan:menes actu­
ate vane-operated air imeriock5 (153 and 2519). 

energizing filament rel.ay 2Kll which in rum applies 
powe! to .he e',GIee, subcarriec genera,,':. !F.'. ar'! 
PA filament traosformers (ITl and 2T7) and [0 the 
45-seC'ond time delay (2K4). Th.is is evidenced 
by dJe lighting of the TRANS ON indicator (2D54) 
on dJe front panel. After sufficient time has 
COr:U:llCU of rime relay (2K4) 
the circult through the closed door interlock. switches 
(154, lSI, 2SG and 257), through the normaJJ 
dosed COatacts of the rwo-second time 
( through [he stepping relay cooram (2KS) 
and the OFF FREQUENCY imerlock io the 
exciter, up to the (2KIO). Th(~ is 
indicated by the energizing of the READY indicator 
light (2D53) On the from panel. Operation of the 
PLATE ON switch (2S9) (hen ZKlO and 
the plate contactor relay (2K9) which in rurn applies 
power co che and screen·supply crans-
formers lind the PLATE ON indicator 

(2DS2). 

Protective overload are ioscaUed in principal 
circuits throughout [he transmitter as follows: Relay 
2Kl is located in the ground rerum of che high­
voltage rectifier. Relay 2K 15 is in che cathode circuit 
of me power amplifier ZV 1, and relay 2K6 i3 in rhe 
cathode of the IPA robe (lVl). Relav ZK5 is in tOf 
screen voltage supply. 

Normally-open contacts on each of these relays are 
connected in series with the 2-second ome. delay 
(2K 7). The closing of any of chese conram, as the 
result of ao overload, 2K7 wbich in turn 
opens the circult to the place COnractar (2K9) and 
removes piau and screen voltages from the amplifier 
stages. At the same lime anorher ~ec of (outates on 
2K7 energizes ,he 3-step relay (2KS) which advances 
on/! step and the OVERLOAD indica!!Jr 
( 2DS 1 ). The second pair of contaru on 2KS, which 
are in the plate conractor remain closed. After 
a 2-second inrerval the tilDe relay returns (0 

its normal posicion which again energizes plare COrl­

!:actor zK9 and applies plate and $ueen yo/ta,ges to 
(he power amplifier circuits. 

If a sf!<:ond overload is present, the cyde repe:l.t5; 
relay ZK7 is again actuated, opening the circuit to 
zK9 and advancing 2K8 [0 its SEcond 5U~p 
In this posicioc of 2KB, contacts in the OVERLOAD 
indicacor and contactor circuits remain closed. 

With a third such overload, however, 
relay 2KS is advanced to ics final posicion, opening 
contacts in the place conracror circuit. To rescan: the 
transmir:ter at this stage requires that the OVER. 
LOAD RESET switch (2511) be pressed. This ener. 
gizes a s«ond winding on zKa which returns [he 
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relay ro its normal position . closing the pia te COl)· 

tactor circuil and opening tht OVERLOAD ir,jicaror 

circuie. 

The transmitter can be turned on and off by the 
TRANS ON (2510) and PLATE ON (259) spring 
return key swicches located on the from panel. 

INSTALLATION 

General 

Basic steps in the installarion of the RCA BTF·IOD 
FM Transmim'r consiSI o[ planning the equipment 
tHOUI and making provisions [or rransmluer-room 
power and light, lransmission line runs. and connee· 
tions to the equipment. The units then can be un· 
packed, assembled and wired as specified in these 
instructions. Space for items not supplied, such as 
auxiliary input equipment, or line dehydrating units 
should not be overlooked in the planning. Before 
locating rhe transmitrer, reference should be made to 

the inSrfUn!On books supplied with these e'lui pmems. 

NOTE: The inS(ruC'lions roncained in these books 

are nOI imended 10 ~uperiede applicable local (ode). 

On points wher<.' conAic! is evidcn[, Ihe local code 

~hould be followed. 

A harmonic filter (MI.27967.} or 2) is supplied 

wirh the BTF·IOD transmitter and u designed to 
effectively attenuate second through ~eventh harmonic 

radiatiom from FM transmitters. The filter is con· 
sfructed of coaxial transmission line and is the reo 

flect! ve type, i,e., the re/ected energy is not absorbed. 

The filter is inserted in the trammission line at the 

top of the rransmirrer. 

Electrically, each filter consists of an M·derived 
half· T section, several low.pass niter sections, and a 
constanr.K, half·T section as shown in Figure 21. The 

M·derived section provides rapid cul-<lff in the second 
harmonic region , and a tennination impedance at one 
end of the filter of 50 ohms. Auenuation of the har· 

monies is accomplished by the low-pass niter sections, 
while the constant.K, half· T section serves to give a 
termination impedance of 50 ohms at the other end 

of rhe unit . 

In selecting a location for the transmitter, care 

should be taken -to aHol'o' sufficient space for the filter 

which is approximately 10 to 12 feet in length 

(depending on frequenC) ). 

The room in which the transmitcer is installed 
should be well ventilated and provided with an 

abund3[l[ supply of dean, dry air. The maximum 
ambient temperarure for proper operation is given 
in the specifications. A transmicter room layout can be 
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prepared by reference co the A oor plan diagram in 
Figure 24 (8616031), which gives (he overaH dimen · 
sions of equipmem. A minimdm cleara.nce of 2.:; inches 

for the opening of doors is required at the from of 
the transmitter, and a similar space should be pro-­
vided at the rear for access co transmitter components 
and cirruits. Floor duct~ can be insralled for power 
wiring and remore conrrol interconnection (if de· 
sired) . or conduit rna)' be run above the Boor [0 the 
rransminer 'II,'ire ducts at the base of the cabinets. 

If wiring is to be placed in floor ducts. the floor duCts 
should be laid out so that cable~ can leave the duct 
and emer holes provided in the bottom of [he tuns· 
mitter wire duct. 

Most of the internal wiring of the BIT-loD has 

been completed al the faccor~' prior co shipment. 
Since the exciter·driver and power amp! ifier cabinets 
are packed separately, Ie will be necessary to boh 
chese cabinets together and insta.ll rhe wiring cable 
iOlerconnecring the (wo units. Olher items to be 
installed are the exciter, subcarrier generator (if 

used) . the high voltage plate transformer, blot\'er 
and bIO"t\'er hoses. The 250·wan driver unit is 
~hipped in the smaller of the two cabinets. 

Unpaekln9 

An understanding of the shipping system l"ill !x­
of assistance in unpacking the l'CJuipmem and locaring 

items. Each RCA eCJuipmem is accompanied b.1 a 
shipping voucher ~'hjch lim the complete coments 

of the shipmen! by "Equipmem Schedule" or "IS" 
numbers and "Master leem" or "Ml" numbers. This 

shipping voucher is usually packed in one of thf 
smaller cardboard cartoes, appropriately marked. 

Where there are two or more packages [0 a major 

item, the package containing the MI lisl is identified 

by stenciling. 

The complete e<Juipmen( for the BTF· IOD FM 
Transmitter is luted on £S·34225 and ES·27278 which 
references the major items of the shipment and theil 
MJ number. These Equipmect Schedules, together 
with the list of items coetained on MI·34553 (lnseal. 
lation Material Kit) are reproduced in the front of 
this book. 

The equipment should be carefully unpacked and 
inspected to make cC'rtllin that no damage has been 
inrurred during shipment. Any dilmage or shortages 
should be reported immediately to RCA and to the 
transportarion company 50 that lost or damaged 

material can be recovered. Tubes should not be un· 
packed until all e<Juipment is installed and all 
preliminary: adjustment5 have b£en made. 
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Assembly 
Reference should be made to the installation drJ.w­

iog, Figure 24 (8616031) which will aid in the assem­

bly of the transmittec cabinets, :lod in the insca1lation 

of the plate transformer (2T I), blower (2B I) aDd 
blower boot. Position (he cabinets and bole them to­

gether using the hardware supplied ~ items 22-D, H, 
J and N of the MI-34;53 Insra1lation KiL 

Place the plate transformer in position and make 

conneCtions as shown in Figure 26_ 

NOTE: Due 10 (he weight of the transformer It IS 

Unne(el>a ry (0 bo! I it '0 ,he Boor, 

After the place transformer conneCtions hOlve be1!o 

made, install and bolr the blower on the mounting 

pads us shown in Figure 13 , and make the twO 

Conof'Cnons to the blower motor terminals. Install 

the boot (item 9) contained in the insrallation kit 
(MI-34553) between the blower and the bottom of 
the PA cabinet, using the hose clamp and corner 

clamps supplie.d as item 8 with hardware items 22·A, 
F, and L , Also install [he 2-inch hose through the 
hole in the cabinet wall , clamping one end to the 

ourlet at (he side or the PA compartment aod the 
other w the inlet on the borrom of the IP A chassis_ 

(L'se the item 5 damp of MI-34553 . ) Ascertain that 
the hose is clear of obstrlJctions which would impede 

normal air flow. (See Blower Ad.;uslme1l1 under 

OPERATION, ) 

~lount the hont doors, end shields, logotypes and 
monogram, using (he retaineI5 supplied (MI-34553 

ieems 1, 2, 3, and 4) . The ~1l-28180-1 nameplate 

should be moumed on the top rear access panel of 
the amplifier rack. 

Hormon; c Filter I nJtallat'ion 

In5tall the harmonic fiiler, ~U-2:967-1 or 2 as 
determined b~ ,he building layout , using (he M[-
19112. -: reducer. The fileer should be located in 

a position which permits a reasonable amount of 

venci lation. L' nder no circumstanCes should [he filters 

be 10ca red QUldoors where "breathing" of the unic 

due co temper:Jcure ch:lnges m:l~' lead ro condensa tion . 

\\lheo i05llliing the harmonic filter, refer to (ile 

Harmonic Filler Ted>lIicl1i Slim mar)' :lnd schematic 

diagram in Figures 20 and 21. Keep in mind the 
clearances necE'SSJry for (he various size trOlnsmission 

line inner Jnd vUler cooducron . Cieanoce of l/s- inch 
must be allowed for each joiO( in all ourl'r conduccocs . 

Ion~(" coodu,cor~ of ,I/~ - inch (ines require a clearance 

of j / I G· inch .1( each joint. IVhile inner conductors of 

1 ~ ~~ - ioch lines require J delrJoce of I/ s·inch at each 
joinr. Ascertain ,hal the h~rmonic filter is adequately 

supported from (he (eiling ro J "oid excessi ve strain 

on the outpUt line. 

Dace iasralled, the harmonic filter is ready for 

operation since it requires ao runing or adju5cr.',ent . 

The optional accessory equipment rack may be 
conn~ted to the amplifier rack in the same manner 

as mat employed for the driver rack. (Order ES-
34211-A_) 

R-F Manltor Assembly 

To install the R-F Monitor Assembly (items 14 
and IS of MI-34S53), connect the miter elbow (lS) 

co me top of the output line. Posicion the r-! pickup 

saddle assembly over tbe hole in the side of the elbow 
so mat the r-f pickup cocl enters the hole wichout 

couching the sides, Position and secure the saddle 
damps (MI-34553, item S) around (he elbow_ 

NOTE : The r-I p,(kup coil m~y be P051110fl"d for 
beSI ,ignal pickup bv remo ving ,he four screW$ 
which hold the coa>(jaJ ({>nnenor in place a.nd rOral­
ing it in cllher di . "oion {lIr maXImum pickup 
(consisrenr wirh alif:C1mem of ,he mounting hole,). 

Equipment WI ring 

Equipment wiring is accomplished by first making 
{he in(frconneccions becween the cr3nsmitter cabinets 

and chen making external connections between the 
cransmltter and power Source, and to any remote con­
(I'01 circuits tbal may be wsed_ Inrerconntccio05 be­

rween terminal boards IE and 2£ in {he cabinec.s are 

facilicared by a cable assembly supplied in the installa­
tion kit (item 27); connections to be made are speci­

fied on the conn«tion diagrams of Figures 23 
(8616018) and 25 (8616072), External coaneaioru 
are listed in TABLE l. 

TABlE 1. EXTERNAL CONNECTIONS 

PLATE TRANSfORMER (figur~ 26) 

Primary HI 
HZ 
H~ 

Scconda ry R 1 
R2 
R; 
N 

Term;""/l 

1[-" 
n-(, 
2£77 

2£80 

2E~9 

2F-S 
ZeSl 

REMOTE CONTROL CONNECTIONS 

R~mo'. Con/mi Fu"ction T rr11l;""I, 

T(~n5mil!er ON 2£25 - 2£26 
Tran~miller OfF 2£2; - 2E2~ 
Plalc OFf 2F28 - 2Bo 
Plar. ON 2E! ') - 2fl Q 
Over! nad Re,1'( 2 LlO - 2£ .; l 

Power OUlpUI-RJile 2F2~ - 2E25 
Powel Output-Lower 2l:24-2E2S 
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TABlE I. EXTFRNAl. CONNECTIONS 
, (..Q ntinued) 

I<{'m/.l,~ ". flrl J., .-ain,t.. rUIIOlon 

PA Pl~re Voha~c 

P A Cathode CurrenT 
Po .. 'c~ Ourpul 

(2SI.'t In RHIOTE) 

Exlnru;1 O,u/oad 
R~/aJ Connnl;om 

ReI8\" 2Kl 

ReIH) 2KI; 
Rcla) 2K~ 
Relay 21\:6 

Termil/"/' 

2£34 - 2E3(' (ground) 
2E33 - 2f.:\6 (~roul1d) 

2E35 - 2E36 (pound) 

T "171;11"/' 

2I: 17 - 2E 16 «ommon) 
2£21- 2E1G 
2£20-2£16 
2I21 - 2E1G 

CRYSTAL HEATER VOL TAGF COl\'l\'ECT1O!\'S 

TU11l;tlu{s 

LO(31ed in IPA (ab"'CI IE4 - IE; (10 11- ".3C) 
-

RF l\IOl':lTOR CONl":ECTJONS 

Reier h) RF Moniro, under ASSEMBL) ' ,n Ihe 
IS,'IT A/..LATlO,I\' .ecuon. 

POWER INPUT 

208/140 \' a-c, ,~ pha5e Connen !O lnminab 
2f71, 2[-" and 2E~4 

-

Transformer Prima ry Taps 

The primaries of all filament and plate trans­

formers, except ZT3, are provided with taps which 

permit operaLion of the equipment over a wide range 

of a·c lim voltages, These laps are se( a! the faClor." 

for operation al a line volrage of 240 volts a-c. How­

ever, if th~ source line voltage is different. connenions 
should be changed from the pre!iem taps to cho5e 

designated for opf'Clrion ac the voltage c1ose5t to 

chat measured, 

NOTE. Tran~lormer TI I" in the e"cjlcr unit provides 
I 17 volt" bnw.en term inal, 2 and 4. The bla ck leads 
wnnt-ned (0 theH lerminall ~hn\Jld nOl be removed 
when adjlmin!: the B(l·voh line inpul \aps. The>e 
black lead~ furnish power (0 the 1 F"'oil primary of 
cntmformcr T112. \Viln tht;'se lead~ connected (0 
termin~l< 2 and 4 of T113, the volta~e supplied will 
be oorrecr when rhe proper line taps on Til:' have 
been conne<'lcd to (he source vohage. 

The primary taps of all transformers are identified 
on the cransf ormer and on the schematic diagram 
of Figure n 

WARNING 
BEFORE MAKING CONNECTIONS TO 
POWER CIRCUITS, ALL SWITCHES 
AND CIRCUIT BREAKERS SHOULD BE 
TURNED TO THE OFF POSITION TO 

I 

PRE\'H'T POSSIBLE INJCRY TO PER­
SO:\lNEL, OR EQUIPME1\T f' ,~,~fAGE 
SHOl'LD PO\\,ER BE APPLllli V ' \ .;. 

DE1\T ALL Y TO THE CIRCl'ITS DUR­
ING INSTALLATION, 

Remote Control Connections 

T-15 

The BTF-IOD Trammirrer m~y be remo!el), can· 
rrolled bl' means of a BTR·IIB or BTR-zOA acresson' , , 
RemOle Control Syslem. This 5ySlem consists of an 
MI·Z7538·A Transmitter Control Unit and an MI , 
27537 Srudio Control Unit for the STRoll S S~'stem 
and the Ml·z7S26 Transmitter Control and (he MI· 
27539 Studio Conrrol unir for the ETR-zOA S~'5tem . 
The BTR·J IB or BTR-20A may be conneCled direc-tl) 
ro rerminals in lhe BTF·IOD to provide [he remote 
concrol and remort meIer reading (unctions shown 
in TABLE 1. Designaltd terminals will be found 
on rh~ zE terminal board loc~ted in rht largtr cabinet 
and are indicated on the overall ~Cheml{ic diagram, 
All metering positions ar<- deslgCll"d 10 deliver ap· 
proximately 1 "olt lflto 5000 ohms, 

Remore control of lower light, can be accomplished 
b~' utilizing an accesson' lighl Control L'nic (MI. 
27519) , Remote reading of rhe treCjuenc~ and mod · 

ulation monilor is accomplished by placing the monl' 
tor in the srudio, and feeding an off· air signal into 
ie rhrough an antenna and r.[ preamplifier which are 
also available as accessories. 

After completion of '!I.'iring. check ali connections 

[or acruracy, Cover the wire dun openings by in· 

stalling the wire duct covers using (he hardt\'are 

supplied, Place [he blower c1rcui[ breaker (Z55), 

located at rear of large cabinet, ill (he ON posicion 
and replace the Tear shield. 

External Overload Connedlons 

Terminals are available on terminal board 2£ to 

facilitate the use of external overload relays , See 
TABLE 1. 

Preliminary Adlustments 

The BTF-loD is shipped with an inductance strap 
(zl9) connected between [he filament center rap of 

the 4CX5000A power amplifier lube and the ground 
side of the grid capacitors 2C28, 2(29 and 2(,\0, 
(See figure J 9,) The purpose of 2L9, which effec. 

civel} paralJels the grid circuit, is 10 extend the upper 
frequency limit of the grid tuning cirruiL If the trans­

mining Irequer.c), is fO be in me lower part of the 

band, i.e" berv.'een approximately 88 and 100 me, 
remOl'e zL9 from the c1rcuic If operation will be in 
the range between 100 and 108 mc, do nOt remove 
2L9 since it will be re<juired for proper tuning, 
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~vt' rlQCld Relav Adlustm(>nt 

~ ~ i ,:tit !'ov<t ( :~ ;;.pput'C :-/' ::' t- ·:·;",o,ru.;n,,:. 

necessar;' to adjust the sensitiVity of the overload 
relays 21-~1, 2K5, 2K6 and 2KlS, located ia5ide the 
left-hand cubicle beside [he PA compartment, SO that 
,hey will pull·in at the current spe<ified for each in 

TABLE II. 

This cau be accomplished by use of an ammeter 
of the proper range Jnd a doc supply wbich i.s adjust­
able from 0.5 [0 1.5 volu and capable of delivering 
2.5 amperes. An "A" banery, such as an RCA Type 
VS069, used with a series rheosrat of between S aad 
10 ohms resistance, is a convenient supply for makiog 
[his adjustment. Remove [he relay covers with the 
rheostat set for minimum output voJrage, connect 
che supply across rhe coil of rhe rday to be adjusted 
with the ammeter connened in series. Slowly increase 
the voltage to obtain the ammeter reading giyen in 
rhe table. Adjus[ the spring tension on the relay so 
rhat it just pulls in at [he specified current. Aher 
adjustment, decrease ;lOd increase the current several 
times to check for proper operation. Replace the relay 
covers after adjustments have been made. 

TABLE II. OVERLOAD REL.AY SETTINGS 

Rtta)' Circuit Pull·i" C urrrni 

2KI5 4CX5000A Cathode 2. ~ A. 
zKI H.Y. Recdli.r 3.0 A. 
2Ks Screel1 Recufie r ,,00.0 MA. 
2KG 7054 CaLhodc 250.0 MA. 

Unpack and carefully install rubes and the exciter 

crystals in their proper sockets as directed in [he 

Exciter Section of this book. 

Blower Adju5tment 

The blowu motor was adjusted at [he facto!)· for 

60·cycle operation ar elevations up to Z 500 feel. for 

other conditions, adjust [he blO9.·er mocor as dncribed 

lr ;,he BLowf'T 4d,'!' : 7'7"./1 Table for (,(l.,,. . ' . -:lr ~O-

;,..~= \,' :\;.' ''',' fr ,.;;.t·~- ( ~I. 

If the )neaves require adjusunent, loosen the iou~ 
(4) machine scnws holding the motor to the Inse, 
[hen slide che motOr toward the fan shaft to obtain 
sufficient belr slack for sbeave adjusunent. 

Adjust either sheave by loosening the setscrew in 
the adjustable flange, and roearing tbe Baage as 
specified in the Table. Sheaves can be positioned (0 

either ooe of two positions 1800 apal[. Tighten the 
setscrew making sure the setscrew bears on the Bat 
and NOT on [be ildjusring threads of the fixed Bange. 

After the sheaves have been adiusted, reposlnon 
the motor on the mounting base. Check tbe ?<,siuon 
of [he motor to be sure [he motor shaft is paraHel 
with th~ fan shafr. Then tighren the four mo,oc­
mounting machine screws. 

Check the belt slack, which should be %" to 1" 

with the belt caU! on the side opposite the 
measurement side. 

Control Clreuit Check 

To imure that all connecrions have been made cor· 
rectly, the following conuol circuit check should be 
made before inStalling rubes and applying plate and 
screen voltages to the transmitter. 

1. Switch the following circuit breakers to the 
ON position: LINE (251) and FILAMENT (253) 
located on the front panel, and the blower circui[ 
breaker (2$;) located in rhe rear of the cabinet. 
Lea ve the SCREEN and PLATE circuit breakers (254 
and 252) in the OFF position. Replace paneu ;lOd 
c! ose all d oor5. 

2. Operate the momentary contact TRANS ONI 
OFF switch (2510) co the ON posicion. This should 
energize [he filament transformers and time .delay 
relay. The blower should srart at this time, and the 
TRANS ON indicator should go on as soon as [he 
blower reaches operating speed. The READY indio 
caror should light in approximately 45 seconds. 

BTF.10D BL.OWER ADJUSTMENT TABLE 

60 C)'cle SO C}d~ 

Allilude FQt1 Spud Molor 5htavt F~TI She4H Molof Sbedve Fa" Sheave 

Frel R.P.,H . /urhe) W.G. C.F.i'tl. So. Turns Oul ,"'0, T"rnI 0111 SQ. Tur"1 Ollt N o. Turns Oul 

SEA LEV EL 2820 3,0 31~ S'/2 0 2112 ,liz 

2501) 2?SO ; ,3 3Z~ 5 1/2 2 

SOOO 3200 4.3 361 4 !l/z 4 
---

nuo Hoo 4.6 39~ ) 2112 I/Z 
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pane! fO each of its fouf 
veli :,"f,t for facb ' ~, :i I~ 
The volcage readmg, In 

should be approximately 
former taps are .rlilltrpi{ 

the FIL LINE 

) on rol' hOfn 
while the 

\'O~-;YfTEJ (2M';; 

each of [nt four positions 
that for which the [[am­
W'ith che LINE switch in 
ust the FIL LINE control, 

if necessary. to toe line closest 
to rhe value for which the raps on filament trans· 
formers 1 Tl and 2T7 are set, 

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

Tube Installation 
In5en rhe 7034 and 4(X~OOOA rubes in their H'· 

specrive ~oc\;ers. The fit of rhe 4(X,OQOA PA (ube 
in ir, socket is very I and 

attention should be gJveo to irs inStallatlon to ascer· 
tain rhal it is seated. can be 
dftermined obsen'arion; the [OP of the screen ring 
will be flush with the cop of the screen CQn(a(1 when 
the rube is seated the StOps. Reference should 
be mad e to the insrrucriom stenciled on the 
inside of the r-f 

TUNiNG 
RECOMMENDED MEASURING EQUIPMENT 

(In addition to lisred in the 
Exciter 

1. Directional Type 576N6 
for us~ ~'ith external meter, or Type 70GN 
with built-in 

2. IPA load C. 63GN). 

3. PA dummy load (RCA MI·19193L). 

The initial consists of adjust-
ments to be marle (0 the exciter and subcarrier genera· 
tOf, adjustment of the IPA and PA screen voltages 
and of the PA neutralizing circuil. 
Instructions for the exciu!r and subcarrier 
generator are contained in the instruction book sup­
plied with the units (Exciter data also 
contained in tbe Exciter SeCtion of this book. 

PreleHlng of Control" 
The and controb of rhf' IF A and 

PA stages must be presel to cheir approximate tune­
up posmons as in the following steps and with 
reference to the I P A and P A curves: 

1. Set rhe IPA INPUT LOADING (lel) and 
OUTPUT LOADING (lCI3) to [heir haH 
open Set the INPUT TUNING (ill) and 

T·n 

OLTPCT RAING (112) comrols 10 the dial posi-
tions gh'en in f S, for rhl 10 11(' used. 

Si '. ,fit l .'i GRID Tl'Xl~c i ,,',,[IU' )'.' 

Ihe dial pos/Clon in ('. lor the frequency 
to be u5ed; and sec the GRID LOADING (2(3) 
concrol for a dial of .~'5 

,. Set the PLATE TUl\'ING (2L6) control and 
{he PLATE LOADING (2L7) conuol to the respec­
cive dial In 7 for the fre-queo,!' 
to be 

PA Neutralizing 

Neutralization of circuil is obtained by 
the correct slides located 
in guid!: slol> al the 
(See lB.) In 
fner: should be made [Q [he curve of 

the proper of these slide~ (or the fre· 
quenc~ !O be used. As indicated on the curve, me~5' 
uremems are made from the oucer of the slide 
(Q [h~ oUler end!\ of the sloes. For example. if 
operation is (0 be on BS me, the slides should 
be positioned at the outer ends of the S!Ot5, i. e., at 
the £a.rches{ point from ehe wbe base. Ie .... ill be neces. 
sary to remo"e tne P A tubE' co the rear slides. 
After these slides are in accordance wiln 
Fi~\Jre 8, the PA rube can be replaced. Adjuscmem 
of the slides for the (0 be Llsed, in accord-
ance with Flgur~ a, provides complete ncu-
tralization, and no funher adjustments are necessarr. 

CAUTION: A .. ertail1 Ibnl the PA tube is 
prfJperl,' seated in its socket. See Fi8UTe 16, 

Exciter WarmwUp 
Adequate 

be allowed before 

To ellellzize 

time for the exciter circuits must 

can be made. 

ococeed as follows: 

1. Switch the FIL OVERLOAD ($104) and 

PLATE OVERLOAD ) breakers located 00 

the exciter chassis to the ON DOl.ltl!m 

2, 117 volts a·c power to the heater 
circuits of the exciter. Tht heater indicator 
lightS OSlOl and 05102 should light aDd remain 

lighred until the have reacbed opera!­
ing Il!mperarure. 

;, Swi tch circuit breakers LINE (ZS 1) and fILA-

MENT ) to the ON position, and tum the 

TRANS switch to the ON position, ThiJi 
will apply a·c power to the exciter circuits. 

Allow ten minutes warm·up time 

and then with the exciter tulle-up as described 
in the Exciter Section of this iastruction book 



T-IS 

Amplifier Tuninc; 

With the exciter tuned as previous!y descrilx!d, and 
FA neuualizing adjl.mments completed, the SCIeen 

should be adju.:;ted and final of the 
transmitter in :w:orclaace with the 
following procedure: 

1. Place exciter circuit breakers FIL OV ERlOAD 
(5104) and PLATE OVERlOAD (S103) in theu 
OFF 

2. Swiech the circuit breakers LlNE (2S I), FILA· 
MENT (2$3), PLATE (2S2) and SCREEN (254) 
to thei.r ON pOliitions. 

3. the TRANS ON/OFF swiech (2$10) 
to the ON position. Before proceeding with the next 
nep. allow ,0 minutes warm-up time to the 
8008 high rectifiers to vaporize mercury 

4. the SCREEN RAISE/LOWER switch 
) co the LOWER wd hold thiS 

rion until the: mOtor (2BZ) reaches the end of its 
cravel. This be {he ZffO screen setting. 

S. Turn the MliLTI-METER switch (2514) to 
the SCREEN O·500V position, 

6. (he Pl.ATE ON/OFF switch (259) 
10 the ON 

7. Operate the SCREEN RAISE/LOWER switch 
to the RAISE to the screen voltage 
to approximacely 100 volts as read on (he MULTI­
METER. At this the PLATE CURRENT 

UI"',I~""" 0 CWTent. 

8. Tum the MULTI-METER switch ro the 
SCREEN O·lOOOV position and re3d tbe PA screen 

on (be MUt TI·METER. This sbould read 
approximately 520 volts. 

9. the PLATE switch to Ihe 
OFF position. 

10. Switch the exci(!~r circuit breakers Fit OVER­
LOAD (5104) and PLATE OVERLOAD (SI03) to 

the ON positions, and allow a lew mioutes time for 
warm·up, 

11. the PLATE ON/OFF switch (0 the 
ON pOSicion. 

12. Turn the MUL TI·METER switch to the 
GRID 0·50 .;\lA and the rPA INPUT 
TUN1NG and INPUT LOADING controls for maxi. 
mum current on ,he M 

t:-. Turn {he MCLTI·:'vlETER 5wi,ch to the 
GRID 0-100 MA position, and adjust the IPA OUT· 
PCT TUNING and OCTPL'T LOADING cDorrols 
for maximum CUHem. Milke a note of (his 

14. Set the PA GRlD LOADING cODtrol 50 that 

the dial reads 30, lod IPA OUTPUT LOAD· 

ING and OUTPUT TUNING for mwmu.m PA 

cum~rlC as read on the MULTI-METER. If this 

is chan thaI obtained in 

Cl.'eaJe the GRID LOADL.'1G Sli2hdy. and all'alO tune 
the IF A loading and cocuols for maximum 

grid cw:reDt; repeat ULltil wa.x.iwUlll curreot is 

obwined. If the grid curreot obtained with [he dial 
set at 30 was lower than the reading noted in Step 

13, repeat the above procedure by the dial 

racher than decreasing, until maximum grid 
current is obtained. (See Figure <5 for 218 ) 

NOTE; JPA Outpili/PA frlpul TJlnin8'-il:ueuClioo 

belween the OUrpOI of !he 7034 IFA ~rat:e and !he 
input of the 4CX50(lOA PA Hage re5illu in power 
lransfer Qve, a wide ran!:!! of <:oolrol settings. 

The mo>r efficiellf 5~lIjng i, obmined when the 
following condi\ions prevail; 

!. The coaxial ,able (ooo"oing the cwo SLa!,"" is 
(frmin,lIed in iu ;0 ohm charaCtfristic impedance. 

?. No rea"iv" roer!':y drcillale5 becwel:ll the cwo 
S(a;:~>. 

3. :'-10 hO( 5PQ{S occur alon g the caol". 

4. The d.n:ulaling currell{ in the 7034 ~\ag" i~ at 
a minimum. and I.h~ circuit run~ cooler. 

To chel;k ":,,nsminer 
prope, sening, the 
ommended, 

fo. proximiry 10 !he 
procedure i" lee· 

1. Reduce [he ..jCX50{JOA Kn:t':n voltage (0 400 
volls, Turn off the uaIlsmiuer power lind remove 

(/'\~ (·f c"ble from Ine OIJIPlll of (he -0;4 stage ill 

dle rear of th ... box (lJ2). NOlI! all reaclinlu. 

2. Turn ON the u-"Im.n!crer power lI.Od rune the 
-OH outpUt Q.llling (Drmo] (l L2) for muiml.lll1 
705-1 ~cre~n (urreili. 1f [he maXI./llUffi occurs .... ilhin 

ooe-quarter tum of Ihe comeols opera ling ponlioo, 
(he lrammiHef is pmpedy runed, 

). If improp", rWl,nj:: is indicated, In,·., IU in 
its neW posiriun. wen 0 FF Ih" power and .econneCI 
Ih" I·f (able. Tum O~ Ihe power and rerun" (he 
If:l.l'l5miuer lor pow;.>, ompu[ by n:ad)usting the 
7{);,4 loading :tncl the -ICX50I)O,~ input loading aod 

4. Check Ih" new luning by repeating the ~bove 
I,eps. 

An ahernau~ mewod of adju;,i.og ,he drcuh i5 IQ 

!\.In" Ih" -o.~-i ~lal'e iow lO ,.f load, then wile mel 
4CX5000A input fur Jlla.~i01um drivt! wilnouc reo 

ruoin!! tbe ~OH slage. 

I f a dire<rional coupler is available, a quicker and 
more a,'\UIa!e duck ,:10 b~ (bade, This is dOIlE' b, 
pladn" Ihe (uupkr in {he line 5u ,hal it iaciiulcl 
reflected powec The rl:'tlec!ed power COil Iheff be 
a\l)tmed (0 minimwn under ope(1(ing (ODditions. 
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1 S. Turn the refiectometer control to POWER 
position, and adjust the PA. PLATE TUNING and 
OUTPUT LOADING conu0Js for maxUoUlll power 
oueput reading on the refienomerer. In adjusting 
these conrrols, operate them individually for ma.;l(j· 
mum readings. As maximum reading is bciag reached, 
take each control past the maximum reading to where 
the reading drops about So/". This will compensate 
for interaCtion of conuols. Finally, controls should 
be pelked for maximum. 

16. Raise screen yolcage on PA to 700 volts. Touch 

up P A and IP A controls (in the reverse ordeT frOID 

the initial tuning procedure) for maximum grid drive 

on both stages and maximum power output. 

17. Now, adjusl P A screen voltage for tbe rated 

10 k9,' ourput. Refer to the PA Efficiency Curve, 

Figure 9. 

f';OTE: I( is ;mpera(iv~ th '" lhe po""er amplifier 
IS operaled under oplimum malching eondidon~. 

To as~ure (hi, (ondition [urn PA LOADING one· 
half furn to le/" rcpeak PA TIlNLNG and read 
power ()UlpUI. Turn PA LOADING anot.her on~· 

nail tum, rep".k P.'\ TUNING, fead power and 
(ompa.~ " ' iln previoul ,,, .. dmt:. Repeal above Slep~ 
and nOle whether po .... er OUlpu( increase> 0: de· 
(reaSCl . If i! increa!e~ , keep goin)! uluil a poinl is 
reached beyoed which power is tkcreasin~ aga in. 

Should power decrease, however, rever,., pro· 
cedure and make one·half rums 01 FA LOADING 

to the righl . 

During these adjuHmencs the FA screen volla)!e 
should nor be chan,ged. Wh~never the $creen voltagf 
is chaoj!e<i more ,ha" about :t: 10%, PA LOADING 

and PA TUT'ING should again b<: optimized. 

P09,'er OU[DU( of t.h~ transmfiler is proJ'OrtiouaJ 
10 the SCreen vol !J!.l1-e, bUI a( a ceruin poinl . the 
OUtPUt power .... ill nOI increase further in $pite 
of furthH increase in screen voltage. (~ F1l!,ue 
10.) Care should be raken nOI (0 opera Ie beyond 

lh's point sinc" PA eme-ienC)' ""ill d~c",a~ rapidl y 
if ,<creen volla)!e .~ raised funher. With sufficiel11 
dri,''' . the tapering·oR should aeror 3t an. OUlf'U1 in 
exce" 01 )0 k",' 8\ Kreen vOi{aj!el of 80(; V or 
mor~ . Howe-ve •. insufficient drive rna)" cause this 
point 10 shifl 10 pOwer levels le5s lhan ) 0 kw and 
I()wer ~crten vol \a~<:s . 

With the tra.nsmitter tuned and adjusted for 

10 kw output, and the refleccometer switch (2513) 

in the PO\X'ER position, the re.£leCtOIDeter (2M3) 

should be adjusted (0 read 1000/c.. Tills is obtained 

by adjustment of the potentiometer 2R14. 2R14 is 

[he left·hand one of rwo potentiometers loaned on a 

pand below the overload relays. The right·hand 

potentiometer is 2R15 which is used for adjuscnem 

of the remote meter with 2513 in the REMOT.E 

position. 
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TABL.E III. TYPICAL "MUL.TI.METER." READINGS 

Po ,;1;0 It (,! 
R~"Ji"t. "Ml':LTI·.~jETER·· 5wilrh 

OFF ., . . ....... , .... .... . . . 0 

70U 
GRID O·50MA ' . , .. _ 9 ,5 rna (appro>:.) 

CATHODE 0·500M .... 220 rna (approx.) 

SCREEN O·SOMA 7 rna (aprro>: .) 

SCREEN o· SOOV .. . . - . . - 2 SO 10 300 vdc 

4CXYO()OA 
GRID o·lOOM .... 40 (0 50 m~ 

SCREEN 0·500M .... . .. . 50 10 140 rna 

SCREEN O· IOOO\' ... . . .. 700 10 800 ,"de 

To read transmission line VS~'R on rhe rdleclQ · 
meter, proceed as follows : 

1. Turn reflectometer switch. (2S 13) to VS\X'R CAL 
po.sirion, and adjust the reil enomerer (omral (2RU) 

until the re.£lenomeeer reads 100'/0' 

2 . Swjecb refiectOmeter switch to VS\x.'R posiri'Jn , 

and read di.rectly on VSWR scale of Tefieciometer. 

AfteI the necessary adjustments have been made 
for the co~reCt reading of the reflectomeler, opeI"ac( 

the PLATE ON/OFF comrol to the OFF position, 

At this poine the P A circuit can be checked fOI 

proper neutralization in the following manner: 

1. Remove resistor 2R9 pia Ie resistOr from its 
mounting clips, and disconnen the 4CX5000A screen 
lead f com feed. througb capaciror 2Cll . See figure 
13 for the location of these componentS. 

2. With a dummy load conneCted to the trans· 
mitter output, operate the PLATE ON/OFF switch 
ro the ON position. Measure the power output of 
the transmitter with the SCREEN RAISE/LOWER 
switch adj usred ro provide 300 volts on the screen 
of the 7034 driver rube. If the power OUtput is 
greater than three watts, furrher adjustmenL5 of (he 
neutralizing slides at the from of the P A tube will be 
rf<:!uued un til the power ourput is not moce than fWO 

or three watts. 

WARNING 

MAKE CERTAIN THAT THE PLATE 
CIRCUIT BREAKER (2S2) IS IN THE 
OFF POSITION BEFORE MAKING ANY 
ADJUSTMENTS INSIDE THE TRANS· 
MITIER. 

3. Disconnect the dumm)' load and connec! the 

transmission line to the ourput of the transmitter. 
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OPERATION 

In normal transmitter operation, the circuit breakers 
LlNE (2S1), FILAMENT (253), SCREEN (2S4) 
and PLATE should be left in the ON position 
and che crystal heaters left running continuously, 
unless the tUll5mitter is to be shut down for extended 

of time. This way, it 1s to start and 
SlOp the n:ansmine.r by operating only the filament 
and plate circuit switches TRANS ON/OFF ) 
and PLATE (259), .D .... "" .. .,.;" 

To interrupt transmission for a short the 
PLATE ON IOFF switch should be 1..l"j..'LC~lll:'l.I 

OFF posicion. This will remove voltage from 
[he uansmiuer circuitS but the filament power will 
remain on the rubes. The rrammitter can then be 
rerumed to immediate operation when the PLATE 
ON/OFF switch is again closed. 

NOTE: One button control of 111" uan~milte.r may 
b. achieved by h'l\VIllg (he PLATE ON/OFF switch 
in (he ON POSilioo and opl!rating the fiJamefll 
ON/OfF .wilen. Oper;ued in this manner !.he rr:ms· 
miHer will <il.llOmuically 1:0 ,hxou!dJ the ne,e-!sary 
Haning $U~P$ including (lme delay reby operation. 

the time delay relay provides sufficient 
warm·up time (approximately 45 seconds) after 
which plate can be applied. The crystal heater 
units. from a cold start, require sen'ral minutes warm­
up time before the u:ans.mitter is operated. 

If the exciter is off-frequency for any reason, the 
off-frequmcy interlock prevents application of plate 
voltage. by opening the circuit (0 the Dlafe con­
[;lCror (2K9). 

Performance of the FM exciter can be checked by 
observing the partl~rns on ~he builr-in 
while the transmitter is on che air. For typical oscil­
loscope patterns refer !O 7 in che Exciter 
Section of [his book. These oscilloscope may 
be observed regular operation without afie1:t­

of che transmiuer. 

Overload R.esettinq 
If an overload occurs, phue power will be removed 

from (he rr::msminer. After the cause of (he overload 
has been corrected, operate che OVERLOAD RESET 
switch (2511) on the front to place the trans­
mirter back on the air. 

MAINTENANCE 

Wirh ordioJrY cJ.re a minimum of service will be 
to keep the ETF·luD in However, 

a tegulM schedule of inspeCtion Jod service as out· 
lined in Ihe ':-'Iaincenance Schedule will help to avoid 
ime.rrupcions to broadcasts, SHead\' extend the life of 

compOOeDQ and contribute in measUIe to overall 
peak in operation.. 

WARNING 
AL WAYS OPEN THE LINE CIRCUIT 
BREAKER., AND DISQIARGE CIR­
CUITS WITH A GROUNDING STICK 
BEFORE TOUCHING ANY COMPO· 
NENT INSIDE THE TRA..!.'lSMITTER. 

Emerqel'lcy Operation 

Tube o. component failure can be located in some 
''I'1'.LU'"'' the MULTI-METER SWitch 

and tbe METER switch 
in {he exciter to each of their positions wuil an ab-
Dormal is found. identifying the 

Failure of automatic frequency r:o rHrO I due co a 
rube or other component will be evidenced by opera­
tion of the KlOl in the exciter off-frequency 
conuol circuit which 'NiH open the plate COmaccor 
circuit of the removing plate If 
che master oscillator is functioning. the OUtput carrier 

can be controlled as follows Ufllil 

such time;lS reoairs can be made: 

1. Remove the 2021 control 
rube (V116). 

2. Turn the AFC-OFF switch (S101) to the OFF 

3. Slowly rOcate the top adjusrmem screw of no, 
in first ooe direction and then the other to the 
ourput frequency co iB assigned value as indicared by 
the station frequency monicol. 

Stability of the master oscillator wirhout afe is 
such that ir maintains frequency to ± 1 kc (at the 
final frequency) for short periods of rUne. Possible 
drift can be corrected by adjustmenr of the top screw 
of T103. 

NOTE: The vQhage of the iilamem d·, power ,up­
ply in ,he exdleT will vuy with load. Therdoe", 
care should be ta.ken om (0 remove moce than IWO 

of ,he (u/xs having d·c on Ihe blament. Olhecwise. 
damage 10 dl~ d·c hellled {\.)b~ oc to 
CZ02 in Ihtir e"clt"r lUll' may result. 

Emarqlilncy 4CX5000A Plate Lead 

If necessary, the teflon lead for che 4CX5000A 
PA rube can be a lengrh of RG·;8/U 
coax cable with the outer cover and braid shielding 
removed. 

Trcub[e5haoting Hints 

NO PA DRIVE - Check rhe coax cable lnd CQIl­
neclions between the IPA ~nd PA (IJ2.1P2 and 

1) for and for hor spots. The cable 
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should be near ambien{ temperature. Examine 
2C 15 and 2(,:;3 for hairline cracks. If cracks 

are che capa ciwr i5 defeni VI! and 5hould 
be 

Cleanin9 
Ceramic insul:lIon and bushings should be kept 

clean at all time". Insularor5 subject [0 stress in high· 
d-c fields may rupture it sufficiem dust ac· 

cumulates to caU$e a corona Clean insula· 

tors 

Circuit Breakers gnd Relays 
Periodic 

should be 
of circuit breakers and relays 

concactS should be 
cleaned ;Ind adjusted if necessary. 
should be cleaned 'wi(h Chlororhene 

contacts 
with a 

soft brush. after which they should be burnished with 
a wol such as the RCA Stock No. Cot';lac[ 

Tubes 

Too! Finally, contacts should be wiped with 
of bond paper. 

All tubes Tube 
of tube 

and rubes as indicated 
when reduced output IS apparent. 

SHieol'l Rec:tifiers 

The condition of the silicon rectifiers may be 
checked by measuring the resistance of each cell of 
the rectifiers with an ohmmeter. The 
for~'ard n!sistancf' of each cell should measure approxi. 

25 ohm~ while che reverse resistance should 
measure 20,000 ohms =50/0- Unless the reverse re­
sistance of a cell is low, the 
22,000 ohm resistor shuIHing each one need not be 
disconnected. Tbe condition of an entire cell bank 
may be checked simply b) measuring the resistance of 
one cell as directed above, then this value 

the number of cdls in the bank. Measure the re· 
sistance across the bank; if the measured tOtal differs 

from the computed one or more 
rl"f""",;vp cells are indicated. To detennine which cell 

is defective, folio"" the above procedure fOI 

individual cells. 

II' lkcausE of Ihe lOx;, eHeo~ Ql carbon tetrachlQride, the us" 
01 Chlorothene i~ ,ecommended. ChlorOl:hene is Ii Do,,' 
Chemical Co. ProOUCI, ano is avaiiabJe through Ihal com· 
pan}"~ Quel"". 

Recommended Maintenal'lce Schedule 

Dail) 

T·2l 

1. Check and comp~re all meter at starr-

up. Adjust filament \'oJrages if necessary. CO[:~C{ anI' 

condiriOn! revealed by abnormal readings. 

2. Check filament yolGiges e"eJ"} hour (or 
creased ru be Ii it>. 

3. Make \-isllal inspection airer sbu[-do'l\'n, 

4. If overloads baH occurred, examine at shue­
down. components iovolved. Repair or Jl!olace as 
necessuy. 

1. Clean inrernal pans of rransminer. Use dean 

"it cloth 00 Insula LOfS. Use vacuum cleaner or hand 
blower for dust and dire 

2. Tes! all door interlocks and grounding switches, 

3. Check PA and output c·[ circuits fo:- e"idence 

of at cOnnecrOr Of junction points, 

4, Make overall ched: of diswnion and noiSe len; 

MOlllbl), 

1. Check spare In operating socket. 

2. Check condition of rela.' comans. Service if 
necessary. 

3. Check rube socket voltages 1n exciter ..... vmp;;u 
with 

4. air Ii I [er. Cl ean if necessary, 
vacuum cleaner or brosh. 

QU41'terl)' 

Lubricate driVE mechanism gears aDd 

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

Semi·AmleU/II)' 

1. 

quired. 
contacts and replac:e where reo 

2. TeSt spare tubes. 

3. ail conneC'w;ms in transmitter. 
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Symbol /',0. 

1 Cl 
lC2 
10 
lC4 
ICS 
lC6 
le7 
I C8 
le9 
lelO 
lCl 1 
lCIZ 
1 C13 
lCl4 
leiS to lCI8 
lJl,lJ2 
III 
lL2 
IL3 
IPI04 
IPIOS 
1 RI 
1 ;.2 
lR3 
11'14 
1 R5 
Ifl6 
IR7 
IRB 
ISI,IS4 
152 
153 

ISS 
ITl 
IXVI 

281 

2B2 

2C1 

Slod! No. 

~17634 

215859 
211636 
95701 
217636 
95707 
217636 
9 ~7 07 

95707 
217 636 
2~ 17 16 
2: i 6 34 
211186 
217636 
92)80 
2:~633 

217632 
222952 
3266J 
5580B 

2)7635 
96728 
217615 
210366 
207818 
~1763S 

54920 
21763J 
95671 
221810 
~160Z2 

215512 
215844 
99933 

96519 
212885 
211104 
2 J 5855 
211665 
94641 
2I9l3} 
223100 

221586 
221 587 
221588 
2215S9 
221590 

222330 

'215552 

5 SO IS 

T..::j 

LI 51 OF PARTS 
Orr:lW,;"g :\:0. Descnplio" 

250 WATT R.F. UNIT, MI-3ij502-A 

8971908-1 
882136~ -: 
8825449- 2 
984002-361 
8825449-2 
984002- 361 
8825449-2 
984002-361 

984002- 361 
88:!j449-~ 

8889785-2 
8971908-1 
479072-1 
S8~5449-2 
433647-1 
8956317 - 2 
8956317 - 1 
8985525-501 
878243-1 
727969-8 
99126-69 
88;1~5,-f' 
885i 185-1. 
8871557-64 
99033- 38 
99033- 36 
8871S57 -H 
99126- 51 
8881052-1 
8953364-502 
8822758 - 2 

8953364-501 
8412123-1 
464586-2 
464586- 3 

757412 - ,06 
146978-502 
8905991-1 
477 9 46 - 502 
B413444-S02 
8822780- 31 
8914329-1 
8S10265-l 
85] 80B S- 501 

C A ,0 A C: TO P. :; : 
". r1 a b 1 e, 4. 5- 102 .... ,.d 
li\ cera"IlC, 2~ J.4.'f ];S~, '7 ~OO ,. 
e e ranI) c, Ie ed· th r u, 4 n J.LI-' f t 20rr, 500 " 
sliver mica, IOOOJ.L/-lf ±l0~. SOD v 
ceramic. feed-thru, 470 _I !20C;;, 500 y 

sliver mlea, 1000 .... J.Lf !lO~, 500 v 
ceremie, feed-thru, 470 J.LlJ.f :t20~, 500 , 
s11 ver m1 ea, 1000 .... '" f :tlO~. 500 , 
CapacItor' (part of I\YJI 
silver mlca, 1000 ;.LIA! !10<;;, 500 \' 
cer-amic, f('ed-thru. 470 ;.LJ.Lf !20~, 500 y 

ceramiC, feed-tonI, 1000 J.L~f t20~, 3000 '" 
,-anable, 4.5-102 l-'iJ.f 

CeramIC, 1000 ..... f -ZO +40~, 2500 " 
cera.n) c, feec- thru, 470 JJ-.. f -:I20~. 5(\0 \' 
~ecep,acle' female 
Coi~ ' 3 turns 3/16 0,(. lubin~, s]lver ~Iated 

C.od: 4 turns, 3!l6 0 . 0. lullln!!, ~il-:·: plated 
Choke; R. F. 
Connector: femele 
Connector: female 
tles]stor' fixed, co"';., 3900 ohms, 1S~, 2 ~. 

i-Ieslstur' fixed. "He wound, 40 ohn.s. :!.1~, 2 ~ 
ReS1stor: fixed, .·lot ,,·ouncl. 20(1 ohms. ~5'J;, 2S ,. 
J-Ies] stor fixed, ,.·lre "'ound, 4 ohm~, 11". 2 " 
KeS]SLor: ii)(ed, "'HO wound, 5000 ol;m~, :!.10~" 95 ~ 
liesistor : flxed, Wire wound, 31,(i ohms, :10~. 95 ~' 

f-Ieslstor: fixed. -Ire lIIound, 40 ohms, .tlr., 2 ~' 
KeslStor . fixed, ~onor' " 120 ohms, 1l0~, 2 w 

SWitch: lnterlock 
SWItch: ground1ng 
S~lteh: airflo,,' 

S.iLc~ • only 250 • A.C. 
5'1'1 tch; Ilround1ng 
Transformer : fd. ,single phase ~08/240 v,50/60 cy. 
Socket: air "yst.em 

Chimney only 
Hi-sce ~ Loneo .. s: 
Cable Assembly 

Connector - mele coaxisl 
Connector - male COBxial 

Contact Aseemhl)" : front panc~, hQri~onLBI mountec 
Contact Assemoly: front panel. vertical mounted 
Hose: fleXlble, rubber 47X" l~, X IX' J.D. 
Receptacle : female, turn lock fa~ten€r 

Sere" : lead, teflon (for III and lL2) 
Suoport As~emblv 

10 KW AMPLIFIER, M!-3ij554 
8616009-1 
8616009-2 
8616009-5 
8616009-4 
8616009-5 
861.6009-7 

89B9877-2 

480051-1 

863691·2 

, 
Blower - (MI-34SS6J 

Motor - 3 / 4 H. p, 3450 RPM 230 V 50/60 cycles 
Belt - drive 
Pulley - S/S" d18, bore 
Pulle)' - 3/4" dia. bore 
Mountin£ - Shock (See plate, Hock no. 722330, 

belo .. ) 
PIBLe - (order 'fIith 221590 shock mounts lor 

early BTr-IOC Transm)tters only) 
MOLor: lI5~, 60 cycle 

CAPACl7'ORS: 
motor orCl.llt, L.2 IJ.f. 220 " 
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Sy",bo/ No. 

2C2 
2C3 
2C~ 

2C5 
2C6,2C7 
2C8 
ZC9 

2CI0 
2CU 
2C12 

2C13,2CI4 
2Cl5 
2C16 
2C17 , 2C18, 2Cl9 
2C20 
2C21 
zcn 
2C23,2C24 
2C2~ 
2C26 

2C27 

2C28 to 2C30 
2(:3: 
2C32,203 
2C34 
2C35 
2C36 
Zan,2Cf12 
2CRJ,2CR4 
2CflS,2CR6 
2CR7 
2CR8 to ZCRll 

~CRl2 to 2CR17 

20Sl 

2D52 

2053 

2DS~ 

2Jl 
21\ 1 
~K2, ~tD 
:?K .. 
~K5 

SIOC_ No. 

214696 
217634 
211186 
221716 
54643 
810004-4 
217651 
217658 
217653 
221716 

217645 
810004-4 
211186 
810004-4 
209037 
810004-4 
220328 

S27 58 
217653 

217647 
217643 

217647 
217644 
211186 
97151 
211186 
218954 
219175 

2)7866 

67876 
220::85 

21834i 
218H6 

218347 
:?18346 

9976; 
1615-1 
16155 
99,63 

9976 ;, 
1615 4 
161 S S 
99763 

99768 
16154 
161 5 ~ 
99763 

99766 
1615·\ 
16135 
9976 3 
921 80 
2 10 -t04 

21 361-t 
21 0-10 ·1 

D.tZWi_1l No. 

e821367-4 
3971908-1 
479072-1 
888978 s- 2 
8881625-1 
36091-~23 
897331 s- 501 
843655 .. -501 
8971927-2 
8889785-2 

8971914-1 
36091-523 
479072-1 
36091· 523 
990193-108 
36091-523 
990194·51 

990193-46 
8971921-2 

8708499-501 
8911960-1 

87f)8499-501 
8971960-2 
479012·1 
8889035-2 
-179072-1 
8976374-1 
450184-4 
990167-19 
84623,4--1 

8~::293S·S02 
B 720774- SO I 
8-\38545·1 
8-l385~5-2 
8 ;20714- 502 
8438545-1 
8'438545- 2 
459610-10 
·H961 0- 33 
-»9610-36 
459610-40 
4S9610- .. 6 
459610-8 
459610- 31 
.. 59610-36 
4 ' ~610-40 
459610-46 
459610-12 
459610-35 
459610.36 
4~9610-40 
.. :'9610-46 
459610-9 
"~9610-3'2 
4596\0·36 
.159610·40 
~ ,) 9610·~6 

43 36 -t 7- 1 
-;' 54291· I 

8.\11073- 5 
7S 4~91·1 

De$cnp/w'l 

hi -v oltage, 100 ~~I i5%. 5000 v ceramic 
variable. 4 . 5-102 f4J-£ 
cece.nl1C, 1000 ~f +40 -201., 2500 v 
@'~ld feed - thru, 1000 ~f 120%. 2000 v 
Lit. feed-thru , .01 ~f :!:20%. 250 y 

amp. meter by-pas3 0.01 ~f !20% 
P I at e, by - pas s 

contaCt as~embly 

ceramic. 50 ~f, 15.000 y 
grtd feed- thru, 1000 ~",f 120%, 2000 v 
mica, 0.005 thk. t~Sl voltage 2000 v 

"uca only 
by - pass 0.01 ~f 120% 
ceraCDlC. 1000 lJ.IJi +40 -20";, 2500 v 
amp . meter by-pass 0.01 ~f rZO% 
paper, 8 ",£ ~101., 3000 v 

am p. met e r by - pas ~ O. 0 1 ~ f ! 2 J% 
3 />f 110%, 7500 Y (paper) 
~ot t illed 
paper, <\. /"f llOr., 500 v 
ceramic, 50~f, 11,000 y 

Fil., by·pass 
plate assembly 
mica only 

hI. , by - pas ~ 
plate as~embl\l 
mICa on Iy 

cefamic. 1000 ,..!J.{ +40 -20~, 2500 v 
ceramI c , 390 ,J-jJ.{ t lO~ . 8 (l00 v 

ceramIC. 1000 ~,""f +40 -20'7". 2500 y 

paper, .1)01 ,"f, 10 ,0 00 v 

paper. 10 ).'-f , -l00 v 
ceramlC , 10 , 000 iJ.+li +100 -0%, 500 v 

Rec~lfier : Single pnase, center tap 
.'1ot Used 
Part of nl \ IN21B) 
Rec t I fi er low voltage (complete .. it!> 
He c t i fie r : a.5~embly 

dIodes! 

Hecllfier ' silicon \ :0 req'd. per aSSem . 
Rectifier , stlicon 
fleetl fi er ~ss em. 
HeCtlfler: slllcOn 
RectIfier : SIlicon 

( 10 req'd . 

light : Indlcator overload 
Jewel· yellow 
La",p 
ReSistor 
Socket 

Llghl - lndlCa,Or plate on 
J ewe! • red 
Lamp 
Resistor 
50cket 

Light - IndIcator lnlerlock 
Jewel - Blue 
Lamp 
Re SIS tor 
Sockel 

Light· Indicator (ilamenL 
J"wcl - Green 
Lamp 
!-Ies I S tor 
~o:ket 

neceplacle ' female connector 
Rela y - H.V . o.e~load 

"\jot l:sed 

per 

~elay -lS sec. time de l av f!i.merll 
Ilelay - s<:reen supply overload 

a 5 S em, 



.. 

.( 

'. I 

S"",/>oi No. 

~K6 

~"7 
2K8 
2K9 
2KIO 
2Kl1 
2K 12 
2Kl3 
2K14 
2K I 5 
2K16 
2J.l 
2L2 
2L3 
2L4,2LS 
21..-6 to 2L9 

2110 
2LlI 
2M) 
2M~ 
2M~ 

2M4 
2MS 
2M6 

2HI 
::!R2 
21-13 
2f14 , 2W 
2R6 
2R7 
2/18 to ~RIO 
2Rll 

21112 
2H13 
2A14 
21{; S 
2Rl6 
2R17 
21118 
21119 
2R20 
2H21 
2H22 
2R23 
2H24 
2R2S 
2R26 to 2R29 
2R30 
2R31 , 2R32 
2R33 
2R34 
2R3S 
2)-\36 
2R37 
2H38 
2f1,39 
21140 
251 
2S2 
2S3 

Sloc;1I No. 

~ 10404 

21"1619 
2169B7 
216989 
216991 
216988 
217606 
216934 
2)6991 
210404 
217~72 

95316 
93658 

221173 
217732 
220321 
217 528 
2173 S9 
216023 
217527 

220324 

217609 
217652 
54624 
217616 
204309 
220319 
52619 

205064 
2 17618 
215733 
217615 
52819 

S2819 
2)7617 
216026 
220326 
45983 
220325 
2176}2 

52819 

610 II 
220327 
211616 
4B 568 
220286 
217 608 
217614 

220323 
220322 
217622 

Drawi"c No . 

~ S4 291- I 
458561-8 
486126-2 
482 7 11-6 
480003 -4 
8412197-1 
627511- 49 
8412197-2 
480003-4 
7S4291-1 
627511-55 

900431-4 
949251-1 

8976344- 501 
8449712-J 
482744-10 
4827 44·32 
1)436526-1 
8959099-1 
45967<'-129 
8971909 - 1 

993007-9 

867971-327 
8917168-2 
99031-31 
8871557-65 
8868772-22 
8702674- 512 
8702674-3 
90496-82 
433196-6 
433J96-14 
433196- 51 
8871557-64 
8702674- 3 

8702674- 3 
887)5$7.66 
99037-47 
99037·36 
99037-33 
99037 - 32 
99029-55 

8702674- 3 
90496-82 
867971- 329 
8871557-56 
993007-100 
993008-81 
99029-36 
993007-18 
8871557-53 
90496- 50 
8434081· 3 
8434081-2 
482740-5 

De scn·p / io" 

Ii,>! ay : 7034 0'··. ..d 
ReI8\" : 2 sec. llme delay overload 
Relay : nOLcning . 

Connector : pl&~e 
Relay : plale latching 
Conl&ClOr filament 
Con tactor - Control 
COnt-ector - Blower 
Relay filament 18lchln~ 
ReI8)· - 4CX50DOA orerload 
Re 1 a)' - Bi & sIn t e rio c \; 
Not Used 
Choke : . plBte 
o,oke : . plate filt.er 
Ae a c to r - 1 Q hen ry 5 

Part of plate tuninlt , pl&u loading, gri~ tunlnl 

T ~-.. 

a~semblie5 Bnd grid tunin~ inductor re$pectjvc]v 
Co i 1 : bu 5 '" ire 3 ~ t urn 5 I . 06 " O. D. 1 2e" d i & • 

HeaClor - filter 
Meter - plat.e 0-3 amps 
Met-ee - plate 0-10 KY 
Metee - r~Ilecto meter 
Meter fllultiplier 
Meler - line 
Met~r hour 

US] STORS: 
I'\xed., Conpont~on. - linLe~s Othe .... u . ."Ise SCE':';.ed 
0.2S ,onm, iIO~. 5 ~ 
jl;ot Used 
... lre-ound. 3.6 ohm, fIO%, 1 ... 
150 ohm, tSr., 70 " 
1000 ohm, :5% , 55 w 

.... ire "ound, 20 ohm, :2:1%, 2 .­
",ire wound, 20 ohm, .110%, 200 .. 
RCiislor assembly 

re~i&tor& only 500,000 ohm 11%, 
47,000 ohm, :t5%, 1 \/I 

var18bl." 10,000 ohm, :tl0~- , 2 .. 
variable, 10,000 ohm, flO~, 2 '" 
Hlriaole, 1000 ohm . .t10~. 2 w 

'urE "'ound, 4 ohm, 110~, 2 w 
0.5 megoh~, :t1~, X ... 
Not Used 
0.5 megohm , fl0% . K w 

"'1 re wound, 2000 ohm, 11~, 2 '" 
nre wound, 40,000 ohm , :tl0%, 200", 
... ire wound, 3100 ohm, ilO~, 200 ~ 
wire wound, 1600 ohm, 110~. 200 'VI 

wire wound, 1200 ohm, fIO~, 200 '" 
wire .... ound, .5 ohm, %10%, 45 ,.. 
Not Used 
.5 meg. 110';, ~ ... 
47,000 ohm , t5%. 1 w 
wire wound , 4.3 ohm, 110%, 1 Vi 

940 ohm , .11%, 1 \II 

9000 ohm, .15%. '"ire "ound, S '" 
1000 ohm, 15%, wire .. ound, 10 .. 
3100 ohm, !5~, 4S ... 
,.ire woulld. 0.71 ohms, :tl0%, 5 ~ 

.. ·i re wound , 12 SO ohms, fl%, 1 ll" 

100 ohms, 110%, 1 ... 
Breaker - 100 A 
Breake.r 70 A 

,-r. w 

Breaker 15 A, 2 pole, 240 v, 50/60 cycle 
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SY1flbo/ No. 

254 
255 

256 to 258 
259 to 2512 
2513 
2514 
2515 
2516 to 2518 

2519 

HI 
2T2 
213 
2T~ 

215 
2T6 
2Ti 
218 t 0 ~1) 3 
2Tl ~ 
2'\"1'1 

2Z1 

: U li: to '2 CH 1 ~ I 

Siocle No. 

21 59 ~6 
211742 
217664 
54920 
21106 S 
: 17607 
217625 
217621 
216022 
221848 
220313 
210281 

221810 
~21811 
2~1266 

215944 
21293; 
90148 
21,553 
9b 148 
217 021 

2: 7 ;50 
217037 
22095i 
2 ~ 0 9 58 
220959 
220960 
220320 

~H6S1 

214658 
~ 2736 
:'2717 
~ I 1161 
217650 
217646 
~ 17049 
:, 7339 
215841 
05160 
9~4S9 

2176S7 
~08116 
97 H7 
21028 1 

109711 

209929 
)1781·~ 

~O8116 
208005 
99043 
215677 
17269 
56 OS i 
:06.06 
<l~b ~) 

~17oS; ..: I, tl '> ~ 
9B4f10 
99 376 
~231 01 

D,awi"g Nr:l. 

482140-1 
8836936-11 

8881052- 1 
138996-5 
~26010-10 
480092-3 
4610205-8 
8953364-501 
8953366-501 
8953372-1 
426767-9 
88227 58 - 1 

8448402-1 
8415013-4 
992085-1 
457084-1 
482736-1 
457084-1 
8411065- 2 

8436506-1 
644382- 1 
644382-3 
644382- ~ 
6H382- 5 
644382-6 
84 34079-3 

885655-10 
188183-12 
99045-4 
7862i70-1 
8904324-1 
8971916- 503 
8<171915-501 
8971916-502 
680947-1 
477962-1 
888488-3 
-l'26763- 3 
426771-12 
426765- Le 
426767-3 
·126767 - 9 

~~6773-9 

~26i73-12 
4~6(62-6 

~:6767-1:? 

.j267~5-1::? 

426762·9 
737820-505 
737820- SOl 
737820· 506 
B87921)8-~ 

89].1329- ~ 

eQ -I~~Cj~-8 

89H~'1-;:- ~ 

tlB800~7-J 
-lHI)42- 28 
881~OH-2 

INSTALLATION 
187 ~ 07 -; ~-=-50~ 

De SCMP /io" 

B~eake~ - 5 A. 2 pole, 240 v, 50 / 60 cycle 
Thermo~wl ~ch - overload (less heater 5) 

heater only (style - 1532948) 
SWltch : - ,oterlock. 2 pole, 110 v. ac. 15 amps 
Switch - ~ey lever, pOWer typ e , I" f cootact, 2 way 
Switc~ 1 sec .. 5 pos. ~eflecto m~ter 
Switch - rotary. 5 sec., 8 pos. multlpll~r meter 
SWltch rotary. 2 sec., 4 pos. 
5"" ten Assembly Ii. V. grounding 

Sp rl n g a.s s em . 
Con tac t 
Insulator 

Swilch ' air flow, interlock 
SWltch 
Vane - .1BOO 

Transformer plate 
Transformer control 
Transformer - ~.B. 
Tran$former - powerstat 
Transformer - screen 
Tr.ns[or~er powerstat screen 
Transformer - 4CXSOOOA f,lament 
~Ol Used 
Transformer b.as 
Socket - 4(X5000A COn&lstlng oi ' 

Contact - sc~een grl~ 
Contact control grid 
Conta c t outer [113me n l 
Contact loner filament 

Coupler - III reetlf)nal 

Hi 3ce I ianeous: 
Ileannl! 
lIe a r In!! 

U ip - for. 812" du. ferrul~ 
Cl,p - for 1·1/8" dla. ferrULe 
Contacl 
Contact ~ssembly - 2L8 
Contact A6sembly - screen c ont cts , 4C.\SOOOA 
;:,creen lontact - 4CX5000~ - 2L6 ' :L7 
Cou!' l ln/; • ,"sul.ted 
lJnve· right angle 
Fli ler 
Insulator . 425" lS. x 3 ;, ~ " o,a. steatIte bush,ng 
Insulator I" I", . x 3/ 8 " S'-j. posl 
Insvlator 1" Ig. 3/ B" dla. s,e.tile, cyllndrlca : 
Insulator j " Ig. x 3 / 4" dla. steatIte. cyltndircal 
Insulato~ l-lI:?" Ig. x 3 ; 4" d.G . steati.te 

cy \ indrlCal 
Insulator 1-1'-Z" 19-. x 3 ; 4" sq . stealit~ square 

post 
1n5ul8lor' 
Insulator -
Insulator 
Insulator 

2" l~. x 3i-l" sq. steatite. squere post 
1-1 / 2" 19. x 1 " x : . 2" steallte,conlcal 
'2 " I g. x 3 I 4 " ,j i a. s tea t 1 tee y II n d r 1 c a I 
2 " 19 . x I" sq. steatlte square post 

Insulator - 2" I~. x I-L' 8" x 58 " steatite conio : 
I\nob for 2lH3, 2S13 . 2514 
Knob - for 2S1S 
Joioob -
Pad 

for 2T4 

l\eceplac Ie - i'o'Hener 
~crew - lead 
.)<:re~ - leaJ 

~asher - fet~lnl')g 
fastener only 

\lire ' leflon, s~her coated 7 · 20 .28S 0.0. ()" I~ . ) 

MATERIAL, MI-3QSS3 
IIcctlfler Assembly 
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Sy",bo/ No. Sloei. "0. D,l6UJil&8 No. Of! SCTiPI "Orl 

f 21834 .. 8438545·1 Recliher . Silicon ( 3 r~q ' d. P"T esse"" 
218346 8438545-2 Re t t i il e r : sll.con (3 req ' d, per a 50s em. : 
57077 81<7449· 501 4rlJ' . .5 semb! )', cr8n~ 
221177 8820789 - 4 Boot 
S5913 8624489·8 Clar.tp . h06e 
211:'86 8918002 - 501 Cr an k - assembly ~unln£ 
53592 877065-1 Kn o b ·(for crank assembly) 
223103 Cable . tdlon (high vol tage 1 ead) 

c 

( 



T-34 

Figur. T-15. BTF-10D 2SD-WaH IPA, Frcn+ Panel Removed 

. ': .... 
~"'i . .. ~. . 

• .. 

92757 

Flqllre T -16. BU-lOO tJaw.,. A mpllfier, Open Doar VIew 

217 

2VI 

2C25 

2CIO 

NEuT 
AOJ. 
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2,C2 
MOUNTING 

SCREW 

20 
, 9~7&5 

2L9 
MOUNTING 

SCREWS 

FIgure T ·17. BTF· J OD Power A mpllfier, Door Open. Panel R.emoved 

T-35 

• 

2.L7 

lVI 
(4CX500QA) 

Ne:UT, 
AOJ, 

2L8 
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2CIZ 
\4 SEG~ENTS) 

.. 
\0 ' 

2CI2 

R£EN 
'O~9r9 RiNG 

Figure T- 18. PA Tube Socket, Top VIew 
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~ 

2C29 

I 

Frgure T-19. PA Tube Socket, BoHom View 
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MI-2~7 nI RARMJNIC FILTER 

INPUT OR ~g Y4~ A.! 1 
OUTPUT Elff) i > I 

I 3 1/6 dia. 
17 1/2 - I- 3 1/8 dis. 

~~ 
Mechanical Specifications 

INPUr 
OR 

OU'l'PU'r 

Mounting: Horizontal position recommended. Recommended location near 
tranBmitter output . 

Ambient Temperature: 4SoC max. 

Weiqht 64 Ibs. 

Pre quenc.y A 

88 to 98 Me 
98 to lOB MC 

140.29 

129.38 

De:i.gnation 

1'[T-:27967-1 

MT-279G7-Z 

Electrical S·pecJ.fications 

frequenry · 

Max. Po.·er· 

Tnput is Outpu:' 

VS'/ffi' 
1." tenua, ion' 

Effl'nciencV at 
Assignee frequency· 

Accessories 

88 to loa /ole 

}O KW 17500 ft . max. altitude) 

50 ohms. 3-1/8 coaxial line MT-i7912 

1.10 or better 
30 db through seventh harmonic 

98% 

Reducer 3-1/8 to 1-5/8 coa~ial line - MI-1S11J-C-7 
Couplinq. IItraiqht 3-1/8 coaxial lfae - MI-27912-4 

Insert - Ml-19313-10 

FIgure T-20. Harmonic Filter, Technicof Summary 

8·8~38590 

CONSTANT-K HAlF-T SECTION 

M-DE:RIVED HALF-T SECTION I l 
( i CONSTANT-/< LOW-PASS SECTIONS I 

11 ! 
1 1 1 ..l. 1 1 l'm 
I I T I I I I II I ....i... 

50 ;HMS! 
8':181315-0 

Figure T -21. Harmonic Filter, SchematIc Diagram 

T·37 
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1'11-34557 
/TE/'1S - e 14 (/I) 

I 
IL 
~ 
74~ - .-} 
7~-+H+ -- -- _. 

208/ cAD yol. T 
$O/g.O f"o..I' .3¢ 
INPUT 

1b REAR VIEW ~/-34H7, IT£M-3 

(
LOWER FORTION OF P.11. !.INI r) (CP'I"EI< STR~P TO srRTIOH CiND.) 
WITH SIDES FOLDED OIlT 

roRH£R T,4pS SET rRJlNS TO '''it 
ACCORDltJ(j 

yotr~GF'~ 

!I lV~ ! ~Ii\~~: II TI (MI-345~! )T~~~SMITTE"') . , _. . "\ l' (EXTERNAL 
'\... ;, I ) ), , ; , /, , ' , '" . 

k) N ' R~~ 

r--

MI-34557 
IT£MS-I ~ 4(8) 

FI9ure 1-26. Indolloflon/Wirlng. 

PIa Ie Transformer (8729601 J 
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Sy.bol No. 

PI04 
PIOS 
PI06 

RI0l,RI02 
1'1103 
IU04,RIOS 
Fll06,R107 
1'1108 
Fli 09, FIll 0 
RIll 
A112,Fl1l3 
R114 
FIllS 
RIl6 
fU17 
FIll 8 
A119 
fU20 
RI21 
1'1122 
R123 
R124 
Fl125 
FI126 
R127 
1'1128 
R129 
R130 
AI31 
R132 
Fl133 
R134 
fU3S 
R136 
R137 
RUB 
R139 
1'1140 
R141 
1'1142 
Fl143 
1'1144 
1'1145 
1'\146 
R147 
R148 
RU9 
1'1150 
FllSI 
R152 
RlS3 
1'1154 
RlSS 
Ell 56 
!US7 
Fl158 
£\159 
f\160 lO R162 
[U63 
R164,FU65 
f\166 
R167 

Stodt No. 

32661 
55808 
214186 

55J86 

93933 
217 563 

217602 
55186 

217604 

78907 
9 .H66 

Draw/"g No . 

818243-1 
127969-8 
427992-1 

82283-141 
82283 - 147 
82283-141 
8 2 28 3 - ) 33 
82283 - 16 
82283-66 
82283-76 
82283-61 
90496-63 
82283-147 
822B3-77 
90496-86 
82283-80 
82283-79 
82283-74 
8'2283-64 
90496-65 
99126- SS 
867970-305 
90496-76 
90496-85 
82283-163 
99126-55 
90496-76 
90496-79 
82283-159 
458574-36 
458572-85 
90496-121 
82283- ?4 
99316-3 
867970-305 
99126-1 
990185-395 
82283-62 
99126-73 
82283-62 
99126-13 
82283-66 
99126-73 
82283-66 
99126 - 7 3 
82283-82 
82283-84 
82283-98 
82283-86 
82283-72 
82283- 56 
82283-66 
99126·73 
82283·82 
82283· 84 
941799-17 
458572-97 
82283- 50 
82283-86 
82283-59 
82283-50 
82283-86 

Descriplio" 

Connector - femal~ 
Connccto, - female 
Connector - coaxial, male 

l?ESISfORS: 
fixed, Composition - 'lJ.n'ess onerwise specified 
180 ohms i3%, ~ 'II 

330 ohms is%, ~ 'II 

180 ohms tS,;;, Y. VI 

82 ohms t5%, ~ 'II 

15,000 oh,ns :tl0%. ~ '" 
2200 oh~s 110%, ~ 'II 

IS,OOO ohms 110%, Y. 'II 

2700 ohms ±10%, ~ ~ 
1200 ohms il 070, 1 VI 

330 ohms 15%, ~ VI 

}8,000 ohms 110%, ~ VI 

100,000 ohms ±lO%, 1 VI 

33,000 ohms 110%. X VI 

27,000 ohms 110%, X VI 

10,000 ohms, !lO%. ~ 'II 

1500 ohms 110%. ~ VI 

82,000 ohms ±l0%, 1 'II 

270 ohms ±10%. 2 VI 

wi re wound, 0 . 43 ohms !lO%, ~ ... 
IS,OOO ohms 110%, 1 'II 

82,000 ohms ilO%, I'll 
1500 ohms i5%. Y. VI 

21 0 0 h m S 11 O"c, 2 .., 
15,000 ohms HOY., 1 'II 

27,000 ohms t 10%, I 'II 

1000 ohm5 15%, X 'II 
Wire wound, 400 ohms i5%, JO VI 

wire wound, 16,000 ohms 15%, 5 VI 

21 ohms 15%, I VI 

10,000 ohms 110%. X 'II 
wire wound, S ohm 11%. ~ 'II 

wire wound, 0.43 ohms 110%. ~ VI 

10 ohms :1:20%, 2 'II 

fi 1m, 9530 ohms 11%, X 'II 

1000 ohms 110%, X 'II 
8200 ohms flO%. 2 w 

1000 ohms ~10%. ~ w 
8200 ohms 1l0~, 2 ... 
2200 ohms iIO~. Y, w 

8200 ohms t)O~, 2 w 
2200 ohms il0%, ~ w 
8200 ohms il0%, 2 w 
47,000 ohms 1]0~, ~ w 

68,000 ohm i]O%, ~ w 
I meg ohm tlO%, ~ VI 

100,000 ohms ±10%, ~ w 
6800 ohms -rl0%, ~ w 

330 ohms tl0%, ~ w 
2200 ohms 110%, X w 
8200 ohms .tlO';, 2 VI 

41,000 ohms 110%, ~ VI 

68,000 ohms t10%. ~ w 
Wl.e wound, 4000 ohms *S~, 5 'fI 

WI.e w,und, 40,000 ohms 15%, 5 VI 

100 ohms t10%, X w 
100,000 o/,ms 110%, X w 

560 0),n'5 t 1 0%, ~ '1/ 

100 onms :tlO%, ~ w 

100,000 ohms t10%, ~ w 

E·27 
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S'Y".bDI ND, 

R168 
A169,R17Q 
RI71 
R172,R173 
Rl74 
AI7S 
RI76 
RI77 
RI78 
R179 
RIBO 
RIBI 
RIB 2 
R183 
FIlS 4 
RIB 5 
RIB6 
Fl181, RIS8 
R189 
RI90 
Rl91 
R192 
RI93 
R194 
RI9S 
RI96 
RI97 
R198 
S101 
S102 
5103 
SIO<l 
5105 
SI06 
TlOI 
Tl02 
n03 
Tl04 
nos 
Tl06 
TI07 to Tl09 
TllO,TIll 
Tl12 
Ttl3 
1"114 
TlIS 
XC202 
XOS 1 0 I . XOS 102 

XF10l,XFI02 
XYlOl to XYI03 
XYI04 to XV106 
XVI07 
XVIOB to XV1l3 
XV1l4 
XVllS, XVI 16 
XVII7 
XYl18 
XYIOl,XYl02 
YIOI,Yl02 
XZIOI 
Z 10 I 

S/o<:I< No. 

56596 

217546 

206044 

52(137 

217603 
214810 

211166 
217560 
217566 
217552 
52980 
217559 
52685 
211180 
219740 
51738 
211182 
211183 
211184 
51734 
210660 
217362 
2173'S7 
211184 
217561 

94121 
S~610 
4889<l 
94879 
94880 
54414 
94879 
94880 
94879 
54414 
217548 
75061 

59919 
219730 

219742 

D"lWi"g No, 

82283-98 
82283 ·183 
82283-90 
82283·86 
458575-108 
82283-92 
82283-82 
8914834-3 
82283-82 
82283-92 
82283-78 
90496-81 
82283-61 
433196·3 
82283·88 
<l33196-5 
82283·98 
82283·100 
82283-95 
990185-468 
990187·668 
82283-175 
82283- 206 
90496-50 
82283-82 
82283-H 
82283-82 
82283-74 
8907253·2 
8436501-1 
849370-8 
8434096-1 
442389-2 
8436500-1 
902022-1 
897903-502 
727590- 507 
728446-17 
728446-13 
7284<l6·14 
728446-15 
442511-1 
481743-1 
8434093-1 
8434095-1 
728446-15 
99390-3 
88)6946-2 

99088·2 
737867-18 
737870-1B 
99390-1 
737867-IB 
737870·18 
737867-18 
99390-1 
8944202-1 
746002-7 

146048-1 
481755·3 

8815313-9 

Descriptio" 

1 meg ohm tl O~, ~ " 
10,000 ohms is%, X 'II 

220,000 ohms tlOr., ~ w 
100 , 000 ohms tlO%, ~ 'II 

vQ["ibale, carbon, 2500 ohms tlO%, 2 VI 

330,000 ohms ±10%, K 'II 
47,000 ohm3 tlO~, ~ w 

wire wound, 2000 ohms t3%, 25 '" 
47,000 ohms tl0%, K w 
330,000 ohms, tiO%, ~., 

22,000 ohms tl0%, X 'II 

39,000 ohms tlO%, I ... 
820 ohm~ tl0%, X VI 

variable, .25 meg ohms tIO%, 2 'II 

150,000 ohms 110%, ~ 'II 

variable, 50,000 uhms t]O%, '2 'II 

1 meg ohm tlO%, X 'II 
1,5 meg ohm ±IO%, K VI 

560,000 ohm tlO~, X 'II 

carbon, film, 49,900 ohms ill, X 'II 

film, 4,99 megohms tl~, 1 w 
4700 ohm !5%, X 'II 
91,000 ohm ±5%, ~ w 
100 ohm tlO%, 1 w 

47,000 ohms tlO%, X 'II 
10,000 ohm ±10%, ~ w 
47,000 ohms flO%, K w 
Resistor - fixed, compositlon, 10,000 ohms tl0%, K 'II 

S",itch: toggle 
Switch : rotary 
Switch : 
SWltch: 
Switch: 
S",lCh: 

I), C, 0, L. 
A. C. 0, L, 
rotary 
rotary 

Transformer: 
Coil Assembly 
Co i 1 i\s 5 em b I y 
Transformer : 
Transformer : 
Transformer : 
Trans former : 

illput 

42.8 Ini crohen ry 
471 microhen["y 
5652 microhellry 
34,500 m'Cfohenry 

Transformer ' input 
Tran5former : power 
TrailS foroner : plate 
Transforme[" : filament 
Transformer : 34, )00 microhenry 
Socket: octal, red 
So c; k e t : I a DIp 

Jewel only 
Socket only 

Holder : fuse 
Socket: 7 pin minlature 
Socket: 9 pin miniature 
Socket: octal 
Socket : 7 pin mlniature 
Socket : 9 p\" miniature 
Socket : 7 pin miniature 
Socket . octal 
Secke r.: 11 pin 
Socket: crystal 
Crystal 
Socket : vector 
l'iet"ork: pre·e",pha3i~ 

,It( 51; e t ~aT\e 0"5 : 

Connector : plate c~p 
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