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oo SAFE'I'Y TO; HUMAN' LIFE - _ o
' Since tha uae of high voltagas which are dangerous to human 11fa 1s neces--

sary for. the successful: operation of the radio transmitting equipment- coveréd by ...
hege ‘instructions, certain reasonsble prscautionary measures must be-carefully:.. =

bserved by the operating’ pereonnel during the’ operation, inspeetion and mainte,hleff

nce- of the equipment. S

- Major portions of the equipment are with1n~shielding enclosures or frame-t"'
work, provided where necessary with access déors. or gates which ‘are’ generally.
‘Titted with safety interlock switches. "These interlock switches sérve to shut
off- d;ngerous volt&ges within the enclosures when an access’ door or gate is ’
opene . . : . . o .

. The substation, switoh enoloaures, and tower insulator enclosure whioh may e
: bs noti~ interlocked and are normally  unattended,  should be kept locked and Rules )
l.and 2 ahould apply particularly to these portiona of the equipment..~ . :

Attention is: 1nv1ted to the. fact that no provision is made to ramoVe the
115 and ‘230, voit AC and: 33 and. 125 volt DG supply Voltages ‘from various’ con-'
3 fﬂ SWibohes, busses and terminal bodrds. throughout the- transmitting equip—
While shch voltages are not considered dangerous to humah life, the ops
-erating personnel is cautioned that severe burns may result should any: of. ﬁhe
dow- voltage circuits be ahorted or. grounded when supplied with voltage.

Attentiun is also invited to tho presenee of nonintorloaked dangerous volt-
Present. on the. overhead 2300 volt dlaconriecting switches and-associeted a
paratus supplying the main rectifier and the fillament motor  generator. sets.._
Voltage may be. completely rsmoved from these switches. only.by digconneéching the.
.power supply externally by means of apparatua not supplied with the équipment.:
The ;2300 volt disconmscting switcheéa should only be'operated.ab.nozload=andaﬁheu,'
by, meang. of - auitable awitch hooks with insulated Handles. - It.is recommended :
hat when sérvicivg: operations are to be performed on these. switches,.o ; )
orklons. of the circuit normally msirtained at dangerously high: voltags) :t
disconnecting ‘device opened for protection be tagged to prevent its- Teclos
unauthorized persons,.and. that edch. of the circuifs on which. work is perfor'
'ﬁemporarily grounded by a conductor of adequate cross sootion.‘

xtreme eaution ahould e observed.in entering any unzsolated unit ori-sge
fenof . the- aquipment if d-c¢ plate. voltags has 'besn applied to the main recti
fier. filter capacitor without appreciable. dischargs load during testing opera
‘tions’y..: The .Trectifier output voltmeters will generally lndioate when the volt
e~has dropped to a’ safe value. . i .

~.xWhile every practiceble safety preeaution has been incorporated in~this
equipment, ‘the - following rules must be observed._--- .

) 1;- KEEP AWAY FROM LIVE CIRCUTTS

Under no eiroumstances should any peraon ‘be: permitted to reach within o
ny. manne¥. gain-access- %o the enclosure with interlocked gates or doors"
dor with power- supply liné switches to the equipment closed; or Lo ‘approach
‘or-hendlé. any portion of the equipment which I1s supplied with power; or. ‘to-co
nect. diny. apparatus external to the enclosure to circuits within the equipment .0
eppiy. voltages 't the equipment for testing: purposes while any noninterlockeﬂ
 tion of the shielding or enolosure is removed or opened. : ) :

_ 2}_ DON'T SERVICE OR ADJUST ALONE
nder no circumstancea should any person reaoh within or enter the enclos-
ure -for."the purpose: of servicing or adjusting the equipment without the. immedi~
ate preeence or- assistance “of another person capable of rendering aid

3.1 DON’T TAMPER WITH INTERLOCKS

-Under no: circumstances should any &ccese gate, door or safety interlock.u .
gwlteh’ be removed, short circuited or. tempered with in any way, nor should reld




ce.be placed upon the interlock sthches for removing voltages from the equip- '-

4 - 'USE' THE' SAFETY 'exbmmim' sm CHES "

. Undsr no: circumstances should any’ person be perm1tted to reach wathzn or in ﬂ*fﬁ
dany manner galn aceess. t6 an jsolsted power amplifler or modulator unit wlthout )
operating the safety grOunding SW1tch on the front access door of the un:t




L

U -

HHD HRR G

Hf,HJg}{Bydw};'

'fAAAQﬁhntiqziA

'. .00 QUIPMENT FﬂRNISHE

5 Ax The follcwing ma jor radio tranamitter units were fnrnished for this appli--'
-cntion~A T .

Name of Apparatug
Broadcsst Amplifier-
Modulator
Power Amplifiers
Maln Rectifier
Operator's Console
Harmoniec Filter
Antenna. Rectifier.
Antenna Tuning
Egquipment

" Modulatora
" . Low Powsr Rectifier

High Power Audio
“Amplifielr |

. Distribution Fanel

Waber  Cooling System
Aly Coolling System
Rotating Equipment.
RF Transmlssion Line
Isolation Switehilng

© Assembly

Control Pansl

RCA TUBE TYPE

" ReA-g62

RCA-862 -
RCA-848 -
RCA -84%9

RCA-211 -

RCA 878"
RCA-870

“RCA-Bl?uC
FG-Bl

e éﬁ socket and heater circuita are provided for one mounted spare RCA»BTO
i actifier tube. R

"FUNGTION

N Power Amplifier
. ModuIator . :

* Low Powar Audio Amplifier
'Low Fower Audio Amplifier

‘T.ow Power Rectifier:

RCA Tyve Drawirg Referende
S500-A . o

AR -4260 DL-7550553‘G-1-2-5

AP.4261  DL-75560364 G-l
Uz -4262 T-7660415 G-1 -
AX-4263 W-7350485 (-1 -.
AP-4264.  T-7659411 G-l
AL-4265 P.7760738 G-l
© AM-4266 - DL-7501773 G-1
AP -4267 - DL-7501779 G-1

AA-~4268 . DL-7501778 G-1-
- DL-78601780 G-1
- PL-7501782 G-1."
©.  DL=7501783 G-L
{ ' DLA7501781 G-1 -
. 17659387 G-1.
W-7350473 G-1-

T-765942756£i‘Af:‘~*‘-

equipment 1s Mstea. below.'f_-”Vx

High Power Aﬁdio Amplifier
(Third stage) .-
(First and second’ stagea)
Main Rectifier - .

Antenna Rectifier ’
Over-modulation Alarm e




5500 GENERAI. SPECIFICATION%

. : ;Power SupplyA.....;.;........;...;.;.............}{...
A -FDrnar..“.“.“.;.“.“;n};.u.“.“.n.Q.“
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3,00 W -
1;;6 01 Pcwer Sugplz

- This equipment is designed to operate from a’ main power supply of 2300

:{'volts, ‘3.phase; 3 wire, 60 cycles. The 3 phase:voltages pmst be balanced with1n~'
.- 8% and. the. supply voltage must be constent within 2%4.. The following values of -
‘]2500 volt power were measured for the percentages of modulation indicatedv g

% Modulation 2500 Volt Power

: o~‘; ‘;‘,- . 128:5 Kw
‘26 - - 1335 KW
w00 1680 KW

- AApproximately 190 KW'input is requ1red for the three filament M G sets.iﬁfﬂj'”
AThe 2300 volt Toad has & power faetor slightly in excess of” 90%. T A

: he aubatation apparatus,incluﬂing step d0wn transformers, voltage regu-i
1ating apparatus, metering” and nrotective ayparatue ie not furnished as- A part or
1the transmituing equinment o - . . . )

An{additioual 220 volt 5 phase, 3 wire, 80 cycle power supply 13 requiredvﬂ;
f'or ‘the ' smaller rotating mchines: and ‘certain auxiliaries. The 220 volt 1oad ie
appro 1matelyA50 kva at 85% power factor.A; S : S

3 ngle phase, 115 volt 60 cycle supply is taken from the station light,
g,clrcuits to’ operate devices which should. bé operated with the transmitter:
- éguipment:shut down..: The load is in the order of 10 amperss, but additlonal cu
“rentimay be required for. such ‘dsvices as the’ customer may wieh to plug Anto: tne
I5 ‘yolt a-c outlets on the Operabor s console.;, L R

.02 R-F Driver

;Thia broadcaeb transmitting equipment 1a deeigned to utilize the ‘customsr
0 KW :Wéstern Electric broedeast: bransmitter as an r-f- exciter.  The adjustnmn
; of ke 5O KW, amplifier dre approximately the same- for delivering power:to'the
entienia or the 500. KW amplifier grid circuits.  The Western Electric: phantom
“antenna; for ‘the. 50. KW équipment has been reconnected as a grid loading resisto:
:ban, for the. 500: KW ‘power. amplifiers. - The 50 KW equipment  is not. modulatedA dhet |
. ed. ag an RF excilter. The- necessary control circuit. intercormections:
h&v beéen made betwaer: the 50 KW’ and 500 XW equipments to Insure proper’ protec
"tio to personnel ‘and. correct gequencs of operation for protection of the appara-
ugi A switching system.is ueed permitting rapid changes to be made between the
wo output power levels.A . L - ] . . S

. .03 Outm;t Power

The three R p0wer amplifiers together furnish an antenna carrier power of"
JSOO KW capable of being 100% modulated.' This ' 'is equivalent to 2000 KW~ peak out’s

04 Output Frecuency

The RF equipment 13 designed to operate at -3 carrier frequency of 700 KC
his, frequency ie controlled by~the frequency of the 50 Kw Weatern Electric K

5:05 R-F Harmonics

- THe harmonic guarantee &h the: equipment was' that the average field strength L

fgf the strongest harmonlc: should not. exeesed 500 microvolis per meter at one: mile,y.“'

gadihgs being. taken on eight radials.from the antenna at (or corrected to).
distanee ‘of oné. “mile, :-Test measurements indicafed that the harmonic radiation~ e
a3, ess than ‘the. guarantee.~, ) . . . . . . W -




3.06 Audio Ingut Level S
'I.‘ha audio J.avel of the program line at the :lnput. of" the audio amplifier 1n

5;07 Modulation Capabilitx

.'.the combined input of: the three RF. power amplifisr stages 100%, thus securing’ S
“full modulgtion of ‘the carrier.n Thus continuous program modulation: withipoakgA;j'-'

'ror-‘loo%; is- posa:l.ble. R

5 08 :Audio Freq_ency Charaoteristic A

The overall audio frequency characteristic from audio input to rectiried
antenna - output gt approximately 50% modulation does not vary more than plus. or.

jetwe n 30 +£0.100: ‘eyclas and 5000 .t0.10,000 cycles.  The" reaponse-frequency e
‘ve*is free from.pronounoed peaks and irregularitiea. o .. .

3. oe‘fAuaio Diatortion

200 ¢yclée frequéncy is  lmpressed.on the sudio lnput to this eguipment, the. modu-l

Tha,capéc:lty of the closed water system for tu‘be cooling 13 approximately

:he 500" KW. eéguipment ‘should be’ epproximately zero DB (12.5 milliwatts, 500 ohms)ﬂﬁll
3 o_give “1.00%" modixation. . The 'input level is. automatically reduced when a. trarns- - .~ .-
mitter nnit is isolated and during the step-atart application of plate voltage. BEE

A::The combined output of: the two modulator stages ia sufficient to modulate

"minus 0.5 DB. between 100:and 5000. cycles and not more- than. plus. or minug:2 DB . ' 7

The audio distortion specification 13 as follows. If a. sinusoidal tone of

0’ gnvelope dt-any: modulatlon percentage between O and 95 L will. not contain SN

Allons of - d1stilled water excluaive of the storage tank furnished by the i” 4::;"'
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04 {The transmitter building is.at. the. left'; with the living quarters
nt, .. The vertical-radiator antenna tower 1s 'in the baokground and-the .-

iy pouid’ 1s. in ‘the ‘Toreground... The 500 kw equipment.is housed in an' addition

the ‘réar; of . the transmitter building, only partially shown at the left of theA

r‘view of the ground floor of the transmitter building is
Apotpgraph ‘490093, . - .The " ouatomer g 50 kv transmitter, ‘now ‘used as an:r-f éx
T ;. 33 at the left and. the audlo control room: 1§ ai the right,: The* main -
‘ther: units of the 500 kw equipment are; partially ehown in’ the oenter'

The main transmitter units of the 500 kw equipment are shown in photograph
- The. Oparator's Gonaole or. sontrol desk.is . in the. foreground. “The .
tter units are. placed ag followe, left to right. R . o

‘-“quower Amplifier No. 1A¢;A~‘r‘
- Power Amplifier: No.gz‘afn~‘
.:; ‘Power Amplifier Fo, 3
hIModulator NoJoi1 s
‘Modulator ‘No. 2Aﬂ
:Hain Rectifier‘f‘

The controlp anal‘(photo 487951) is in the rear of the main rectifier . com=.
he -high. power. aundio’ smplifier: end 1ow power reotifier ‘(photo: 490091)_
ipartrent; behind the two modulator. unitsi  .The control.panel:and . sudio
67 face’ the. rear of . the - building, " The: distilled water "stand pipe" and’
3 e in: the corner of the building behind BA-I., :

transmitteriunit isolation switch aesembly (photo 487609) s looa ed -on-
ont:.ceiling. ‘beéneéath tHe. ‘PA. and todulator units. " The basemsnt.filameért
irg' glso located hear:the: b&sement eeiling ‘and. : they - Pun: the: length ‘of‘ the:
dulator anits;: Three shieldéd ruf transmission.lines of ‘equal- length
the' basement ceiling Srom the PAgrid.load resistor unit to ths.- three
isolation switohes. The input and output distilled wster _ipes en i
ot Lab é R

ﬁ'q“gensratof field. rheostats, controlled from the’ oonsole ‘are:ilo-
negth ;tha ;unit on- the besewent oeillng (photo 490099)

The  power: distribution penel (photo 490099) 38 located in th ;
ath the oonaole., Overheéad 23007 volt wall awitchles. .for. thé. complete equipment
A~A_:the filament machinés areé near the distribution: ‘panel, | The-iaudio: "l
- and high' pass. £ilter unit. 18 mounted in: the. bésement in m .
fgtribution panel. The 125 volt -ghoiage: ‘battery {furnished by~the‘oustomer
on+of the.'oll clpedlt’ breakers, is located in the same: room,
rensrormere (photo 490100). are iin: the basement: beneath “thi
1 gireuit’ breaker unit'. (photo 290111 ) and thé rectifier £111

ienng groundﬂshunt‘capaoitor, anteting tuningginduotancei -antenna’ ammetey-and "
‘ ‘ d “(phots 4900957+ This. 'building




s adgac t‘ibo Athe hase 1nsu1ator supportin the 851 foot vertical rad'iator; ¥os .
:antenna strugture supplied by the customer. %p hoto 490104 ). .Tower’ 15.ghting ap=-
paratus,;not. included as . part of this equipment is also locatad in the anten
na; tunin house. HE X .

;4 02A ;R-’i' Pawer Amplifiers

SN Tha 500 kw r-r power amplifier 18 composed of three 1d9ntica1 unit ‘ampl
fers.. normally working. together with each.delivering about:one’ third. of ‘the
total. ‘dutput, The .anrplifier-is: split into three sectlons- to permit servicing~
‘orie! unitwhile the - remaining. units’ continue to. carry. the prograi-at -a-somewha
reduced. power level," Each- amnlifier, as- shown, in photograph 490098, -1s icoémp’
in itself with its own’ radio frequency, power and control circuits and"coolin

;water conneetiona.‘ o A K :

! -r input:circuits for tha three PA's, exclted at 700'kc'from the. We:
:ern Electz-ic 50! kw equipmant, ares - paralleled at the grid 1oading reaistor uni

the PA nnits from the: main rectifier through the: modulation reaeto

: a,introduced in the. common plate’. supply éirenit of . the three. PA13
voltage. is obtained . from a common. bies: generator.and a’self-bidsing residtor
:bank: ih .ach unit. Filament VOltage 13 supplied fram generaturs.

¥ D! . ;! . 'PQ L
Armected In; series and the o'utput povrer ry conductad '.to:the ~isolai;i
AAe 50/500 kw transrer switch, the harmonic ‘filter and. through

AAAv 1t (photo 490101) is fully“‘ & g
. gro 1.:: It ‘consists: of & single "I wectlon 1ow: ‘p ss;filter
‘three amp 1rier‘coupl1ng coila- fonming the first.indictive. .sectl K
hazmoni “brap (aerias. resonant} cireuit’ may.be . conneated HOPOSS th

RC ;
ing section and ia about 780 feet: long,
£ duge’, ta effective height for poasible harmonic radiatio

*spé‘ed at abdut ten. foot intervals And‘are designed for slippageAto“‘ake pare.
ongitadinal  thermal expansion.




resiative and 13 equal to the charscteriatic impedance of thﬁi

B .antenna-ground shunt capacitor at the 1eft of the photograph consistsli~“."
of- six paralleled concentric. tube type capaclitor sectioms. The ratio of the ‘. -
v fuke diameters is such as to give maximum flash’ over potential. Thpfcapacityf‘“
adjusted over a: 12% Tange. - oL A S

antenna tuning 1nductance 13 mada of copper tubing, mainly aelf sup-A.
mounted on the floer. -The 220 volt wirea for- thé sntenna lighting .
e_thraaded ‘thriough the: dubing. in this coil.A Tha antenna current is
t‘the output ‘of ‘$he' tranamission line. L ST e R

Aiode RF rectifier¢{RCA-217-C], wiﬁh its coupling coil placed in 1nduc-f‘ !

élation to the - éntenna tuning: ¢oil,. 1s utllized to give & remote 1nd1ca-;‘” R

{ ntenna current - at:.the ‘gperator's ‘console in the main transmitter: LT
‘The output-of-the antenna rectifier . is’ proportional toiantenna cur-u;.‘.--u-
) that 4’5, the output current - is.modulated DC.: -Suffilelent resistance- is '

a ded o the output clreult-of ‘this rectifier. to make 1t lineav:. 'The plate.: .. .

‘ésiabance’ of the:.rectlfiér:tube,: which variles somewhat with: Losd ‘current dur— -

n-audio cycle, igibut.a small percentage of .the total load clrcuit. resist—. .

his makes possible continuous checking of the antenna current at the; -

;amplifier:(photo 490091} consists of four 5tagea of push-pull TSI
on; - The: firat. stage ig edsentially - a ‘elass’ A voltage amplifier. using oo
A 11 tuhes resiatance—coupled to. the grid circuit. of the: second rstage.. 7.5
&AAecond stage conslsta of “two RCA-2I1 tubes operated: elass A angd! transformer
5o EHe tHivd. ‘stage.. ‘The tiird stage consists ‘of. two. RCA-849. tubes' op=
ewhat ‘Highér than class A bias. The: output of this stage Ta tran
‘to’the fourth ‘stage.: The fourth stage" ‘conaists” of two. RCA=B48™
“The output or thla stage is transformer coupled b3

&1 nd volt.low-pawer réctifier,. Biss 'is: obtained hy means of notentiometera
61t biag machineg. -Plate ‘power for the:fourth stage is" obtained‘
nain: rectifisri Blas- voltage ‘I8’ cbtained .fiom the 1500+volt biad ma-
ilament power for all stages is ohtained from the filament generatora

ztubea belng connected 1n parallel, .and: ‘tHe two groupa of‘parallel
ing: eonnected in-a puah-pull circuit. ‘A modulator unisis ‘shown in .
~;ane output or esch modulator is- coupled by a_sepanate trans

puwar for all water cooled tubes innth ‘new- -equipment iy supplléd . by
TEhEinaln rectifier ' photo 490098), which' utilizes'aix ROA-E70: hot—ca thode: 1i
yapor: rectifier: tubes in 8- ﬁhree phase, fnll wave cincult ]




: s.'6: part: & nig nfloor transmibter asaembly.A The threepsingl
phase plate anaformers: and;the $ilter reactor: (photo 489684 ) are- located out
. of -doors 1n- the: transformer: enélosure while:the: four oil: eireult breaksrs for
atart, run,’ high 'voltags and. low voltege, the plate: ‘gtarting: resistors (photo
+490111) end”the filter: capacitor bank photo 490106) are; located 1n the base
1ment beneath\tha tube unit. R : . : ] R

) The secondaries of the plate transformers are" always connected 1n delta
whila the primariea may:. be. remotely. gwitehed to aither the: wye or’ delta connec
tion- by medns of: the oil- circuit breakers for.low: and high- voltage respectivel
This. arrangsment. provides ons aet of delta: windinga betwean the rectifier and,
thaA upply-line for low voltage testing shd. two delta: ‘conngctions: for fiull.ve
.age’ operation of. ‘the vectifier,. thus: reducing third harmonica: of supply fre

’quency and odd multiples thereof in the power lines Supplying the station

With the" plate transformer-primaries connectedfwye ‘the - output reetlfier

voltage 1s approximately 70003 the 'delta "connection gives approximately 12, 0003
‘Plus and: minus 5% and 10% taps are. provided on, each plate trans-A
. 1

g” £ 71ttle #alue ga ‘a- criterion‘of pepformaﬁde.;_The d-c Toad: ourrent.:

"supply, .ginge - these induction regulatora cannot be expected to;follo
1odn ation at ayllabic frequencies. -

d~ the recbifier 1tself, the- rectifier 3tarting oil: circuit-breake Wag’
i-for high spead operation when opening g, fault and,also i igh inta“

A.lo :pawer rectifier unit (photo 490091)'supplies plate powe¥. fcrithe
) 872 rectifier tubsy conn ted .

y- 0. phass
g fThe powar circuit- are. protected by.: 1nstantaneous-operating
ent relays ... The: Joad eircuiti hes ‘an insgtentaneous- opening - time;: -dela
¥ overeurren relay which probects the reotifier in case or a failure‘

ctio ;type ‘and -13: rated .8t 85 horsepawer at 1175 RPM.. The motor is de
LOr uge asia! “1¥neatart motor. The'generdtor 1s ‘rated at 52 3 KW corTe -
f=1500 amperes at 55 volts‘ - :




Por ‘use. &8 & linestart motor.,The generator which: supplies bias to the
Apower smplifiers s, ‘rated-at’ 1000 voltsy 12 - ampérss; . direct: current. -.The - two !
_:generators mounted - ‘fn*"one’ frame are ths:modulator:bias machine and ‘the. high. ‘pow
Lepr: audio bias machine.u The modulator bias. machine is rated at loo-volta, 12 »

‘The shop motor generator consists of a-220-v01t, 3 phase“induction motor
divect. 'onnected to-a diréet curirent generator. ‘Both: motor and’ generator are
unt 4. 'on’ a-common: bed-plate.. The. motor..is rated 25 horsepower at- 1750 HPM.
designed.for uge as a- linestart motor.lThe generator 15 rated at 18: KW at
|25 volts“irect current. Y . ) S

! filansnt motor generators and bias motor generatora are desighed 30_
that ripple. in: the output voltage iy kept at a minlmum RPN R

.11 Water COolihg sttem 5vf:b

heat from the tubes, and -2 spray pond system for transferring thié f'
taide air. Tbe spray pond 18 shown in photograph ‘490104 and-ths. .~ -
portion or the water

sed,aya m . ¢ nsista of & “pump- by mMeans or which &1stilled ‘water 1a
- gopper” pipes to'the witer syatem of  each of theé . power: amplifier,
dnd’ high' power™ andio uptta; - The weater system in- sach uniti consists: o
§ 11 which is-cohrieeted ‘£o.the inlét comnsction’of:the tube jacket, an-:
hoas icoil: which i3, gonnected  to ‘the.outlet: ‘donnection -of: the: Eube’ jacket
er: flow e bér, & temperature  1hdicating thermometsr and the . necesaary
forth. - The water, after pasaing through & unit, ls returned ho
through the" heat 1nterchanger. “A stand . pipe ls- attached to the: sys~
lre.'¢are of expansion Of" the. water.- -The 'entire’ closed system. 1s. non-
; etals used being either brass, copper or bronze. The water pump
u It 1s
olt, threa-phasa, .60 cycle, lineatart induction motor rated
Both pump and motor are mounted On a commen bed-plate

xchsngers are provide¢.~ They are cOnnected in parallel
‘the water. from the spray pond.

of tg nafer dréa and -will-eool” 500 gallons per minute from. 1490 F'ﬁto 155: F
Y c ! ;

0 “'8“ ¥ -driven.centrifnga ‘blawer: con
‘rgductA(photo 489665} from which air for cooling ﬁbe fAlamsng:




-5;pan91 hasAtransfer switches by means’ of'; which.either bias machiné.ﬁay tejselscted.

- The. fourth- panel ‘has’ transfer switches by means - of ‘which the:power aupply . to:the -

.Atube water pump and the pcnd water pump may‘be switched to spare pump motor The
Rk h

R The varioua starters, relays, etc., aasociated.with the low voltage power.
‘G rcuits, ars. mounted on the ‘Tegr. of: tha panal. The bias voltage relays are-als

B quence control switches and,voltage changing : a
oeiated maters: end. ‘irnidiéator. lights, ‘and other devices.for making adguatmenta
hiring: operation,are grouped. on'-bhe ‘operatop! s degk’ or console. shown 'in . -photos

.- Phe relays and. contactors nssociated with ‘these gireuits are:
raIized onAthe contr01 panel described in tna nexb aection.; Relays andAsthc

'le completa y accessible during transmitter operation to. permit aervicing'i mee
I No dangerous voltages (in excess ofA220 volts a—c) are- presant onietthe

'.right hand panel of the console (as vmewed from the Front’) ax 1o
thsitranamitter status; ‘controls and- their agsociated. indicator. 1ights
. of “awitches and” laghts apply to the manual: fsoation and: raaetting

odulator units. The +wo lower rowa ‘of awitchea are the sequence co tr

e '1nter pane . .
yaahut down switch an electric clock, -two. neon 1ndicatcr light
Meters are provided for d

N opernting from the output of : the- antenns- rectifier}, ‘2300 ol
_‘oltage~(with ‘tredafer:awitch), and for #étting the oveérmodulation. alarm. indicat
eoit ndicatortlighta are for 'RF Carrier On“ and “Overmodulation .

hé next row 1ncludes controls £or -the: Oakley and Elmwood 3% KV iine
reAitAbreake;s, & 125 volt battery “on" light, power aupply control for the




‘Aonnect Dbigs: voltage, plat “‘“"g‘ < 3 ;f”
audio output to: appropri&te circuits in the power ‘a.mpli

brushaa for. &1l units are’ oi)ened, the". bruahea ‘Tor fhe faulty init are.
"isolated", position by means: of & thrustor, end’all brushes:sreé’ re- -
: hrustor.A Thruators are used _d avold meohanical switching R

~In either caae, relays for the desired. ’cransmitter u.nit,
trol

opera'be the iaolation switch thrustora directly 2
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3I5 OO ANALYSIS OF OPERATION.- POWER R—F AND AUDIO CIRCUITS

5 1 General

- When'analyzing the,oparation of the" circuits employed in thia equipmen
}.refarence ‘should be made. to schematic diagram WW-7350119. -It is assumed
the -operating staff is alresdy familiar with the operation.of .the 50 KW We
Electric- transmitter which -1s -used .as an RF-driver ‘fori.the: 500" EW- equipm 1
Only thoss.portions of the 50 KW circult’ -are. shown whieh ‘are: interconnscted
the circuit of ‘the §00 KW transmitter. B . AR

L Considerable information may be obtained from the schamatic:diagram.aa_

the ' physical location and interconnection of -the various items,’ although.since
- the ‘dlagram is for analvsls of operation, the relative ‘positions:of Ltemy are
not: ghown, -For example, each item of electrical apparatus ‘is" designated by a :
- aymbol number 'shown on the dlagram adjacent to the symbol for' the ‘item 1n ques-
.ftion. These numbers serve to tell 1n which transmitter unit the 1tem“is 1o_
fcated 'thus. S S . . - . R
_“series Auydio amplifler and modulator stages. )
-aeries

serien .
0. soTles,
Q: series
0:gerles
0 gerles -
0. gerlssd.

'serieSj

‘Low power rectifier. .

Main rectifler. -

Power -amplifiers, ‘

Antenna house apparatus and harmonic filter
Avdio Trequency equalizer and filter. '
Control. panel.; . )

;Operator's Gonsole..f

mitter building;

rowing- three S.P, S T, disconnect switches, rurnishe_
HALL or cable” PR a9 desired. ‘These switchea are so
Lare’ supplied with -volitage when the -switehes ‘are. opi

chés-are providsd in’ the .customer'’s. gub-gtation to: . permi.
0:be: completely disconnected when not in service.

, zi'ole 2300 volt 1‘lne Voltmeter 9304 y' ]
ay. be reed, -or-the meter may bé Ailsconnset
transfer switch 931. Two current transforme

_femaving ‘plate pcwer for’ the mgin;rectifier.
cloaed first ‘applying voltage 1o plati 'trans i3
. These - starting resist 3
' PP

Power distribution panel, power apparatué.and cooling apparatus::



.of personnel

'?os,

Cdgs necessary=to disconnect the filament generator  from the load bus.and to
" ‘move  suffielent ‘filament load so as not to overload- the machines in - operatio

L Py current. trannformers ars; provided dn the 2300 volt: 1ines in: e
. ‘opeérate’thermal overloada; Thess dsvices directly ‘open ‘the ¢oil &1
- gtarter on sustained overiocad.as: explained in Chapter 7,00, -The: ‘ot oy
s have sufficient reactance tc permlt the use of the 1inestart principie in,

XSWJWrSEO : ; . RO R :

Two other oill circuit breakers 414-A and 414 -B- are .pr
eally switeching the primary windings of the three 'singlse’ P
formers 404 :to the wye or delta.connsction, - Thia.change - iz
changes the transformer output 'voltage. by the factor.1,732 . [
three), the.delta connectlon giving the higher voltage.: Thé use: of ‘thé deltaﬂ_
wye oll circult -bregkers provides a convenient means of " obtaining a. low. voltage
for testing since the d-¢ output voltage of the rectifier changes directly with
the .plate transformer onftput voltage.. The transformation ratlic of: the.three:
plate transformers is such as to provide a 'rectifisr d-c- output. voltage - of- ape-:

* proximately 12,000 for normal operation with the - primaries connected delta, and )

approximately 7000 valte for warming wup periocds and testing with ‘the’ primariee
connected wye., The plate transformer secondaries, are.connected delitaafall.
times, Plug and minus 5% and 10% voltage taps are provided:in the, primary wind
ings of.. plate tranaformers 404 for minor manual - ad justment . of .plate voltage 1f .
required. - It ‘is extremely important:thet the tap <changing” switches of " the- thre
transformers are all in the same position when the windings are energized. :

The fectifier atarting 0.C, B., 415 has a much higher inberrupting capaci
ty than the - other oil cirecuit breakers since breasker 415-1s the only.one re-.
quired to interrupt-overloads and reclose immediately.- All four.oll.. circuit
bresksrs are .solenoid operated to permit changes. in their ‘status from;the
erator's. consale or-in the operation of the automatic control circuit' (
scribed in Chapter Ta 00. R . B

output SWltCh, 422 x
switch, 422-4,. attachad £o- the mechanism for 422 "1s: provided to: ground “th
plate voltage circult. when' sﬂitc?, 422,19 opened.. Both. switches: arb ope
by -the .handle, acroas the PECuiiieP accesa door and are provided fo :

.the six active rectifier tubes, 401, is provided wibh ‘an _r

207. Esch machine 18" provided ‘with three’ SPST

and atarters :
e (at no load) to keep & machine from operatin&. In thisL

which may be.:

Starters,_QOV, ‘are:controlled by the operation .of . the aueomatie control ©.
i atar

503" 2204V01t AC“Circuits'f"

‘Tor :ghis: equipmént is used

Tuow- power rectifier plate transformer-p“
: :Low power«rectifier £ilament: transformer
8. Bhop motor sgeneérator set SLiE o

-j_Main rect ier filament transformers._ :-ir




ofwthe bias motor generator aets, the spray pond pump, the tube water pump and
-%he ‘shop machine, thrge-phase contactors are included for starting. These cone
"tactors are glso mounted on the distribution panel. The contactors: ‘have thermsl
.overload relays of ‘the "grssshopper". type mounted on them.-:In ¢case an- overload

;;:ﬂcauses Ehe . operation of one of these relzys, 1t ia nscessary to. reset it by hand.j;
-}_This is aone by pulling on the strjng Nhicn hangs from each contactor. . :

'- The ‘cirouits to the remalnder of the apparatus run directly from the dis-l:
tribut*on panel to the apparatus involved. - . s

5 04 115 Volt AC Circuits

T " ‘Certnin aux111ary and convenience devices 1n the equipmant which should be
‘energized when the transmitter equipment is shut down, are supplied from the 118
‘¥olt, singlé:phase, 60 cycle station lighting supply. The customer's fuses for
this 01rcuit ‘are logated in the main fuse box in the transmitter control roam._

'_ The Telechron notor for the time clock switch 810, on the control panel is
',supplied ;continuously from this source. This switch is used for bturning on the-
ﬂmain rectifier filaments auntomatically at & predetermined time each day.,_ RS

L The motor for the harmonic filter air blower 601 1z supplied from the 115
volt  source for either 50 KW or 500 XKW operation by means of contacts on the ’
_Pectifier startina OCB 415 and on 50 KW 1nterlock relay, 822, :

: On the console, electric cloeck 934, and convenience outlets 935, ars up—.;
ﬂplied continuonusly from the station lighting supply. .When the overmodulation L
1] r Anput switch 963 is closed, filement tranaformer 962, "and -overmodula~ .
1iihdicator. "on" light 977 are also energized. - As soon.as carrier. relay 9805
1oses its contacts, carrier Yon' light (neon), 952 is- energlzed from.this SUp=- -

‘ormer 622 in the antenna honse, through rheostat 623, and causes voltmeter ‘821, .
cross the secondary of the transformer to raad 10 volts for normal peratio

&meﬁ*vwﬁvaer :
2-~Bdas—uv€vweet«§ie&&s

' 5—*~F&}am5ﬁf“MTG°"%Et~$xeTﬂ§
4.

S Ths 1ine voltme+er 245 and voltage control rneostat 244 ar
1str1bution pansel.. Each of the above 1isted circuite has a

The air blo er circuits include the. time delay sta-”ing,eq
pead control, - Both of these. pleces of :apparatus are ‘mounted” on the
ktion panel, ‘Phe information For care and. adjustment cf” he ‘sta
ound in an 1nstructwon pamphlet in Chapter 12 OO

The b*as M G. set fields are supplled through ‘a common.
£30.. The circu1t, after leaving the switch and.fuse,.-passesg
“:facta 227 shunted by resister 228 which keeps ‘the fisld curre
.when the machines are not running, . From here the circuits.l
:tion panel, branching out to each separate field rheostat
back to the machine. . : . . D

e The filaient M.G. set fie_]_.dé '-'.a_;_zks'..aill,'s'upp_mgql_gby'___
f the blas M.G. . set fielda.- The ‘current. flows through




219, relay contacts 813 shunted by resistor 217, the filament generator fiélﬁ. L
ThEOStau 208, the Pield circuits of the machine and back to %he shop generators. B

The power for the control circuit is cbtained through a “switch 248 and
fuses 249 on the distributlon’ psnel., From here 1t goes to the variouns brgncne
of the conbrol cireult in 2ll unita. R

The negative DC supply:linézls grounded.

5.06 Babttery 125 Volt DG Circulbs

The customerls 125 volt batbtery is used for operating the substatioﬁTOiii
¢lrecuit breakers and the oll cireult breakera in the 500 KW eguipment. . It ls-
also used as & source of constant d-c¢c voltage for the overmodulation 1ndlcator
c¢ircunit. - o REEAS L .

An 85 ampere Convertifuse plug type switeh has been provided 1n the enstos
mer's battery fuse box for protesction of the battery control circuits 1ln:the 500
KW squipment. The two battery cables are connected from these fuses directly 1o
the oll circuilt breaker unit. - The battery opereted portiona of the control ¢ir
cult are described in Chapter 7. 00. .. :

The battery circuit for the overmodulation indicator 1n the console 18, pr
vided with a separate switch 985 and fuse 986 in the customer’s battery fuse -box
Switeh 985 must.be turned to the "off" position before the main 85 ampsre fuses:
are removed to avold burn-out of the battery "on" light 913 due to-the. Anduétive
volbtage present ‘when the battery clreunit is interrupted. - The battery.clreult. .o
the console is used for the overmcdulation indicator supply when input.switidh
963 1s closed. - The cirecuits of this device are described in wection-5.14
963 has one nole in the 118 volt a-c supply to the overmodulaticn 1ndicato
that one switch interrupts both voltages. :

.5 07 DC Filament Gircuiha_:J

When.the equipment is operating normally, a1l filament generators 211 3
uze. The machines are paralisled.on a common bus which runs.on -the csiling o
the bagement underneath the three power ampliflers and the two modulators.;
filament: power. for each unit is taeken from this bus into each cell by means.
heavy. eables.- ‘Thege .cables. are connected to the filament switches and -to.-th
filament. bus in each unit. A filement .voltmeter. circuit 'end a. "filament ‘on’
lay eircuit. complete the d-¢ filament c¢irecuits. These-circuits . ars. connected to
the ‘positive fildament bus in the basement through fuse 987 beneath PA-1.'"
transmitter unit negative filament bus is groundad in each unit ths basement
negstive bus is not grounded in . the basement. . U 5

" B. 08 Bias Voltage Gircnits

The bias voltages generatsd by eitber of ‘the - bias M G. aets are delivered
first to the distribution penel, . There a three-pols double-throw switch’ selects
the supply £rom. either set’ of. generators and delivers it -to.the common bias: Gire
culta,: The. cireuits: on the ‘dlstribution panel- include. a relay for: each bhias: -

_-supply and’ vdltmeter multipliers ‘for the voltmeter’ aasociated with the. blagiay
“ply. The relays opérats 30 as to! prevent the application of plate power unles
- blag voltage is applied to the tubes, . . . .. . .

.. In addition, the bias supply for ths radio frequency amplifiers is filtered
'by means -of & bank of. capacitors, 543, mounted in the rear of the distribution’

paneli - Frcm the distribution panel the bias circuits procaed to the various
'units. ' el R .. . sl

5 09 Plate Voltage Circuitsf--(Water Cooled Tubes)

“The - main rectifiep supplies plate voltage for all the water cooled tubas
in the transmltter. ‘“The three phase,.full wave circuit ts employed. . In this:
- elrcuit, the. snode of one tube) 401, and ‘the- cathode of . another. are connected ‘to

. each high Yoltage AC: line from, ‘plate. transformer, 404, ao that both halvses of
. the AC.voltage wave. are rectified. ‘Two -tubes opsrate in ssries, and each pai
- of tubes carries current one - third ‘of ‘the tims.f- E AR




" Section 5.10 ..

: . The rectifier filter is.boﬁﬁdsgdiof_reactor, 425, in the negative (grounded)
- 1lend and capacitor bank, 428, ascross: the load, The rectifier negetive terminal
" is grounded through meter shunt, 429-A, to the negative filament bus in the hasge-

Vn_ment. This negative filament bus is the plate current return for all the tubes

supplied by the mein rectifier.

= Neter, 420, on the rectifilser panel, in commection with shunt, 429-A, indi-
-+ cates the total DC load current supplied by the rectifier, Voltmeter multiplier
~.resistor bank, 430, behind the rectifier tube unit, supplies the two rectifier

- DC output voltmeters, 433, on the rectifier panel and 206 on the console. Volt-

" meter protective registor, 431, 1s wsed to prevent the vossivility of high volt-
- age on the rectifier panel or 1n the console In c¢azs one of the volbmeters bve-
Ceomes open circulted.,

D The plate voltage supply for the ézﬂv848 high power audic amplifier tubes,
"139, is conducted through the overhead manual disconnect switeh, 189, in

-’ .the. basement to the primary mid-taps of HPA ‘output transformars, 148. The pri-

mary windings are so comnected that the flux due %o the DC current is balanced -
~..out, The 'plate currsent circuit for each tube utilizes the paralleled half-.

"~ primary windings in the two transformers. A plate emmeter, 144, DC overcurrent
Talay coll, 143, and indieating relay coll, 140, shunted by coil protective. .
resistor, 142, and a surge current limiting resistor, 141, are connected in_:u
eries mith the plate of sach RCA-848 tube. R . ce

' DC plate current for each modulator ls snpplied through its 1solation -
switch,184 and meter shunt 163-A to the primery mid-point:of:its medulation: trans~.
ormer 160, - The flux due to the d&-¢ current .in ‘the modulation transformers -160.-
" da balanced out. Each shunt 163-A supplies.a modulator total: plate ammeter 165
“on the modulator panel. Thsse meters. hav been calibrated by
-ing rheostats 191.

1$yrcoil 157 ;3 the, latter A8/ :
ach: plate protective resiator

,13 connected .to the rectifier throu : ,.' :
- ‘aetor is comnected so ag.to use. the- constant: current system i plate modulation o

- Por. the- Tuf amplifiers.. Safety gap:197, in’ qeries with’ current 11miting resisbors;
‘198, "ia" shuiited across the modulation reactor 166 so”a's’ ko abasorb the storsd enw '
:ergy in the:reactor in: ease. tne ‘d-¢current to the. power amplifiers is duddeniy .-
.intarrupbed ‘TPhig might occur “in ése the crystal-oscillator in the r~f Bxcitar
lceased to’ function. e : ”._ ‘. JRTP R

transformar 160 have d-c voltage on them but
'odulator coupling capacitor bank 16

X DC plate current for each P
he mid-points of ths.two plata protactive reaistcr banks in each unitl
‘eirenlt of (each PA tubs containg ‘the:proteective reaistor. 511 ~d-e: overcurrentf

C:ley 6011 512 shunted by:coiliresistor 512-4, plate -ammeter 515 by—passed by ca
n_.pacitor 514, r-f plate choke 5107 and parasitic choke 509. :

. 10 R-F Excitation'

—F excitation for the- grids of the 500 KW power amplifier tubes is supp edf,r
" from the output of .the customer's Wsstern Electric 50 KW brosdcast. tranamitter, :

:-ﬂ'which ia not modulated .when used as an exciter. The driving povier .is: 1nductively;i

f_coupled from the tank.of the 50 KW atage. A double:pole.double throw:r-f switoh .-

" 43 uged to permlit s transfer.of.the ocutput from the cirenit: 1eading to the- anten-ﬁ

na .to the cireult supplying -the grids of the 500 KW ‘amplifier, . The two.-iocad cir- g
~ cuits are balanced so.that no apprecisble change .in ths. 50 KW tank funing or: S
. leading-is: ‘required in changing from 50.KW to 500 -EW. operation. . ‘For 500 KW oper-:ﬂ

"ffation the -exciter -output 1s fed into a balanced load while for 50 KW operation

. ]one side -of the transmission 11ne s grounded.-
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seotion 5,11

-

For 50 KW operation, the output RF switeh in the exciter 1s conneeted to .
the input of a concentric tubing transmission line which leads to the harmonic . -
filter through switeh 604 on that unit., Switch 604 must alsc be in the position.
for 50 KWV operation. When in this position, auxilisry switch 604-A is closed 5o.,
short cireult various interlocks in ths 500 KW control eircult which, if open -
during 500 KW opsration, wonld remove 50 KV exciter plate voltage. To modulsate
the transmitter for 50 KW output, it 1s of course necessary to swltch the avdlo . "~
thput from the audio awmplifier in the 500 KW equipment $to the sudio amplifier in .- . .=
the 50 KW egquipment, When a& rapld change from 50 XW to 500 KW output is desired, = .
it is permissible to apply plate voltage to the 500 KW amplifier before r-f ex~:.. .
citetion is applied. : o

For 500 KW operation, the r-~f exciter ocutput switeh 1s thrown to connect o
the exciter outpubt coupling coil to the overhead line to the 500 KW PA grid locad .. .
registor unit. This unit was formerly the phantom antenna for ths 50 KW trans- = -
mitter, The twelve ohmapun resistor plate assemblies are now domnnected in series. '~ .
across the line with the mid-point grounded. Each assembly contains three resis- - -
tor groups connected in series and each group contains eight paralleled 110 -ochm
{nominal) ohmspun plates. The measured d-c resiatsnce of the complete unit was
526 ohms line to line. Four UC-2513, 04,0012 wmfd. capacitors in parallel are
utilized in series with each line from ths exclter to secure matched excilier
loading for 50 KW and 500 KW operation. The 1lne to the grids of the 500 KW
amplifiers is a two condvctor balanced 1ine inside a shielding tube., This 1line..: .-
3s on the basement ceiling., It branches into Lthree lines of equal length- laad-.~'.
ing to the grid circuits of the three power asmplifiers through grid r-f lsolation
switches 524, When a power amplifisr unit 1s i1solated, these switches discomech.
and ground hoth lines leading to the PA grid circuit for the desired unit bn the.ﬂ
floor above. . .

5.11 R-F Power Amplif;ers

The 500 KW powsr amplifier, operating on 700 EC, is composed of thres -iden
tical unit amplifiers normally working together with their input circuits paral-’
leled at the grid load realstor unit and thelr output coupling colls in series, --
Each PA delivers approximately 167 KW carrisr power or one third the total ‘power,.
The emplifier 3is divided into three physically separate shielded compartments'tb'
permlt serviecing operations when necessary in one unit while the remaining units
continue .ta carry the progrem at a reduced power level.

Each amplifier 1s complete in itself with its own radio frequency and powe
aircuits.- There are four RCA-862 100 KW water cooled tubes 501 in each amplifiar
connec*ed 1n push-pull with two tubes on each gide of a balanced cireuit.- o -

Grid line blocking capacitors 547 end serles r831stors 548 are connected 1n,
series with each line to each PA. The blocking capaecitors permit reading of’ d ~¢’
grid ecurrent 1n each PA unit and prevent the possibility of PA bias.being pres- .-
ent in the grid ‘loud resistor unit. Resistors 54B are utilized for stebilization.
The thrée grid bank cilrcults ars permanently adjusted bto resonate at the operat- '
ing frequency. ‘Bias voltage 1s.supplied at the center of ths grid fank coil 503
through the self bilaas resistors 553 and grid r-f choke 504. The low rf volﬁagg
end 'of this choke 1is by-passed to ground by capacitor 541. One grid tank. cﬁpeciF}A
tor 502 1s mounted close to the grid and filament connections of each PA tube’ to ’
keop the grid-filement r-f eircuit short in order to prevent the posaibllity of. o
perasitic oscllilations, . The.grid chuck asasmbly of -sach tube 1la combined with.ms. . ..
-resistor 549 surrounded by a chokte 550 to further stabilize the grid circuit.-=-.~
The two grid tank capaclitors 502 on esch side of the c¢circuit are provided with-
¢ opmon safsty spark gap 552. ' N

. The plate tank capecitor, assemhly 51% for each unit cOnsists of two siwmilar
air-dlelectric.capacitor banks in ‘series with their common point grounded to the
negative filamenb busa.

The plate tank inductance 521 is & spiral wound or “pancake" coil., The L.
sacondary or -output.coupling coil 522 is a flat spiral similar to the tank coll, .
An electrostatic shleld consisting of a largse number of parallel conductors in a
plane 13 interpoged between the tank and coupling cells to reducs the elsctro-

-25a . .




'Be¢tion bi11 :

- static ‘coupling between them, The conductors in the shield are connected to-
© .gether at ths top and groundsd. Plate tank tuning and ‘loading mey be .varied.by .
. .front of . panel controls. The tuning veriation is’‘accomplished by rotation of .
" ‘half the ‘outsr tank coil turn sbout. a vertical axis im the plane.of -the '¢coil.
"The loading variation-is performed by moving the output coupling ceil with reu .
'-spect to the tank coil by means of the panel control. Co ; Y :

: “The . tank ammeter 520 1s operated rrom a standard 1nterchangsable thermo- oL
~ coupls, 519-A, rated & awp. RF, 10 millivolts DC. - RF. 1s supplied ‘to.the: thermo-}
. . ecouple from a one-turn coupling coil 519 {provided by the cugtomer). loosely -

- coupled to the tank coil. This acheme is used in lieu of the 160/5- ampers. R-F .
~eurrent transformer originally supplied with the equipment to permit more di-- -

. .rect grounding of the low voltage bank capacitor plates. A calibrating rheo-..

. stat 519~B.1s provided asdjecent to each tank emmeter 520, The rheocatat. setting

. -ahould not be changed unleas a standard RF ammeter 13 available for checking

.readjustment. .

' - DC voltage is blocked of f the tank capacitor and coll by means of an’ indi-~f g
vidual plate blocking capacitor 515 for each tubs, .A static drain_for the tank D
-circuit ds provided by r-f choke coil 518, o ' o .

Neutralizing capacitors 516 are connected from the grid circuit of one
eide to the plate circuilt of the opposite side of each amplifier in.the conven-
ienal balanced bridge circult,

A plate parasitic choke 509 is connected directly in aeriee with the plate
eh:.tube, ‘A .safety gap S09-A 1s connected across .each choke and another gapﬂ
plied between plate leads on each slde, o

-c plate circuit of each tube is protected from r-f by A choke coil -
e plate circult for each tube contains a plate amieter 513, the soll - .
-c.overcurrent relay 512 and a sectlon of plate protective resistor bank

. Each plate ammeter 513, tank ammster 520.and-d-c grid ammeter - 505:%si:- - !
:shun ed by an.r-f bypass capacitor 514, A resistor:512-A-is shunted .across. the
:¢oll: of each ‘d-¢ overcurrent relay 512 to prevent the possibility of breaking

déwn' . the ‘Insulation between turns if a rapld change of .current: produce a
:voltage meross -ths coil.  The normally open and normally closed contacts™ -of: these
‘releyy are Insulated for full. plate voltage from the coil. These cont te are.in
'the cohtrol circuits deseribed in Chapter. 7 00. . s ;

u;.The two f3lament busses in each PA are supplied from the bas 1
usses by heavy cables for each unit., ‘Fildment volbagé. may .be: epplisd. in'jwo
;steps manwvally, when the filament MG's 211 sre:already in operation; by 1
.closing - fllament start swltch 507 end then closing filament -run switch.5086!
ssconda’later, ~When switch 507 only ia closed, Tilament: starting Tealst
rs in series with the tube filament load. These resistors are: not de
ontinnous. operation so.switeh 507 should be cloeed not. mor 7

'rore switch 506 is closed._-- N . .

:[tungsten fllaments of the FKCA-8621a from reaching 8" dangerouely “high valu
‘precautlons.listed on the nameplate between switches. BO6: and 507 shonl
-iﬁfully_followed A print of. this nameplate (NP.59031} is’ included ‘Here' ¥ ¢
i ence. The operatop should . immediately ad;ust the: filament voltage to tha cory

,7.basement negative bus is ungrounded 0. prevent ‘the . possibility of undesired 1
;. turn current paths, - The positive filament connection for esch; RCA'—862 “ub
[g'made through a filament fuee 552. .




' high voltage transmission line conductor -and the antenna, .to tune .out: theﬁcapac

-ueed to operats 8 atring osc*lloéraph ir desired.__u:-

,recti*ier coupling ‘6011 609. ' The coupling may be varied by moving this coil, with-
- rospect bo: co*l 607 on the rotatable arm supplied Tor the’ purpose. -’ Capacitor. 6275 O

. SegtyontB.ie

5,12 R-F Harmonic Filter

The output coupling coil of PA -1 is broundcd at one end through its iaola-r._J
tion switch 525. The coupling coil of PA-3 1s at higheat.veoltage. - The three ©
coupling c¢oils in series constitute the input dnductive sectionﬁof_a-single“"TW
section low pass filter, The remainder of the filter 1s located in a ‘shielded -
unit below ground level, The purpose of the filter is to.reduce the radiation -
of y-f harmonics by greatly attenmating them before they reach the r-f trans- -
misslon line -or any part of the radiating system. -The other inductive leg of . ..
the filter 1s coil 602 which is in a separately shieldsed compartment. Tne_capgcif"
tilve or shunt sectlion of the filter iz compossd of the bank of'capacitors 603, -
These also are in a separately shialded compartment provided with an air blower
€01. .

Since the second harmonie frequency (1400-KC)'falls within the'broadcast'_
band and is ths strongest harmonic present in the output, & special trap circuid
is provided across the transmission line input to further attenuste cwrents.of
this frequency. Thils trap consists of an inductance. 628 and capacltor bank 629
operated in series resonance at 1400 KC. A flipper conbrol 1s provided for An-
ductance variation, but this should remain locked in position since. the. circuit
tunes very: sharply and optimum adjustment can only be determined’ by.r-f he
field strength measurements at e point remots from the station.._Theuuse
sacond harmcnic tran is ¢ptional. . . . .3' {

The main harmonic filter coil 802 is direchtly connehted to the center ‘or-
high voltage conductor of the concentric tubing transmission line, This line) -
when properly terminated, prnsents a ncn-reactifa load of 100 ohms to the output
of the harmonic filter, . .- S

.15 P—W ine me“miratinﬁ and A“teqna Tuniﬂg Apparatus a

The radio frequency transm*ssion line conducts the transmitter output p0we
to the antenna house. Here the antenna load is matched to “the. characteristic
impedance .of ‘the r-f transmission line, and 1ts reactive. component -1s.tuned out
This adjuatment results in a2 minimwm of reflection .on the transmission 1line,:’
antenna house apparatus consists essentislly of a shunt capacitor 611 g@cross th
base insulator of the vertical radiator antenna, to match the antenns resistsnc
to the characteristic impedsncs of the line, and an inductance 607 betwesn the

ty reacuance of fhe anterna and antenns -to—ground capacitor network.“

. An r-f currsnt transformer 605 thermoeonple 605-A and ammeter 806 -are
utilized to messure the current input to the antenna ‘network. Since:this meter
ing apparabus. is connected in the high voltage line, the ‘sntire. assembly is 1n
aulated from ground ?or the full transmission line voltage._”

An antenna grounding switch.ﬁlo and horn gap 608 are- connected across the
antemme -ground -shunt  capacitor 611, The horn gap is for lightning-protection:
and’ performs a function . aimilar to the customer's safety gap across the base in--'
sulator, -The antenna: cireult may be grounded during severe lightning storms: whenfi
the transmitter is ' not An uvse and should always be grounded when eny perso& 15 .
workin* on the antenna house apparatus or tower. . L

5 14 Antenna RGCuifleP and Associated Circuits

An antenna recti;ier is proviaed in the antenna house whlch furnishss modu
lated d-c, proportional ‘to . the antemna current envelope, to the transmitter | -
building. This-is used_for the operation of the antenna ammeter, overmodulatid
indicabor and carrisr Mon". light on the console. Thelmcdulatsd d-e may also”be,

R-F anergy is caupled from antenna loadiné coil 80" by means of antenna

ig provided to tune coll 802, reaulting .in higher r.f wvoltsge on'the input. of -
antenna rectifier bube 620 (RCA-217-C), . The filement of ‘this tube is lighted . S
frcm the 115 vol$~ statlon 115hting supply a9 descrlbed in section 5.04, qu r-f TJ




_‘Section 5.14.

ﬁfcircuit is from the coupling tank "through the rectifier tube 620 through fila-
-ment bypass capacitors 626 and R-i bypass capscitor 624 back to. the coupling -
. tank., The d-c component (modulated d-c) flows tirough .coupling coil 609, recti-
fler tube. 620, filament transfermer secondary 622, carrier on relay coil 980 and
shunt resistor 984, carrier potentliometer 267, antenna ammeter 901 parslleled
with its adjusting potentiometer 902, through linearity resietor 625 back to
, ooupling coil 609.. o . ' _

} Linearity reslster 625 is eeverel times the tube drop resietance of recti-
.fier tubs 620. The tube resgiztance unaveoldably varies. somewhat with the current
© over a modulation cycle but this does not introduce appreciable distortlion sinee

_ the varying resistance is zo0 small a part of the total rssistance. Resistor 625
‘has a total reslstance of 10,000 ohtng and is tapped at 7500 and 5000 ohms.
Greater current outputs can be secured with the lower resistance values and i
-proved linearity can be obtained at the higher resistance values...

The three devices on the operator's console which operate from the modulated
- d-c ocutput cf the antenna rectifier will next be considered. B '

. ‘The ‘antenna ammeter 901 ia & d-c milliammeter de31gned to glve full ecale
;:deflection at 100 m.a. d.c., One advantage of the use of the antenna rectifisr is
- that 1t. permits the utilizatlion of & linear scals antenna ammeter rather ‘than the
. gustomary -square law scale thermocouple bype instrument, Potentidme tér: 902 may

- ‘be.used for. vernisr adjusiments when bringing the reading of console antenna am-

- meter 901 into agresment with the reading oP -antenna ammeter 606 in the antenna

: .houae. ’ . . sl S

S Symbols 952, 980, 981 and 983 represent apparatus connected w h-the carrier
S on” light circult, 'The contects of carrler relay 980 close.the 115 volt: eircult -
" 4o carrler "on" light 952 when the relay coil is energized. from ‘the ' output-"of "the
.'antenna rectifier., Coll shunt rheostat 984 is ussd to prevent “overheating. the’ ' ..
. 'eoll of relay 980 whsn the antenns rectlfisr oubtpul ‘eurrent- is. :adjusbed | for-a-high

- value - ‘to permit large deflections-on a string oscillograph' etc.z Capacitor 981?in
eries with resistor 983 1s also shunted across ‘the coil ‘of.. ’
-§5at:980 is turned to the off position for normsl’ operation
‘981 and reslstor 983 form & network the impedance of which
preciably with frequency.

cator, -
print H 5170722. “The FG-Sl thyratron 96l was applied to this: c
characteriatics do not change appreciably'with Toom: temperature

_is derived from two additive sources.- The voltage dr

" modulaked.d-¢ from the anbenna rectifier tends.to. biaa’

S~ the voltage- drop in potentiometer 976 (and resistor 975
o tery supply.-:_; oo .

'start to flow, - From the operating diagram ‘on. H~ 5170722 it is_app

Thyratron may be adjusted. to indlcate negativ “-peaks-.of- modulation

negative peaks can raduce the ‘total bias to 8. low: enough: value; Lo .caliy:

.o rent to-flow. The poaitive modulation psaks: increase” the blidg::gt11) farther bew.
'w-yond cut off ‘than the total bias for carrier onlv. . i

oo When £he plate current is once started in a Thyratron the: gt
. gain control.to stop piate current untli ‘the plate ¥oltags hagibee
-_made negative. In this. device the plate circuit is interrupted b

“5 eyele 1s- repeated.
C.buzzer. producing an audible uarning of overmoduletio

D R
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Section 5.15 ' -

schematic dlagram WW-7350119, the interrupted plate current produces a voltage
aeross the contacts of relay 971 which is suffieient to light the neon indicator
lamp 974 for & visual warning of overmodulation., Capacltor 972 and resistor 973
are ubilized to minimize aparking at the contacts of relay 671y Resistor 970 is
rlso in series with the Thyratron plate circuit to limit the circuit current in
case of failure of the tube.

Capacitor 964 and choke 966 operate as an r-f fllter to prevent the possi-
blllty of any r-f volbtages on the Thyratron grid. Grid resistoer 965 is used to
limit the grid current to a safe value under gll operating conditions,

Overmodulation voltmeter 969 has & donble scale and can be treansferred into
either of two circuits by means of switeh 968. (On print H-5170/722, this meter
is shown in each circuit for simplicity.) When switeh 968 1s in one position
{(down, on dlagram WW-7350119) meter 969 reads battery blas voltage from potsnti-
ometer 976 on its lower or 5 volt d-¢ scale, When switch 968 i3 in the other
position, multiplisr 987 1s connected in asries wlith the meter to extend 1its
Tange to 25 volts d-c and the meter deflection is due to the rectified r-f volt-
age across potentiometer 967. The upper scale, for this posltion of awiteh 968,
is calibrated in percentagea of modulation to which the device can be adjusted
80 that an alarm will be given if the percentage is exceeded. The calibration .
1a from 50% to 96% modulation, -t

To opersate this device, the following adjustments are required, With the
antenna rectifier in operation, set carrisr potentiometer 967 to give zero volt~. T
age as indicated on the upper or percentege modulation scale of meber 969, ’
Switch the meter o the other acale and adjust bilas potentiometer 976 to the
voltage where the Thyratron Just fails to pags currsnt. The passage of current .
is indicated by the buzzing of relay 971 and by neon llght 974, Carrier potenti- - -
ometer 967 is then amdjusted to arbitrarily bias the grid more negatively due o -
rectified r-f. The amount need not be checked but it must exceed one volk. . . .
Then adjust bias potentiometer 976 to one volt lower (less negstive) biams than -
that previously obtalned for cut off., Carrier potentiometer 967 was adjusted
for an incressed negatlve voltage so that plate current £low wouwld not .influence ...
the second adjustment of bias potentiometer 976, Voltmeter 969 is then switched. -

. to the "carrier" position in which the reading 1s destermined by carrier potenti-
ometer 967, The meter reading csn now be adjusted to indlcate the desired per-.f
centage modulation which if exceeded will cause the alarm to be given, '

The opesrating dlagram on H-5170722 shows the voltage relations for the aiarm .
to be given when the mcodulation exeeeds 90%. The moduletion percentage indlcated -
by the a-c wave is the eritical value which 1f exceeded will result In the pas- -
sage of plate current through the Thyratron 961. The battery blas voltage on this .
diagragp is adjusted to one volt leas than cut-off which is here assumed to'be - .
minus 4 volts, The carrier voltmeter 969 reads blas due to rectified r-f. only, o
not total bias, when switched to the carrier position. If this rectiffed carrier:
bias 1s made equal te 10 volts and the battery blas has been "stepped . back" one. " '
volt from ecut off, it can bs seen that plate current will pass on & negatilve paék g
of modulation which reduces the tota) instantaneous bias to 4 volts or less and:-

that such a peak of modulation will be 90% or greater. The upper scale of carrier B

voltmeter is marked "90%" at this point and ia calibrated for corresponding per- .
centages for other values of rectified r-f bilas. It should be noted that a change.

in radiated power from the transmitfer will cause a change in the psrcentage moduyi"i

lation st which the alarm 1s given. The alarm 1s alsc given in case the transe-
mitter carrler goes off the air. -

5,15 Plate Voltage Circuits (Audio Amplifier)

Plate power for all of the air cooled tubes In the High Power Audio Amplifier
i1s obtained from the Low Power Rectifler, This rectifier utilizes the convention-
al three phase, full wave circuit, In this c¢ircult, the anode of one tube 308 and
the cathode of another are connected to each high voltage a-¢ llne from plate
transformer 307, so that both halves of the a-«c voltage wave are rectified. Two
tubes operate in series, and each pair of tubes carriss current one third of the
time. . .
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‘Sectlon 5.16

The rectifier Zilter 1s composed of She reector 5CE In the negative
{grounded} lead and the capaeltor 14%& across the lcad, The negative 1lsad is
groundsed through the over current relay 231G, Voltmeter 311 In connmsction with
the voltmetﬂr multiplier resistcr 312 Indicates the oubtput voltage of the rectia-
fier o

Tre 1l ocutput voltage of the rectifier iz delivered fo the RCA-S49 atage
and the first RCA-211 stage. The plate voltage for the second RCA-211 stage 1s
obtalined from potentiometera 313 and 314, Capacitor 180 sezts as additional 11~
ter for the RCA-211 plate aupply, and also as 8 low reactznece patzr to ground
fer tre audlo frequency ccomponents of RCA-211 plate current.

The p*ate current for each of ths RCA-211 tubes in the flrst stage 1s indi-
cated con sepsrate plete current mebers 11l4. Eimilarly the plate current for the
second RCA-211 stage iz indicested on ssparate plate current meters 124, The
metera 134 rsad the plate current for sach RCA-54G,

£.15 .High Fags Filter and Equalizer

Tre nigh pass f£ilter was supplied to prevent excessively hlgh voltages from
appearing across the modulation coupling capacitor, the modulstlon reactor, end
the mein rectifier filter., This can oceur Af modulation of high amrslltude at a
freguency in the order of twenty-three cyveles 1s pressnt in the audie lins. The
high pass filter attenuates freguencles of tais order approximstely {1ftesn
decibels more than frecguenciss in the band of thirty tc ten thousand cyeles,
consequently the posaibility of dengercusly high voltages e?iqting o713 tne au*io
iant to uhe High Power Audlo Amplifier g eltmineted,

. - Tre squalizer 1s supplied tc compensate for the attenuation of fragusncies
in the band of thirty tc one hundred cycles which is present in ths audio ampii-

fying system. This 23 accomplished in the egualilzer by adjusting 1t to paas

thirty cycles without attenuation and %o gradually increase nttenuation of Ire~

- guencies from thirty fo one hundred ¢yeles whersupon the attenuation . is conatant

for frequenciss in exeess ¢f one hundred cyclea, The attenuetion. of the equali-
zer. is aagusted fO“ approyimatelv two dscibels at oms hundred cycles. )

5 17 Audio Amnli’ier

The Eudio amplifier is composed of four stages, sach atage having two tubes
'cpe"atec ir push pull so as to minimize sven harmonic :1stortion..a--

The input tc the ’i*st stege i1 obtained from the audio 1in° aﬂrli*iers.'

. groximauely zero decibels {12.5 milliwatts) 1s required for full output, An
“MHY pad 101 and 102, is sutomaticaliy inserted in She input line by means of
-relay ‘103 in-case any unlt is Zsolated; the attenuation ls also automaticall Ly )
‘provided duwring "step-start” &ppl'catioﬁ of rsotifier voltage. . This cuts down .
the levsel the proper amount to prevent overlo—aing or. overmoaulation which would

..ﬁ otherwise occur., - The .input trensformer 104 -is loaded by resistoras 105 ao ‘that. it

presents a 500 .ohm load to the audio line. Bias for the Flrst stage: tubss 1a ob-
"tained from the 1500 volt blas generator by means of potentiomeuer 107 and iC8. -
The bias 1z by-passed by capseltor 10¢&, Filamant ‘voltage for each tube 13 ob-"
‘taired from the main filament bus, Resisiors 110 .and 111 are used to drcp the
"voltage ‘t¢ the propsr value. A swibch, 112, is inserted in the - circui* remove
filament voltage whsn nscessary. Flste power for the first stags. is: obtaine*
from the 3000 velt supply through resisters 113 which serve  to reduce .the voltage
to the proper value and alsec to act as the pla®te load for the first: stege. The
output of tne first stage i3 coupled by means of capauitors 115 to the grid cir-
cult of the second stage.,

The blas voltage for ths second stege is obtained'from the.1500 volt,supply
by means of potentiometer 117 znd 118, It is applied .to. the ‘grids of the tubes
through resistors 116 and is bypassed by capacitor 117. Fllament power is ¢b-.
tained from the 33 velt bus through switch 123 end is adjusted to the proper
voltage by resistors 121 ani 122, Plate power is obtained from the.potentiometer
across the 300C volt supply and is sprilied S0 the tubes through transformer 128.
The sscondarisa of this transformer are loaded by resistors 126 .s0 as to present
the proper lead resisnance to the tubes of :he second atage. . )
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Section 5.18

Orid excitation for the thilrd stage is obtalned from the secondaries of
tranaforméer 123.35 Blas for each tube of the third stage ia obtained from the
1500 volt blas geénerator by mesns of individusl resistors 12Y and fixed reaistor
129, The bias 1s bypassed by capacitor 128, Fillamsnt power is obtained from
the 35 volt bus through awiteh 133 and 1s adjusted te the proper voltage by
reaistora 131 and 132. Plate power 1a obtalned from the 3000 volt rectifier
through the primaries of transformer 135. The secondariess of this transformer
ere loaded by resistors 136 to present the proper losd resistaence to the plate
cireuit of the tubes of the thilrd stage.

Grid excitation for the fourth stage 1s obtained from the secondaries of
trangformer 135. Bilas for the fourth stage is obtained from the 1500 volt blas
generator. In additlon, separate bias voltages for sach tube can be adjusted by
use of the bias trimmer batbery 138 which is in series with the main bias gen-
eretor. Esch blas lead 1s bypassed by capacitor 137, Fllament power for the
fourth stage 1ls obtained from the 33 volt bus through switeh 146 and adjusted to
the proper value by means of resistors 145, Plete pawer 1s obtained from the
main plate rectifier, It 1s fed through the primeries of two separate transe
formers 418 which are connected in parallel, -The individual plate mmmeters 144,
the overcurrent relays 143, indicating relays 140, overcurrent relay protective
resiators 142, and surge current limiting.resistors 141, are included in the
plate lead to each tube, The plate of each tube is water cooled by water from
the dlatilled water circulating system, Each transformer 148 has two sscond- .
ariesz which are connected by means of lsolation switch 152 to the grid cilrcuit of'-
each modulator. :

5.18 Modulators

The modulator 1s divided Into two simllar units. Each unit has four tubes, f':"

Type RCA-862, These tubes are connected in pairs, each pair being connected in

parallel snd then utllized as a push-pull amplifier. The grid circuit includes. . .-

a load resiator 153 for esch palr of tubes. These resistors are deasigned to .
present the proper locad through transformers 148 to the tubes of the fourth - .-
stage., Bias for the modulatorz is obtalned from the 125 volt bias generator.-

Separate blas voltage for each palr of modulator tubes is obtained by means of -

the bilas trimmer battery 147 which 1s connected In seriss with the bilas supply.-
The bimas ia bypassed by capacitor 154. Fllament power 1la cbtained from the 33. -
volt bus through start switch 175, starting resistors 162 and run switch 161:.-. :-
The grid circuit bhas in seriss with each tube & resistor 193 shuwited by 2 choke-

coll 193A, Also, the grids of sach pair of tubes are bypassed by capacitor’ 194.,_;;
The resistors, chokes, and capacitora stabiliize ths tubes under transient condi- C

tions.

Plate power for each modulator is obitained from the msein rectifler and B
passes through totalling ammeter shunt 183-A, then through frensformer 160, The .. .-
plate e¢ircult for sach tube lnelundes the surge 1imiting reasistor 159, individual.

plate meters 156 and calibrating rheostats 156«A, the overcurrant relays 157 and_-ﬂ-'i

ovsrcurrent relay protective resistorg 1E&8. The totel current for sach modu~.
lator is indicated on meter 163 which operates In conjunction with shunt 163-4,

The oubput circuits of the transformers 1850 are comnected in ssrisa by means'-
of the 1soclation awitch 185. The output is couplsd to the lcad by means of - - " - .
coupling capacitor 165 and the modulation reactor 166,

Cooling water for each modulator tube 1s supplled from the distilled water
cirevlating system, Cooling alr for the fllament and plate seals of sach tuhe 1s
obtained from the air supply.

Fllament fusges 193 are included in series with the positive filament lead
of each tube, The negative filament lead 1s grounded in the unlt. Filament
gtarting resistors 162 are required to limit the current which flows when con-
- necting the cold filaments to the full bus voltage. These reslators are not
rated for contlinuous duty and should not be left in the circult for longer than
15 secpnds.
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" Bection 5.19

5.19 Isolation Switches

The high voltage and high ecwrrent circuits sssociated with the unit iszola-
tion switching assembly are, on schematie diagram WW-73850219, distributed through
the circults of the three power amplifiers and two modulatora. The isclatilon
awitching circuits are grouped and shown in their approximate relative poaitions
on external connection diagram WW-7350122. These gwitchea, together with their
operating thrustors and auxiliasry switch banks are located on the bagsement ceil~
ing beneath the rear of the PA and modulator transmitter units. The powsr cir-
euit double-break isclation gwitches are 3o interlocked that they ars never re-
guired to make or interrupt clreuits under load and they are not designed for
operation under load.

The power cireult isolation dbrushes vonnect blas voltage, plate voltage,
r-f input, ref output, audilo input and audio output to appropriate circuits in
the PA and modulator units when these units are in service., When a given unit
1s isolated, or teken out of service, the power circuit 1lsoclation brushes for
that unit are rotated by means of a thrustor to close on another set of c¢ontacts.

¥When these power contacts for a glven power amplifier unit are in the
"isolated” position, the following conditlons obtain:

1. . The bias voltage line to the unit is discomnnected from the bias supply
and grounded by switeh 524,

2. The plate voltage line to the unit is disconnected from the plate
anpply and grounded by swltch 527.

3, The r~f input linea to the unit are disconnected from the r-f grid sup—
©  ply and grounded by switch 524.

4, -‘The r-f output lines to the unit are disconnected. The two outgoing
: r-f lines, comnected to output coupling coil 522 for hormal operation,
‘are now comnected together. .

When the power circuit contacts for a modulator unit are 1n the “isolated"
poaition, the following conditions obtain:

1, The plate voltage line to the primary of modulatlon transformer is0 18
- Qilsconnected from the plate supply and grounded by switch 184. -

2. The asudio input lines for sach pair of modulator tubes 155 is-dis-'-
connected from the output of the high power audic stage and the input
lines ars grounded by switches 152. These switches are located at
the rear of the high power audic unit and are mechanieslly opsrated by

"8 thrustor 186 below the floor. The disconneciing and grounding of
these circuits also removes blas voltage from an isolstad modulator
- unit. . .. . .

3. The audio output lines from the secondary of each modulation trans=-
- former 160 ars dlsconnected. Ths itwo autgoing 1ines are connected to-
gether.

The control circult for the operatlon of the 1solation switches 1z de~
scribed in section 06 .
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Sgetion 6.0

6.00 ANALYSIS OF OPERATION - COOLING SYSTEM

6.01 Ceneral
The cooling system uaed for this equipment is composed of three parts:
1. Distliiled water system
2. Raw water system
3. Alr cooling system
The Distilled Watsr System is used to supply cooling water to the anodes of
the varions water cooled tubes.- The heat taken up by the water in this gystem
1s transferred to the raw water by the heazt exchanger.

The heat in the water of the Raw Water System is transferred to the outside
alr by means of evaporation in the spray pond.

The Air Cooling System supplies air which ¢¢ols the filament and plate
aeals of the UV-862 Radiotrons and alsc supplies alr for the RCA-870 Radliotrons,

In order teo assist in understanding the following discussion, refersnce
should be mede to Drawing T-7604065, the Water Piping Schematbic.

6.02 Dlatilled Water System

In this discussion, 1t will be assumed that th2 system 1s completely drained . -
and that the storage tank has sufficient water in it to fill the system. Valve . PR
#1 will, therefore, be clossed, Valve #2 should also be closed. All other valves .
{inecluding #6) should be cpen. Now with the pump motor shut off, open valve #l..:
This will allow the heat exchanger to fill with water, The small pest cocks on -
the pump should be opened to releasse trapped alr until water flows from them.
After a few minutes, close valve #5 and start the pump. As goon as pressure is
bullt up in the pump water will flow from the storage tank through the pump and -
into each unit through main Inlet valve #12 and flow adjusting valves #15, #16,
#17 and #18. Water will then circulate through the hose coil, the tube jacket,
back through ths hose coll, and the flow meter to the fitting which holds the o
bulb for the water temperature thermometers., Here it will split intc two streams, .
one of which flowa through the main ocutlet valve #13 and the other through the . -
air release vslve #14, The stream which flows through the main outlet valve will -
be returned to the tank through valve #6, The stream which flows through the air
release valve will go to the stand pipe and as valve #2 is closed the stand pipe -
will commence to f11l up. The pump should be kept rumning until the stand  pipe
has filled to the level of the water gauge. Valves #6 and #1 should then be
closed and valve #5 opensd. This should be done glowly so that the air which wag - .
trapped in the pipe which brings the water from the main return line to the heat. -
exchanger may be released Into the system in small amounts. If this ls not -
done, an air pocket will form in the pump and it will cease to function. The alr L
may be releaséd by means of the small pet cocks previously mentloned. After the .. .. °
valve #5 has been opened mll the way, valve #2 should be closed and valve #1 '
cpened, This will z2lliow the gtand pipe to fill up agaln as it will have loat .
some water which repluced the alr trapped in the pipe to the heat exchanger, A4s . -~
soon as the water level is about half way up in the gauge, close valve #1 and
open valve #2. The syatem should be full of wajer and ready for operation.

Due to the fact that alr, occluded in the water, will be glven off rapidly

. at first, it will be neceasary to check the level of water in the stand pipe
fregquently. The water level may be ralsed by elosing valve #2 and opening valve
#1. The rate at which the pipe fills may be increased by partially closing valve
#5 which will change the distribution of pressure so that there will be more
pressure on the alr release line. OGare should be taken to maintain the water
level so thab the alr release line 13 always discharging under water.

6,053 Raw Water System

When valves #7, '#8, #%, #10, and #11 are open, the whole system will 111
ap to the level of the water In the pond due te the fact that, with the exception
of the apray nozzles and a portlon of the piping atbached to them, all the system
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is below the level of water in the pond. The air which is trapped in the pump
may be released by opening the pet cocks on the pump. Now if the pump ls started
water will circulate through the system and will be returned to the pond in the
form of & spray. The amount of waber which flows can be controlled by valve #8.
The amount which flows to each set of spray nozzles can be controlled by valves
#10 and #11.,

'6.04 Alr Cooling System

The alr cooling system consists of a blower, which taksa air from outside
of the bullding snd blows it into an air duet. From this duet, two pipes run
into each uwnit. From one of these pipes, alr 1s delivered to the two tubes. The
ma jor portlon of the air is delivered through insulating hoses to the anode seal
of each tube, The rest of the ailr is delivered through insulating hoses Lo the
Tilament seal of each $Hube.

At the end of the maln duet, a pressure operated contrel 268 is placed.

“This conbact is in series with relay 833 and preventz the application of powsr to
the equipment until the alr pressure is adequate,

-F6=
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.7.00 ~-ANALYSTS OF ‘OPERATTON - ‘CONTROL GIRCUTES . .~ ..

. Any oontrol oircuxt wiro wh ich runs from a given transmitter unit-to one or
-_more other units is designated by—a elrenit number shown adjaoent 16 +the ‘wire on
" gchematic disgram, WW-7350119. This circult mmber appesars.as. a terminal-board -
-number on esch transmitter unit to which the circuit is-comnectsd, For example,
. elrcuit 18¢ is "ground" and appears.on the terminal board of practically every

itransmitter un1t in the equipment v -

IR The approximato physical 1ocation of a oontrol circuit 1tem oan, inggene?al;
S be determined zrom the item number as indicated in section 5 01. : P

’ The COllS and contacts of most relays are separated on the echemafio diagram
.. fop. the sake of clarity., A dash line on the diagram oonneote the contsets 'to the
:.¢oll. which operates them, -A11 contacts ‘are shown in -the "normal! ‘Pogition. »(No..
Z_-voltage on the coil, no sir flow, or noc water flow,) " Access door and’ similar in-.
“terlocks and mannally opsrated switches are arbitrarily gshown in -theé. vpen posi--.
tion, 2Auxiliary switches mechanieally operated by the iaolation switches .on, the
basement ceiling are showmn in the position whioh corresponds to all transmitter;
units in operation. : ] : : .

;All o0ntaots may bte assumed to be practically instantaneoue in operation un-—
less &n arrow iz shown conngcted to the.contact ‘symbol on the dlasgram. A’ contaot_
which operates at a definite time after 1ts coil is: energized {or: de—energized)
cfall into one, of the following classes~ G . :

ormelly open, definite time cloaing, represented a8 an open cont
ymbol wlth an arrow pointing toward the cIOSed_ osition.

ormelly open, definite time’ opening, repreaented byJ
:ymbol with an: arrow poin*ing toward the open posi'ion

fNormally closed ‘definite. time closing» represented
?symbol ﬂith .an arrow pointing toward the closed posi

Normally closed definite time opening, represented
ymbol with ‘&n -arrow pointing toward the open posi

each case ‘the -Errow points toward that poaiti
fter a time dalay.i'

equenoe of - operation in starbing up the equip_ent L5
rogreeeing from top to bottom.of the control oirouit cliena’

panel ana_reotifier oirouit breakef uni
and that trans‘sr switches on! the distribut'

-{fuse 986 1g-1n place.l-
-box in the basament.
Q27 and 920 ehould all be open

28 - :P B A
; ;_the momentary make contacts of . push.button 912 a9 soon - i
'.-energized -_When the transmitter_ie in ‘full’ oper the Bhop. MG isy
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volts d-c for the rest of the.control circuit, power~§knwt%w*a&rﬂbi_ ermandmaxp- R
citatdon-Ffor-the-£ilament and.-blas-gensrétéra, As soon as the self-excited shop . .-
generator voltage bullds up, transmitter start light 940 will come-up-to full e
briliiance, Incidentally, buzzer 834 sounds at atarting wntil the shop machine. -:.°
voltage builds up to a value sufficlent %o open the normally clossed contact -of . .°
relay 26%7. The buzzer thus servea to warn those in the building that the. equip-.
ment is being started up although its primary function is to indicate over<.i.. .-
temperature in the main distillied water outlet header, as deseribed below:. The:
coll of the auxliliary relay 275 for the air blower starter is: energized as.sgon”
as the shop generator voltage builds up but the starter does not operate sgince
switch 923 1s open. Since shut down relay 811 is not energlzed at any time, dur
ing the starting up or opsration of the -equipment, its normally.closed.contact
connects 125 volt shop c¢lrcuits 15 and 11 at a1l times except during shut down;
hence the coils of all relays, starters and clrcult breakers for the cooling . : [ -
system, fllament, hias and plate supplles necessary to bring the transmitter. to_:._{ﬁ
full operation now have their positive fterminals energlzed by battery or shop -
machine, It 1s now only necessary to comnact the other terminals of thege .-
coils to ground in the proper sequence, and through protective devices for ap
paratus and personnel to put the transmitter on the air. .

7 022 ‘Main Rectifler Fllaments

If main rectifler filament switch 954 is ¢losed, the coil -of filament ¢
tactor 804 is energlzed and filament voltage is applied to the main rectifisr
tubes 40l1. - Thisg voltage is firgt applied at reduced valus for atarting, aing
reslstor 829 is In the clreuit; after a few seconds tle time delay éontach.:
804 shorts out the resistor applying filsment voltage at the operating: valie.
Voltage is applied to the coil of the rectifier filament 30 minute timing ré
808 at the aame time that the coll of 804 is energized, The normally. opB
time closing contact of this relay is in series -with the plate control.i¢]
and prevents .the application of plate woltage until the rectif ier filamen
reached cperating temperature. In case 1t .1z necessary to remove- filamen
age after the warm up periocd, for example to change a tube - 1t is notides
to walt the full 30 minutes for timing relay 808 to again permit:‘the appli
of plate voltage since m spars -tube has its filament heated ready ror an;
ate changs during operation. Provision is made for this-condition: throug_
use of. switch 413 for changing tubes. This switch, located .near  the’ reecti
aecess door, ‘serves to open the filement contactor without tripping the “ti

. relpy 808, . The rectifler filamment under voltage bell .814, described beliow
ring during ‘the ‘time ‘that awiteh 413 is cpen., In case 1ine voltage . :ahould
- momenterily .or. awiteh 954 should -be inadvertently operated .with 'the get: on itk
-air, timing relsy 808 will. trip and require 30 minutes befors plat= voltagl

be reapplled automatically. -However, in such en emergency, the - timing elemé
808 may be rotated manually to the c¢losed contact position if the cover'is
The opsrator should be very sure that the filaments : of the rectifier tubég
reached-full -operating temperature if destruction of the tubes due to ionic

bombardment or tha filaments 1s to. be evoided .

ahoul

be notsdfthat r30ui ter filament voltage may be applied 1ndepend.
t%§i°f console switch :954 endw&pter&oakurelayaeentact“Sszuthn '
' 1L )

FC. - 810» -9 anvele sHH1
-ﬁ uined, tinece ting 2l
switch mayﬁbe operatéd manually 1r_th

cdock

chine. | ;
may'be op ed ;\ doh - ing circutt: supplying thi
clock -awitgh. 1___ ned, 1t jill be né‘essary toxqeset ithe .t ing device .
corrEsE” tigx*e :

elomed for
started the 2
will be remove SR

his time, t f opepator-has Jot
Ehe rectifier,filamanf"voltage

rectifier air. heater res
are. closed.n;_ . ;
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: Main rectifler filament on- light 939 1s so connected that it is-dim while the
filanents are on reduced voltage and bright when full voltage ‘is applied.

. Slnce the rect:fier tubss may'be easily demaged by filament under voltage

- an undervoltage protectbive scheme 1s provided. Relays 809, 817, 831-A .and 83138
. are parts of thls system. When undervoltage relay 809 closes 1ts low voltage -
" ..contactz, bell 814 rings and timing relay B3L-A starts. If{'the ‘operator -has not

- . increased the .filament voltage to normal within approximately ten seconds after -

the bell starts to ring, the timing contact of B31l-A will close, energizing ‘the -
-eoll of relay 831-B which opens its normally cloged~contact ‘in ‘the plate ‘control
~.eireutt. .If the interlockling .relay 852 -1s closed,  the bell.warning will be given
31 the filament voltawe is reduced, Howevar;“if the fillament voltage 4s applied

' " by means oF the ‘elock switch, the bell will not operate unless consols switch

954 1s also closed. When the rectifier filaments are initially heated, the con-
“tacts of relay 809 will be in the low voltage position as shown on the diagram.;

.'.They thus complete the bell clireuit cauvsing 1t to ring during the low voltage

. atarting perilod. The coill of auxiliary relay 817 .{on the rear of ‘the control -
"panel} :1s alsoc energized et this tlm&, and ita contsct seals in- ita coll ‘even-

ni{during the travel of the 809 contacts ‘toward the full voltage position. However,
" ~when they reach the full voltage position, they short circult the coil of rslay
©..B17 causing its sealing contact to opsn and plscing full line voltage amcross

- resistor 817-A, The bell wlll now stop ringing and timing relay 831-A will trilp
open, The contacts of relay 809 may now travel slightly away from the_full volt-
age closed position (as they do on the 1line voltage tranalent when the filament
MG's are gtarted) but the bell will not ring until the voltage dropa sufficiently
to. close the low voltage contact, . )

7 025 Gooling Syetem 1

AR With the shop machine running and auxiliary air blower relay 275 closedjas..
'described above, the tube pump, pond pump, and air blower may-be st&rted ‘alml -~
taneously by ‘means of cooling system switch 923, provided that the meniaml-resst.
overload contacts -in the coil eircult of each starter have not ‘been- trinped.wu
Glosing this 'switch energizes the coils of starters 263 for.the - tubs. pump,: 258 .
for: the pond pump, ‘and 252 for the air blower. - The purpose of. auxiliary relay
’5.18 to keep the air blower starter from chattering when the :shop.maghine’ volt-
age has built -up'to & low value during automatic start-up. of ‘the’ apparatus.- The
coils ‘of .pump "and blower startera 262,.2580 and 263 are. prov1ded with “spaking
sistors which are short circuited by-normally closed auxiliary 00 ta ts while .

ekt -the. field rheostat 254 durlnd starting, so that’ full voltag
the: f181d at. ‘this-time. The other- two contaets. ars. normally ‘ope
closing, but are .adjusted to different values of -operating. time.
]short circult ‘first a part, then all of a realstance in serie

-lzreepeetively; ‘each 1ight is energized by ‘the-11ns - voltage on” the: ' .
. the: atarter whose closing it ‘indicates. .Phe 3:phagé’ 220 voltﬁsuppl ror.

- from ‘the load gide of starter 263 for the tube. pump. _
- gheck 'the operation of the.tube. pump, pond pump -or:air blower separately, he |y .
do 26 by opening the a-¢ line swiltches, 251, 2“6, op- 250 Tor .- the ‘appardatus. hjudoesf

-3:ﬂnot wish to operate., None of these switches should be - closed manually when its
-gtarter.-has already closed. If motor line. ‘transfer switches: 264, 259- oy - 253 are o

" .in the egulipment -is connected to a flow interlock, ' These ape- designate

:"used in chscking separate operation of cooling -gystem apparatus, false indica—
:'-tions w1ll be given by conscle lighta 943 942 o 941.- :

R " When the ‘tube pump water reaches normal flow, flow interloeks
- by the water.- The outlset side of the cooling. Jacket for- sach: water ¢o

- pola 535 in the PAts, 167 in the modulators ‘and 188 for the: High. power apdio.-
.. tubes. The Plow interlocks in each of the six.transmitter units.involved: are :
o connected in series with the coil of the corresponding flow. interlock relay 815.-Ji
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The coil of each of these relays is energlzed whsn the flow interlocks for the
corregponding transmitter unlt are all closed; the contacts of relays 815 are

ell 1n series with the filament MG control clrcult described halow. Green

"water on" lights, 523 and 124, are in parallel with ths coils of flow relsays

Bl15, These lights, located between the heavy filament load diaconnsct switches,

give an indication that the operator may safely cloge the filament disconnect

awitches for a given wunit after filament veltage haas been applied to other units. BRI
The filament load start switches (Ho. 1)} are ayubols 507 in the PA's and 175 in .. . .
the modulators; the filament run switches (No., 2} are 506 and 16l. BREach switech

Is provided with interlock contacts which close when the main switch 1= fully S
open. The start switch interlocks are 507-A and 175-A; the run switch interlocks . . -
are 506-A and 16l1-A. When both filament load disconnect switches in a unit are’ I
fully open, the interlock contacts short circult the flow interlock contact for : .- .-~
that unit s¢ that water in that unit may be shut off wilthout stopping the filar*"

ment MG's, Run switech iInterlocks 506-A and 161-A are also utilized to light - L
filament off lights 540 and 164 between the water valves on the front panels, Theﬁ o
filament voltage is completely removed from the unit when one of these lightsa-
comes on, since, sccording to nameplate Instructions, main switches 506 and 161 .-
(No. 2) should be opened last vhen removing fllament voltage, In any case, 1f: -
the operertor attempts to remove water flow from a given unlt without .completely . :
opening the filament disconneet switches, filament, bias and plate voltages will -
automatically be removed from the complste transmitter; these voltages will-be . ..
gaimilarly removed if he attempts to apply filament voltsge without full water
flow, even though the unit be isolatsd. This system was incorporated to remove :
the humen element from the protectlon of the watsr cooled tubes, which would. -
probably be destroyed if filament voltage were applied even momentarily wibhout
¢ooling water flow.

Each-PA and modulator 1s provided with two outlef water over-temperature .
interliocks, 533 and 1%1, and the HPA uwnlt with one, 170. The conbacis.of thsse
- Interlocks are paralleled across the colil of a temperature relay 803 for- eadh' .
unit. When the water tempsrature exceedsa s predetermlined value in any unit, the
contacta of the corresponding temperature interlock close, short circuzt the :
ccil of relay 803 for that unit causing full shop machine voltage to appear across_
coll resiator 805-A, Normally, relays 803 close aa soon &s the shop maching - :
starts. If the contacts of a relay 803 open twice within a wminute or stay. open-
over 5 seconds, the corresponding trensmitter unit is isolated, or in the case or
the high power audio stage, plate voltage 1s locked out, The operation QF thig
isolation and lockout circuit 13 described below, RN RRN

Another water ovev-temperature interlock 266 1s located near the baaement
ceiling on the main outlet water header., Interiock 268 short circuits the: coil
of telephone relay 267 when the high tempsrature contacts close, leaving full
shop voltags 8CTo88 registor 267-A, When the coll of relay 267 is devenergized,
1ts normally o183H4d contact closes, causing alarm buzzer £34 to operate. Temper-
ature interlock 266 ia set about 10 degrees F. below the setiings of similar in- -
terlocks .cn the transmitter iunita, so that the operator generally will be warned- -
before a unit is isolated or plate voltage locked off due Lo “ater aver- tempera—{_;
ture., . RN

An air pressure Interlock 268 is provided on the main air duck, on_tha.bgsa
ment celling underneath the rectifier, When the alr blower ia started and'air
pressure is built up 1n the duct, the normally open contacts of this intserlock.
close, energlzing the coll of air interlock relay 833, The contacts of relay 855
"are in the filament control c*rcuit -described below.

7 024 Low. POwer Rectlfier Filaments

With the shop machine In operatian, the low power rectifier filaments may.be’
started at any tinme by closing switch 924. This awitch energizes the coil of L. P
rectiffer filament contactor 301, whose contacts 1light the a-¢ filaments, A .
Ysorking" resistor 319 is inserted in the common coil cirouits of L.P. rectifier
contactors 301, 316 and 318 by the opening of 2 normally c¢losed contact on recti-’
fler plate run contactor I16 when plate voltage is applied. Red lisht %44 and . :
timing reley 304 are also enersgized from the 220 vol:t a-c¢ supply. The timing con- -
tacts of 30 gscond relay 304 are in the plate control cirecuit of the L.P. rectifier
described below in section 7 027 .
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7.025 D-C Filament MG's

Filament MG start awitch 925 1is the beginning of a long series control
circult containing varioua switches and normally open and cloged relay contacts.
The first nine series-connected contacts beginning with awitech 925 -are in the
‘d=c filawent machine control circuit. The firat nine plus eight more are in the
bias mechlne control cirveult. The first 17 plus six nmore constitute the L,P.
.rectifier plate control c¢ircuit. 1 The first nine plus the first twe bias cir-
~.cult contacts plus 65 more contacts in series constitute the main plete rectl-
fler control elrcult. 3

If switeh 925 1s elosed, and thg six series connected contacts of flow. in-
terlock releys 815 are all closed as‘described above, the filament MG'g 211 will
atart when d-c fllament rheoatat 908 is turned to the minimum voltage position

" closing an Interlock on its shaft which 1s only closed with the rheostat in min-
4mum voltage position. When all series cortacts of the filament MG control cir-
" .cult are ¢losed, the coil of 813, auxiliary contactor for filament MG start, is
-energized, A normally open time delay cqptact on this relay short circuits the
- rheogtat shaft interlock after about five'seconds, permitting the rheogtat to be
turned to the normal voltage position. This time delay conbtact operates at

" sbout the time the NG's reach full speed. This menual method of insuring low

“inrush current to the cold filements of the ‘water cocled tubea is used becaunase
‘it is simpler and better then any automatic step-start arrangement which could

- be devised., Another contact of relay 813 applies fleld voltage to the three

- machines by short circuilting filament field resistor 217, Resistor 217 js used
-- to provide more rapld dropping off of filament voltage at shut down than would
be the case If full field were left on while the machines were coasting; at the
- same time, the abnormal voltage stresses which wdbuld obtaln, were the field cir-
cult completely opened at shut down, are eliminated, -The third contact on relay

-?u813 3s uged to operate the three 2300 volt motor-line gtarters, 207, If the op-

- erator-wishes to operate one or two of the Pilament MG's instead of. the normal

. three {agssuming a sultable portion: of the filarent :load dlsconnected). he may
‘open one or two of the fllament load disconnect 'switches 213 and .line switches
205, before starting the machines, in which case he mmst alsc open the corre-
C.aponding starter control switch(es) 210, to prevent the 'starters of the unloaded
;" 'machines from opsereting. An euxiliary contact on each starter 207. energizes ‘the.

;ﬂ.coil of auxiliary filament starter relay 207-A, which hes two contacts. One

‘normally closed contach opens lesving 2 soaking resistor -in serisa with the 207

" gtarter ‘coil for normal operation, The other contact, normally: open;?completeS'

~the circult to the filament MG on light 945 for a given nachine. - The status of

. the three 1ights 945 indieates at -all times the number of  f£ilament machine-

- starters closed, When the filament voltage starts to build up, it energizes
.. .the coil of d-c {ilament under-voltage relay 816, the normally open contacts of
Q,;which are .In serles with the blas control circuit described below.: o S

7.026 Bias MG's o
) A

. In addition to the interlocks elready dlscussed for the filament MG control
eireuit, the contacts of the six door 1nterlock relays 80a are ln series with the
bias starter control aircult. \ K . ) .
Each PA door interlock relay 805\has tho following 1ntar10oks conneotod in
series with its coil: N . _

% _;"

2 #536 Front access door “4nteriocks,

1 #546 Safety grounding awitch interlock
2 #5636 Rear access door interloeks,

1 #538 Cat-walk interlock ’

Each modulator dcor interlock relay 805 has tho follow1ng 1nterlocka con-
nected in series with its coil: 1 !

1 #190 Safety grounding switch interlock

2 #172 Front access door interlocks, .
1 #173 Cat-walk 1nterlock. -

42
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The rectifier and HPA door interlock relay 805 has the following interlock
cormected In series with its coll: _ -

2 #189 EPA rear door interlocks,

1 #407 Rectifier front access door interlock,
1 #441 Ssfety grounding swilhch inbterlock,

1 #407 Rectifier front accéss door interlock,
1 #420 Rasctifier Cat.walk interlock,

1 #424 Basement grillie door interlock.

Wher these 33 Interlosks are c¢losed, the colls c¢f the six door interlock re-

lays are energized, and thelr contachs close. Each relay 806 has two normally .-
open contacts. One of these conbacts on each of ths six relays constitutes a:
part of the serles circult for starting the dlas MGE's. Each of these contacts-,
on the five B80S relays for the FA'e and modulators can be shorfed out by opera-.

tion of the corresponding rotator auxillary switch. These auxiliary switches, . .. -

542 for the PA's and 187 for the modulaters, are the maltiple contact type; ons’
bank of contacts is located in the isclation switch frame adjacent to each ’

rotator. The operaztion of the isolation switches 3s described below in sectioﬁ. _ .

7.06. The obther normally opsn contact on sach relay 865 is in series with the:
corresponding section of the plate contrel circuits which affects the laolation
of a transmitter unit. The cireuit is dsscribed below, but the operation with.

respect to isolation from opening of the door interlock relays is as followst
If a door is opensd In a transmitbter unit, bilas amdl low power rectifier plate L
voltages are removed by the 805 relay contact in the blas control circult and . .-
plate voltage is resmoved by the 205 relay contact in the plate control ecircult..’
The contact In the plate conbtrol clreult serves a double funetion; when open,
it sets up the isolatlon fimlng system for the unit sco that if the door remains;.
open for sbout five seconds (or is opened, closed and reopened in rapid.succes~-
aslon) the transmitter unit will isclate. When this oceurs, all dangerous vclt—i
ages are disconnscted from the trangmitter unit, the 805 contacts in the blas- . ..
control circuit are short circuited by rotator auxiliary switch contacts 542 or_"
187, the plate control contacts are gsimilerly short circuited and the remaining
units of the transmitter are agaln placed in operation. In the case of relay - -
805 for the main rectifier and high power audio stages, the opening of 1its con- .

tects for about five seconds, (or their opening twice in rapid succession). will S

serve to lock out plate voltage.

How assuming that the d-c filament voltage relay €16 1is clossd, biaézswitch T
928 is closed, and all slx docr interlock relays BOS are closed, the colls of -
biag MG starter 222 and bilas field contactor 227 will be energized in parallsl

and a bias machins 224 will start, Starter 222 has a normally closed avxiliary . .. .. -~
contact which places a soaking resistor iIn its own coll circuit for normal op- . ... - .

eration. Bias on light 946 is energlizsd from one phase of the 220 volt supply ..
on the load aide of bies starter 222, The contacts of blas field contactor ap~

ply fisld voltage to the three bias generatora In each bias MG set by short clr- -

eulting bias field resistor 228, Resistor 228 is used to provide more rapid B
dropping 'off of blas voltagss at shut down than would ke the case if full flsld
were left - on while the machines were coasting; at the same time, the abnormal
voltege stresses whieh would obtsain were the field circultl compleuely opened . at
shut dox are avoided.

As soon as the three blas voltages bulld up, three bias relay colls are
energized tnrough sultable reslstors causing ell $Thelir HOﬂmally cpen contacts to
elose. -mhese relays are as follows: .

%231 HP audio bias relay (Two eircuits.)
- #2353 Modulator bias relay (One circuit )
#2%4 PA bias relay (Two clrcuits.)

One c¢lrcuit of each of the three blas relays is in serles with that portion
of the main plate control circuit which provides for plate voltage lockout as
well as plate voltage removal., Ths other HP audio bilas relay 231 contact is in
series with the low power rectifier plate control cireuit to prevent the appli-
cetion of plate voltage to the low power audio amplifier shages before blas volt-
age is applied, Ths remaining PA biass relay 234 contact 13 in series with the .
coll of SiZA, the 17 KV rec¢tifier plate contector in the 50 KW exciber, to pre- -
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vent the applieation of RF excitation to the grids. of the PA tubes before bias
" voltage -is applied to them. An access door interlock and grounding switch .in-
" terlock ‘in .the PA grid load resistor unit and sn auxiliary switch contact 534 on
- the main 1solation thrustor ars also in series with the 50 KW plate control cir-
cult. .The former removes plate voltags in case the door.to 'the resistor unit iz
. opened ‘with RF voltage within, Auxiliary switch 534 removes -50.¥W exciter plate
. .voltage each time the isolation switch ia operated to place.a: tranamitter unit
. dn or out of service. When the 50/500 KA RF transfer switch 604 1s ¢closed in-the
-. .50 EW~to=the -antenna position the above four interlicck contacts are’. short cir-
: cuited by auxiliary switch 604-4 opsrated by main switch 604. .

" The coil of 50 KW interlocking relay 822 1s energized in para&lel with the
. 17 KV rectifier plate contactor S12A in the 50 KW equipment so that Plate.volt-
‘age can not be applied to the 500 KW equipment until the 17 KV rectifler volt-
~age is applied to the 50 KW equipment; similariy if 50 KW exciter .plate voltage
1a removed by operation of 812A, plate volbtege 1s also removed from the 500 KW
- ‘equipment. The other contact of relay 822 conmnects the harmonic.filter air - .
~blower 601 to the 115 volt s-c stabtlon lighting supply for 50 XW. operation to
the antenna., This contact is short circuited by an auxiliary switch on main
:breaker 415 for S00 KW operation. .

7 027 Low Power Rectlfler Plate Voltage A

. To eneréize the coll of low power rectifier. plate starting contactor 318,
f.the following econditlons mmst obtain: S S .

: : All interlock ¢circuits necessary for starting the bias MG*s must be closed.
Low power rectifier plate on switeh 927 must be. closed. The.contaets of ‘HPA -

biag relay 231 must be .clogsed and the timing contact of the:L.P.. rectifier fila-
-ment timing reley 304 must be closed as described above 1n-section 7.024.: JIh is
}assumed ‘thet the normally closed contacts of L.P. rectifier-a-e overcnrrent -
lays-316 and d-¢ overcurrent relay 310 are .closed. - When' these conditione &
'fulfilled ‘the coil ‘of L.P. rectifier plate starting contactor. will-ve. e Jok
and, its; aontacts will apply 3 phase a-c voltage to.the 'primaries;of plats:trsns—-
-fornwr 307 through starting resistors 317. - .An auxiliary. contact  ﬂ;re1a -

~euit. the starting resistors 317, An auxiliary normally’ closed ‘conta t-o
316 opens, placing a "soaking” resistor. in the common clircult to the eolls
'contactora 301, 316 and 318, L.P. rectifier. plate on- light 955 ia energ

ﬁﬂly._ When bresker . 414-A 1s closed the tranﬂfcrmsr primari
f_wye -and- the rectlfier output voltage is approxlmately'VwKV

'uoccurring.

. " The chenges from wye to delta may be made at; any time the 125 ve
Cocis connected to -the control. eircuit;, since 2ll: wye-delta: -control. povE
~ .the battery, The ccnsols indicabor -lights will not::indicate:ths’ sta
- bregkers,’ however,until ‘the. shop. machine 1is . atarted.': A1l the. o1l: eirey

" .breakers in the c¢ircuit. breaker ‘unit - are the latch=1in'. type, requrri
“eireuit power except:at the time ‘of:closing and -tripping. The: cheange; 1
. to high rectifier out put voltage 1a not. a part of the" automatlc sequenc
. -atarting up the transmitter the 7 Kv output voltage being pr vided on
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warming up or teating, This change should not be confused with the step-shbast = . ... -
reduction in rectifier Input voltage accomplished by breakers 415 and 417 with . T,
resistors 415 each time plate voltuge is epplied. el

Switch 918 1s used to selsct the high or low voltage connsction, and is al- |-
ways closed on elther onse position or the other. Suppose for example thet it is
closed on the low pogition, and that malin breaxer 415 is open 3¢ that its normal- . '
ly closed auxiliary switch, in serles with the common positive connection to the .. .
trip coils of breakers 414-A and 414-B and their closing relays 418-A and 418-B :
respectively, is closed. Since switech 918 is now belng closed on the "low" posi-. .
tion, high voltage bresker 414-B must previously have besn closed; it iz Im- :
poasible to get both breakers open at the same time except by manual oparation of.
the main contacts. (They are both shown open on the schematic disgram as they __-t
were before initial application of battery voltaze in testing the circuits fop v L
the firsti time.) First, the 414-B {(high voltage? trip coll will be energilzed . :
through the 414-B auxiliary switch contact which 18 closed when the breaker is . -
¢losed, For an Instant ‘both breakers are open. Then the 418-A (low voltage) - jﬁ.
closing relay coll will:be energized through the 414-A {low voltage) auxiliary - . ...
switch contact which'is‘closed when the brecksr is open, The closing relay con=-"-
tact 418-A e¢nerglzes the closing coil of low voltage bresker 414-A cauvsing the .
breaker to close -on ‘the low voltage circuit, The auxiliary switeh on 414-A in-
series with the coll of. its cloaing relay now opens, de-enérgizing 418-4 which:
in turn opens, de=-énergizing the closing coll of 4l4-& low voltage breaker.. Tha
breaker 414-A however, remsins latched c¢losed., Exactly the reverse process' T
takes place in changing from low voltage to high voltage. If aswitch 918 is. 0P
groted. . with main: breaker 415 closed, nothing happens until the -main. bresker.: is-
opened, =t which t ime -the - ‘change preset by the operatlion of switch 918 takes -
place. Conaole 1ight 948 13 cperated by an aux111ary Sﬂltch on low voltage3'j
breaker 414-A and indicates that that breaker 1s closed. A

7 029 Main Rectifier

The main rectifier plate protective control circunit, the automatic plate
reclosure.gystem, the unit isolation system and plate voltage lockout scheme
all center around the ‘sequence of opening and closing of ‘the main rectifier- re-
closing o1l circuit breaker 415. All interlocks in the bias control eircuit):
from the ground connection at fillament swiich 925 up to and ineluding bias'ff"'-
switch 926, are also In the plate series control cirenit. The operationiof .any -
of these interlocks will hold plate voltage off while the contacts are open..
That is, there willl be no plate reclosure end unit isolation, or ‘reclosure an
plate lockout ‘as 1s the case with most of the plate circuit interlocks yet. 't
‘be discussed.- Four more contacts in the plate series control circuit are-noct
aasocisted with the reclosure, isolation and lockout eircuits. Theae sre: th
normally copen 30 minute time delay contact of rectifler filament timing relay:. .
808 and ‘the 50 'KW interlocking relay 822 described above, the plate off button'- :
860 and the mnin thrustor anxiliary awitch con+act 534 - _'J-=

The purpose of the main ‘thrustor suxilisry switch.534 is to insure that -
the 1lsolation .awitches will never cperate under 1oad., . If. automatic switch 020
is in the "off™ position, the .opening of any of the contacts mentioned: in - the :
‘above. paragraph will hold off plate voltage as long ad -1t is open and when the@-
contact -closes, the.operator must re-apply plate.voltage by manually.: operating.f
plate "on" - switch 860, -If automatic switch 920 1s closed in the "on" position,- .
the opening of ‘any ‘of -the above “interlocks will automatically remove 'plate
voltage a9 many ‘bHlwes .as the Interlock opens. For example, if the plate "ofe"
button 960 18 pressed with switch 920 on automatic, plate. voltage will be rex:
moved while.the -operator holds his finger on button 960 but will be re-applied.
a3 soon as he removes his Tinger., This may be repeated-any number of times),:
inzofar . as the.control circuit is con ed, but, should not be often repea
for obvious reasons, . : .

"In the antenna house, 630 is a grille door 1nterlock, 812 1s an emergency o
shut down switch of the "stay-pus" type and 631 is a photo-cell relay {supplied
by the customer)} which operates when the antenna safeby gap flashea over due -
to lightning, thereby opening the plate control circuit.and momentarily remov-
ing plate voltage. -These three sets of contacts are:slso:in the plate 'series
control eircuit, A double pole, doubls throw 3witch 836 (sumnliad by ths-
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guctumer) has been placed on the control panel and 1s wired sc that the three
anbenna house interlockz may be short clrcuited in case of grounds or similar
troutle in the long circult to the antenna house. The high reglstance coil of
relay 837 (supplied by the customer) has been connectad betwesn the center con-
tacts of switch 838, The coll of this relay iz thus short circuited during
operation for either position of switch 8536, If, however, one or more of the
three antenra house interlocks 630, 612 or 631, 1s opened during operabion, the
coll of relay 837 13 energized in series with the coll of plate auxilisary con-
tactor 806 with 1ts shunting resistors 807-A and 807-B., The ratlio of coil re-
-sisgtances of these two relays must be such thet (1) the coll current of 837 will
not hold 806 closed and (2) most of the volbtage will appesr across coll 837
when the two are in series., %vhen the coll of relay 837 is energized, its con-
tacts close causing one of the annuncistor targets 458, on the main rectifier

- ¢at-walk panel, to opsrate., These annunclator targets are described 1in section
7.08, S

The remaining series contacts in the plate control circuit are divided
Anto six sections: One section for each of three PA's; one section for each of
two modulatora; and one seotion for all apparatus no unit of which can be ABO-
lated, or in circuits where 1solation 13 not desired. . .

The first five sections of series plate control circuit are esséatlailyu

, ﬂﬂa1ika since sach contains a time delay isolation contactor eircuit, 801-4, “four
[ »’d-¢ overcurrent relay contacts 512 or 187, a door interlock relay contaet 805,
..and a temperature interlock relay centact BO3. Any one of these contaqts,'ln

- opening, sufficiently de-energlzes the coll of plate auxiliary contactor 806, to
- eauge its contacts to open, removing plate voltage as wlll be explained below. .
However, sufficlent residuval current remains throuqh the .coil of 806 and paral-.
.. leled resistors 807-A and 807-B (tapped} to energize the. high resistance coll. of
- the telephone type reley 802 shunted across each group of -series contacts listed
.pbove. Relay 802 operates on a sustained control circult -opening of_fivﬂ sgc-
~onds -or fwo momentary openings within e minute. If one of the contacts-in. a
section . of .series plate control circuit (for example, temperature interlock.re-
_lay ‘803 ). :8taya open for approximately five seconds or more, . op if there Ars, two.
~openings of this cirecuit within a period of spproximately.one: minute, ‘the: faulty
PA "or modulator unit is iscolated after the second opening .of the main breaker: '
© 4156, ‘The 801-A contact, in series with eech section  is nOHmally cloged;’ defi-_f
" nite time closing; another 801-A cortact, normelly open, ‘definite tims’ closing
_.econtact, .is connscted acrossg each series circult "The coll ‘of. contactor 801 -A .

. '4as energized when a mnit isclates. The seriss connected, normally elosed ‘conx

?1]tact ig needed sincs the d-c overcurrent relay.conbacts. close yéry rapidly. when.
. .the overload hag been removed and it is necessary %o ho‘d the plate serles cirw :

) unlt is 1smlated to obtain this short but. necassary “time:
unit is rsturned to service, the 1ower contact {on the schemat

' switchas are opera*ing.-

o ngh speed tr*ppin the main. breaker 415 is. : )
rent relays B2l-B and d-¢ overcurrent relays 140, 107 and: 512 Dy: the closing of "
g set of normally oven contacts on each st overload.- Wher one.-or ‘more - oflthese -

- normally open contacts closes, the main bresker 415 trip ecoil. is energizé .
‘them directly. To permit manipulation:or adjustment: of. re ) 3
isolated unit without tripping off plate volbage from the’ remajnder “of - the
equipment, the ungrounded common connection.of the -four seta of: normally open
relay contacts In each unit is. connected to.the high spead trlpping clret .
through an auxillary conkact 542 or 187 operated mschanically by rotat1n' -

"latior thrustor 530 or 186, This auxiliary contact is ‘closed when the wnit is:

- in service and open when the unit is isolated. The hlgh speed trlppin 'cir_ s
cuit will be daescribed in detail below. : S el s

The section for unlts which can not be isolated or where isolation 13 not
degired will be described next. Tn_s section conslsts of the followina con-,;-
tacts in series: . . o
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1 #8053 H.P.A., temperature interlock relay
1 #805 H.P.A. and maln rectifiler door interlock relay
1 #831-2 Maln rectifier filament under-voltage auxiliary relay -
control pansl
2 #821-B High speed a~c overcurrent relays - control panel .
1 #4534 Emer%ency shut down switch - Main rectifier {(Momentary contact :
type .
2 #143 H.P.A. {UV-848) d-c overcurrent relays
1 #179 Emergency shut down switch -~ Modulator 2 (Momentary contact type}
1 #2179 Emergency shut down switch - Modulator 1 (Momentary contact type)
1 #539 Emergency shut down switch - PA.3 {Momentary contact type)
1 #539 Emergency shut down switch - PA-2 (Momentary contact btype)
1 #5639 Emergency shut down switeh - PA-L (Momentary contact %type)
1 #owv Emergency shut down switch - conaole (Momentary contact type) s
1 #419 Emer§ency shut down switch - basement grille {Momentary contact - =
type T
1 #274 Emergency shut down switch - dlstribution panel (Stay-put type]
1l #2234 PA bias relay
1 #233 Modulator bias relay
1 #231 H.P.A. bias prelay

Any one of these contacta, In opening, suffleiently de-energizes the coi] ofu
plate 2uxiliary contachtor 806 to cause its contacts to open, removing plate volt-'
age as will bs explained below, However, sufficient restdual current Temalns . '~
through the coll of 806 and paralleled resistors 807-a and 807-B (tapped), to -
energize the high resistance coil of another telephone type relay 802 shunbed -
acrogs the entire group of series contacts listed in the preceding paragraph L
automatic gwitch 920 is "on", plate voltage will be re-spplied as soen as the .
series circuit described above 1s closed. If one of the contacts in this: geries’
circult {(for example Semperabure interlock relay 803} stays open for spproximates
ly five seconds or more, or if there are two openings of this circuit within a .
period of approximately onse minute, plate voltage willl be locked off. ‘In:the..
case of the two momentary openinga within a minute, the breaker will have re-";,
closed between the firat and second openings of the plate control circuit Thej )
operation of the reclose and lockout cirouit is deacribed below. .. P

When the entire plate aeries econtrol ecircuit 1v closed, prasging “plste on
button 960 causes the plate breaker 415 to elose, and one of its auxiliary .’
switch contacts short circulbs the momentary conftact button 960, ssaling. it~ 1n
The plate control circult ensrgizes the coll of plate auxiliary relay ‘806.and-
1ts normally open .contact completes the circult to closlng control relay.425;: .-
causing -its high-current contacts to close, -Ths contacts of 423 -energize the: 415
closing coll; ag soon as the breaker Is latched closed, one of 1ts auxiliery .
switches . opens.the coll circult of ¢losing relay 423, the contacts of whieh. de
energlize the 415 closing coll. Another auxillary switch ‘on braaker 415 closes-
the coil ¢ircuit .of trip coll relay 820, The ncermelly open contacts of 820 close
one side -of-the. trip coll circuit of breaker 415, thus making the breaker ready
- for. an. overload. - 'As soon as sn overload cmuses one of the overcurrent relava: o)
close its normally open contacts, the 415 trip coll ia_energized in series with'
the low resistance coll of tripeseal in rslay 821-A, [The normally open contackt:
of 'this relay short circuits.all the normally open high speed overcurrent trip--ﬁ
ring contacts.go that chever one of them closed may fall back to its normal
position without arcing. When the breaker opens, the auxiliary switch on 415,
In serieg with the colI7of trip coil relay 820, opens and the contact of 820 :
braaks the heavy trip coil current.

A 1atch checking snitch is utilized on breeker 415 to 1nsure thab in cBage
of rapld reclosure, the operating mechenlsm has time to assume the "completely
open" position before a closing Impulse 1s applied. The contacts of the latch -
checking switch operated mechaniczlly from the latch arm of 415, are closed whsh
breaker 415 is completely open; they are connected in series with closing control;f:
relay 423 for. this breaker, . : :

Another auxiliary switch on breaker 415 is normally closed, and prevents.
switehing -the higbflow voltage circult breakers 414-A and 414-B "unless main ..o - T
breaker 415 is open, - Another normally -open 415 auxiliary switch operates plate SR
start light 950-& above the automatic switch 820 on the console. A normelly - .

e
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closed 415 auxiliary switch is In series with the trip coll of .rectifier run
breeker 417, and prevents that breaker from being opened under load, a service
for which it 1s not designed. & normally open auxiliary gswiteh is In series.
with the 115 volt a-c control circult to harmonic filter air blower 60L. -4 -
normelly closed auxiliary switch of breaker 415 is in series with -the lateh trip

- ¢0il on the Jasclation switch as & double check that thzs switching syatem will
not have to operate under load.

A normally closed contact of plate auxiliary relay 805 is connected ‘across
the hilgh speed tripping control circuit for breaker 415, .Thus;: 1nterrupt1ng ‘the
coll current to 806 trips the main breaker, The speed of this 'tripping‘is ade-
quate for all faults excepting d-~¢ or a-¢ overcurrent, and the: series trip cir-_
cult serves as a doubls check for overcurrent tripping.h-_p~

When breaker 415 closes, starting resistors 416 ars in series with the 2300

volt line to the plate transformers to absorb the gwitching tranaient.: A time j
delay contact on auxiliary plate relay 806 completes the closing econtrol relay
412 coll cireuit, which in turn energizes the closing coil of rectifier Tun: .
- breaker 417. This circult breaker short circunits the starting resistors- 416.-
~"An auxiliary switch on breaker 417 de-energizes the coil ‘of . closing relay 412, .
~;Which de-~energizes the closing coil of breaker 417 when the . breaker is-latched -
c¢losed., A 417 auxiliary. switch closes the 417 trip coil circuit so .thak 417 -
will:trip as soon as main breaker 415 1s opened. Another 417 auxiliary awiteh

1ights plate run light 950-B on the consocle above plate eontrol. .pugh, buttons-QGO.

3) i‘_ |

BITy cLOg8a3uXIY1dPy awitdli "on~breakeér 417" completes the circuit tq H-pgd

preas the main transmitter stop button 912. " This energiz 8" the.coils

down relay 811 and shut down time relay . 812 in :parallel. :One contact:

aeala ‘in, stop ‘button 912 the other contact 'is normally closed and when opeq,
e

opening ‘removes plate, bias and filament- voltages from ;
mitter (except rectifier filaments). The ' removal, of th _125

'rbm the battery supply.- The coil of. seal-in relay Q?
trip.coll, is also ensrglzed. - “Its contacts. momcntarily short
speed .trip c¢ircuit until the trip coil and seal-in. coil current
by ‘the. opening of the trip coll.contactorn,. ‘the coil :

gized by the opening of a normally “open. auxiliary .awit

normally cloasd auxiliary awitch on 415 closes the“

ffgo out sxcepting those for the cooling system transmitte_
©-ing .shop machine still running}, rectifler £1lamant ™
1ight. Timing relay 812 runs for about" ten" minutes

contacts are - opened in T shop machine starter 241.

;'move voltage from the rectifier filaments unless the-t me
;-set ‘to.keep -them on. -4ll remsining lights:.on:the: conspl'
battery on light 913 which’ remains .on unless batterg b &

D, It is posszible to shut down ths transmitter stsp by gE
sequence .awiteches operated in the reverse’ order to that described]fo
“up.the set.
proper ordar, volta ze is removed from all items follcwing
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plate.voltage lockout have besn previously deseribed but the circuits necessary

lﬂ-826, located at the top of the control panel, in a separate assembly for.: each :
. transmitter wnit., If relay 802, for the HPA and rectifier section eof the: ;

© with which it is in parallel it closes its normally cpen contact cirouit. an
! firat reclosurs relay 824, If the conireol clrcult opening is Bustained {ovarlﬁ

- in the HPA water, the time delay contact of relay 823 closes,’ energizing :th

. Plate. voltage 18 now locked off. until sutomatie switch 920, one. pole.-of wh
'1s-4in series with the coil of lockout relay 818, is moved to :its "off" positio

"'ﬁin the HPA and mein rectifier section of the .main plate series control cirei
‘operates momentarily. Both the main rectifier cireuit breakers 415. ‘and’ 417

"1ts .normal, ‘position,’ .The.coll of relay 802 1a momenbtarily energized; closin,
" . relgys 823 snd 824 -ms before, - However, thia time, relay 802 is, immedlately
T'Enargized by. the, return. of the. overcurrent .relay. contact ‘toiita normal. positio
~First: reclosure relay ‘824 hag sezled itself .closed and: whan relay 802 1s:-de
. energized its. normaily closed contact energizes isolation ‘(or’iockeut) read
‘lay 825, which geals’ itself in, . A normally closed contact of.
the coil .circuit of sustzined overload isolation (or lockout ) Telay. 823 and’
‘pormally ‘open. contact closes the. coil circuit ‘of #826, the reset:.tlme! (one
. minute) rélay,’ 'If no further opening .of . the HPA and main ‘rectifter sectic
. the plate control eircult .occurs within a minute after the first: “opening;
time delay normally closed contact '0f reset time rela{ f26 opens the. common
ceoilvelrenit. to first reclosure relay 824, dgolation (o
- 825 and - its own (826) coil. - All the telephone relays in 'the isclation. relay.

‘ond opening.-of the HPA aend rectifier section of the plate control ¢irenit”

'energized RETE normally open circuit will close, completing the .coil eircuit.of.
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cult sequence for starting up. In no case should the cooling system switch.be.®
operated to remove cooling water and air before the tubes have had ample:.time" ‘to

become cool after. filament voltage -is- removed. The full ten minutss is- reebm KA

mended. .

7 04 Starting mhe Transmitter - Automatic Operation

If the sequsnce switches 954, 925 924 925, 926, 927 and 920 are all placed jf
in the "on". position, and d-¢ f£ilament ‘rheostat 908 is turned to the minimum R
voltage position go that its ghaft interlock 908-A is clossd, the control circult-
1s ready for asutomatic startup. When the operator hears the filament_MG!s -gtart:
up, he ghould adjust the d-c filament voltage to the normal value of 33 volts,:
after which the remaining voltagss will be applled sutometically in proper se« .
quence. The operator will generally wish to use some combination of automatic. '-;
and sbvep by step atart up to glve an abundance of time for checking each status -

"Bs it is veached. Generally, the opsrator will not wish to stari the cooling

system until the main rectifier filaments have heated for some time. L

= 7 05 Automatic Reclosinu_and Plate Voltage Lockout

The condibions neceasary to produce antomatic reclosing, unit . 1solation ﬂnd'

ror accomplishing these function have not been explained.
. Automatic reclosing and plate voltage lockout will be described flrst.
s Each of the aix final sections of the main rectifier plate oontrol circuit
18 Intercomnected with 2 bank of teslephone type relays, 802, 823, 824, 825-and
aeries -control circuit, 1s energlzed due to .the opening of any .of- the conta
energizes .the coils of sustained overlosd isolation.(or lockout). relay 823 and
aeconds) such. a9 would be occasioned by an open access door or:over tempera ur
coil of main breaker lockout relay 818 directly. {Relay 818 seals. itself ¢l
end opens.its. normally closed contact in thenplate series control- circult.
aefter . which plata voltage may ba agsin applled if the fault has claared in Eh'
meantime. SR .

Consider n0w that plate voltage 1s on automatic and an overcurrent re a

open -and lmmediately. reclose as soon as.the overcurrent relay contact drops 1

elay 825 ope

r lockout) ready relay

asaembly {802 ‘823,. 824, 825 end 826) -are now..inthe same” status ay. they v
before the’ mcmenta*y opening of the plate.control eircuit.’

oceur within' one.minute ‘after the first, the-coil .of relay 802 will again be -

main breaker lockout relay 818" through 'a’ normally. open contact (now closed
relayI825._ Rel&y 818 seals itself in and. 1ts normally cloaed contact open
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plate series control circuit next to mémpal rectifier start switch 96€0; and holas
.off main rectifier plate voltage as long as 1ts coll is energlzed.- The: recti—.
- fier ‘may be mgain placed in service by throwing rsctifier autometic control
_awltch 920 to the "off" position; one pole of this.switch opens. the.coil'. circuit

Hof loekout relay 818, Rectlfier voltage may now be applled by operating the
Mon™ button of rectifier manual control switch 9680 or by throwing automatic .
. Switch 920 again to the "on" position. 'In general, the operator. should lear
-the. canse for the bresker'!s being locked out and 1f ‘necessary take:stéps’t :
remody ‘the ‘situation before re-applying plate voltage ‘after lockout has” occurred.
Failure to de s0 may result in destructlion of apparatus. It should be- noted ’
“that if plate 'voltage 1s immedistely rs-applied sfter lockout.by operation of
automatic ‘control switch 920, that the next opening of the HPA and rectifier
action.of “the plate control circuit will again lock ount the: main breasker unless
ezet time relay 826 has had time to open its eontacts and rsturn the telsphone
_ relays o their initial status.

:_'~;- The cause of a momentary openlng of e d-c overcurrent relay 1n one" or: more

of the.five .other sections of the plate control circult may 8lso result in.the
“operation of ‘a-c overcurrent relays 821-B in the main rectifier. powar supply..

eircuit, since relays 821-B are very high speed. in .operation. It is not. desir--'
able~in this case that plate vwoltage should be locked off-sincé the’ ‘trouble wiil
e tleared by the isolation of the faulty transmitter unit after-one reclosure,

.88, ‘will be deseribed below, To prevent plate voltags lockout’ when 13clation-is.
“desired, the coll of lockout preventing relay 819 13 conhected across-the. en=

fire’ saries of plate control circuit contmets sssoclated with the other Five .
rariamitter units. (The antenns house interlock contacts are- also included 1n .
ynisiolreuit, ‘elthough they cannot cause plate yoltage 'lockout,} . When' any one - ‘.

. these, contacts .opens, not only the isolation relay 802 'of: -the- faulty brange-c . -
mifter-unit “is operated but .also the ‘coll ‘of lockout preventing?relay 819 1s: en-f;f;ﬁ_.
.Brgized.- The -normally closed contacts ‘of this relay are in-series . with:the: )
common:.coil’ ‘circult of all the telephone type relays in, thssHPA,end?main recti—.__ o
" fier groud; ‘sc .that whenever .the -coil of 819 is enargized, ‘all thes relays’ ra-;ﬁf
~turn. 5o their normal poaitions. s : i :

irequired to close on & fault many times, were automatic switch 920 inthis
position, " 'Since’ ‘such operation is ‘likely ‘to result in ‘the- ’ |
rparatus; ‘awiteh 920 should. always be in the "off"

-this relay assembly ramoved.: ) .

'”7'06'fAutomatic Recloalng and Unit Isolation

: 'An_asaembly of. five telephone type relays, 802 825, 824 -825.and-82 15-
‘empioyed for that . -gection of the ‘serles plabe . control eircult associated with
‘gachof “the- three PA and two modulator transmitter units.  The- agsembly:a
internal wiring 'of each of: theas five relay: ‘groups ‘18, 1dentical i to that'de .
'acribed above for the HPA and rectifier-cireuity _Aasuming that attomatic. switch R
920 14 closed in the. "on"'positicn, the: function of . thssge. relay aggemblieg igi.:.. " "
£o permit one antomatic reclosing ‘after a; momentary ‘opening ‘of -the plate control L
‘eireuit” section for ‘the fanlty unit. and to provide .for isolation-of the: faulty

5un3t 1n case of two momantary openings ‘of ‘this circuit within A minute,_or one.
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sustained openingz of more than five seconds duration, “All of the telaphone type:_f
relays operate uynder the same condltions of contrel circuit opening as has pre- - -
viongly been described for the HPA and rectifier eircuit., In this case, in-s,- '
stead of lockout relay 818 being energlzed at the end of the reclesure or 'timing
sequence, the colls of isolation contzetor 801-B and time delay lsolation. eon-.--
Gactor 80L-A ere energized in parallel., The function of these relays. is to . con-
nect and disconnect apnropriate circulita in the proper sequence to manually. dna_
antomatically produce unit iscolation or to manually return a unilt to serviee . -

\__ifzgg,;agigtign- S e e e

/ Assume now that the eoils of ralays 801-A and 801-E are enorgized eithar by

/ the operation of sustained overload isolation relay.823 or directly by the aec-

’ ond closing of lsolation relay 802, The normally closed time delay closing
contact of 801-A opens the section of plate control cireunit for the faulty unib :
immediately and is ready for time delay cloaing when the transmitter unit is re—_

. turned to service. The normally open tlme delay closing contact ‘of 801-A shord. . -

H cireuits the series section of plate control circuit to permit breaker’ recloaing '_

' after a short interval of time; this contact also short circults the coll of: s
isolation relay 802, and the timing 13 necessary .to assure that relay SOI—B has
had time to seal in 1ts coll and to further assure that one of the lateh trip.-
auxlliary switch 534 contacts has had time to open the plate control. cirouit-'_
{next to coll 806) during the rotatlion time of the main lsolation swiltehes: to '

ok prevent .their closing or opening under load. When a unit is returned .to. serv”

i ‘ice, this 801-A short circuiting contact opens instantaneously. The normally,

i closed circuit of relay 801-B lights a tranamitter unit on 1light 951 when he”

|

% .isolated. -The colls .of She customer's unilt lighting relays are. paralle;ed wi h
% the coils of relays B80i-A and 801-B and are connected to automatically prodie
{ - internal illumination in an isolated unit when desired., A normelly open:eo
H tact of 801-B seals 1n the paralleled coills of relay 801-A and BOl—B.-ﬁA

normally open 801-8 contact energlizes the colls of H pad relay 103,
B of which insert a reslstance H pad in the audio input zo re to’ drop tha
”} level in case. either & PA or a modulator unit is taken out of. service.~

i normally ‘closed. auxiliary switeh ‘for main ‘breaker 415, is closed, 1ndicat1ng
i _ ‘that plate” "Voltage has been. removed, and providing that the. rotator: auxiliary
. switch 542 or. 187 for. the uhit to be 1solated is in its normally closed
tion,. - (The normal position for all switeh contacts eonmnécted with) ‘the 189
_tion switching system 1s that poeition which the contacts have when a11 tr

_ mitter units are 1n service.)_-

The oparation of tho isolation awitohes and asaooiatsd auxillary switchas
located in.an ‘assembly on the basement ¢eiling will now be described...-A bank.
".ofdouble. break power ciréuilt isclation brushes is located beneath eéach of-'the
‘three: PA and two modulator trangmitter units. These power circuit 1solation
* brishes. connect bias- voltage, plate.voltaze, RF input, RF- outpub,’ audio inpu
and -audio” output to appropriate . eireults in the PA and modulator units- when
" these. wnits .are in. servieceé. . When.a given unit is isolated or ‘taken.out.of.’ .
service, ‘the power. sircult. ieolation brusheg for that unit are rotated “by-.means

Cof ‘a‘thrustor to 'close. on another. set of contacts. When thess power. contactyg il
for a:given-transmitter unit are in the Misolated" position the. fallowing’
ditions’ ‘obtain: " Plate and bias voltage lines to a transmitter unit- are. dls:

. connected and grounded; the RF input lines to & PA .are .disconnected 'and:’
groundad - The RF. output lineg from.a PA are disconnected and  the cirsuit
formerly . occupied by.a "PA output coupling soil is shorted, the .audio" input
lines {o'a modulator (ineluding modulator blas) are disconnected ‘and grounded,
the .audld output lines .from a modulator are discomnected, and - ths, circuit”-
formerly occupied by a modulation transformer secondary is shorbed

When the 1atch trip solenoid 529 . is energlized, all the power circuit_
-switches for-all: transmitter units come op@n at once -due -to.the brush pres
of all the contacts and to a spring on .the main shaft provided for the - pur
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pose. -'The action is not viclent due to the damplng action of ‘o1l flow'through
an orifice in maln closing thrustor &28. This thrustor 528 is. mechanically ‘aon-
nected to. the main shaft which runs the entire length of the switch frame, and
“on which ®ll rotatable power circuit isclation brushes are mounted in such a-
. manner -‘that they camnot slide on the shaft, but may be turned on the. shaft’ by
- the rotator thrustor for & given wnit.’ When a unit ls to be isclated one.of -the
.." rotetor motors, 530 or 186, for a PA or modulator, iz energized shortly after.
_'ths Jatch has been tripped, causing the entire bank of power. ‘circuit- isolation
ritches for that unlt to rotate to the "isolated" position against:a small ;
ring pressure, Since the rotation 1s produced by a thrustoer, the motion: 13'
+ violent, hence there iz little mechanical strain on the high voltags: insula-
S. Shqrtly hefore the power brushes are completely rotated to thelr new:
altion, an auxiliary switch completea the c¢ircuitl to - the motor. ‘in mein: closing
hrustor.'528. ‘Thrustor 528 pulls all the power switches for. ‘all™ trenamitter '
:nits closed against spring and brush pressure, :Before the.contaéts’ of ‘the -
tated -power awitch bank for the isclated unit touch, rotation ta ‘thé “isolated"
_poaitian is complste. When all powver switches ars. fully closed, the latch.trip
. plunger 522 falls back Into the latched-in position, all rotatOPSFare de-sner-“
.gized and puwer circuit voltages are again applied, e o : R

A A tranamitter unit, onece isclated, c¢an be brought . back into service only
-+ by ‘manually operating a unit "on" switch 922, Latch 529 is tripped as berore,
i the ‘power cireuit brushes for all transmitter units are opened,; and the 'powen . |
eontacts of any unit, whose rotator motor is not energlzed but which ‘have :been: -
srevionsly in'the Migolated” positicn, now rotate to the "operate! position-by: -
pring tension damped by the flow of oll through an orifice 4An the: rotator:for; -
révioualy isolated unit, The rotation of power brushes .toward:the" "operate”
,pos_ ion .starts as scon as the brush pressure ia surficiently relievad to: permit
IRE ot switches to turn ‘and ‘is complete before the power.circult brushes:are: cloaed
I f4r;‘enough to touch the atuds In the "operate". positioni. . The.elosingrof all -
circuit brushes 15, as befora, produced by msin thrustor 528

fsﬁ tchea connected with the 1solation switching scheme. - An auxiliary wit h
'bank 534 ‘s’ operated mechenically by lateh trip solenoid 5294

plunger :drops

4
' own) gnd auxiliary switehes 534 are 1n.their normal positions;-____
erip plinger 529 ‘1s up (either due. to 'the "solenold being' snergized or
-thelplunger. being held up by &n adjacent cam which. permits: it to drop-a
1) when all power brushes ‘Are - GOmpletely cloged):. the! auxiliary switc'

lf‘eacﬁ'PA and ‘modulator rotater thrustor. The normal pdsitif
X their _position when the transmitter unit 15 1n aervice'

[,terminsd by the -damped’ motion of their bespactive thrustora i
- 542 {or 187) antact s utilized to short circuit the door_ nt

.plate control . circuits. Another normally 0pen 542 (or 187) cont t
ceults: the’ normally open, mnmentary -econtact “of :transnitbtern” unit::
922, - . The ‘purpose of 'this 18 t0 re-snergize’ isolation ‘eontactor
~ in:cese the:shop’ motcr-generator is :ghiaf’ down with a unit iyolate
j_transmitter (including ‘shop motor -generator) is.then -started up:
uniy which is. iaolated ‘hag 1ts isolatlon .gwitch: contacts latche

macthine voltage” o thﬁ ‘control cireuit.; ‘Relay: coila 801-& and 801-3 AY
in as .long as the corresponding btranamitter unit is“isoclated.': Howe &
- transmitter: 1s shut completely down and re-started, relay. coils 801~
_ would not be energlized except -for the. ‘normally ‘open .contact’ on’: the 3 oo
. auxiliary switches 542 (or 187). Labch trilp solenold:529°is-enérgize
BOI-B contact through a normall’ eloged 542 (or 187) contact._'Thi
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closed contact opsns ss soon as robtation toward the "isolated® position starts,
and de-encrgizes latch trip sclenoid 528, The 529 plunger remaing tripped up
after its solencid is de-energized since it is held in the "up" pogition by the
cam until all power brushes are completely closed. A parslleled palr of 542
{or 187) auxiliary switch contacts for each transmitter unit is in series with
the main thrustor motor 528, Ons contact of the pailr is normally open and the
other normally closed, There iz an interval during the rotation of the main
power brushes when neither circult of the palr 43 plosed, Thus the main clog- .
ing thrustor motor 528 can be atarted wp when rotation toward the "isolated" .
position or toward the "operate” position is almost completed, but the closing
thrustor motor cannot be energized at intermediate points due to the interval Lt
when neither contact of the palr 1s closed.

Main thrustor shaft limit switch 537 is operated by the same cam which
holds up the latch trip plunger 529 while the power circuit brushes are open.
Switeh 537 1s the Ystay put® tumbler typs. The contacts are open in nermal
operation and are mechanically closed to start the main closing thrustor 528
when the cam has rotated to a position corrssponding to main power brushes com-
pletely open, When the cam rotates to this position, the awitch 537 operating
handle ia pushed up (closed), permitbting gperation of mailn closing thrustor
motor 528 until lateh trip 529 drops into the latched-in position corresponding
to main power brushea completely cloesed. The dropping of the latch pushes tha
handle of 1imit switeh 537 dowm (open], stopping main closing thrustor 528

Rotator thrugtor shaft limit switch 545 1s operated direchly by'the motion_.
of main closing thrustor 588. Wihen the plunger of 528 moves down to open the:- .
mein brushes by spr1n$ pressure, the motion is used to turn "stay- put’ bumbler-.z'{
switch 545 to the "on" position, This permits energization of .the rotator : . -~
thrustor moters, When main thrustor 528 is energized to close the power_cipé“*,;
cult brushes, ita plunger shaft 1s pughed up and the motion is used 'to turn-off
switch 545, stopping rotator thrustor motors just before the powa urushesﬁ_;_t
reach the closed position. . .. e T

When a transmitter unit is to be 1szolated menuwally, ths corresponding unit ;-
Yof f" switch 921 1s depressed. 921 1s s normally open; -momentary contact ‘tum-
bler switeh with its contacts in series with the coils of isolation. conbactors:
801-A and 801-~B. When the.coils of these relays ere.snergized,. the:isolation’
gsequence takes place a3 previously described. The handle of unit "opeh. switeh”
921 must be held down an appreciable lengbh of time to. insure that relay -801-B:
has had time to seal itselr cloased. . e s

’ When 8 unit 1a to be placed in operation after.isolation the correspond
ing unit. "on" switch 922 1s -depresaed, 922 'is the.same ‘type cf switch as 921 ..
except that both its normally opsn snd normally closed contacts. are used._ Slnca
. the switeh is the ‘tumbler -type, the operator is aasured thau ‘one ecircult. wild

‘be made ‘and the other broken simltaneously. The normally. elosed. contact -de=- ..
energizes the coils of isoletion contactors 801-A snd 8C1-B, while the normelly’’
- open contact- energizes the latch trip sclenoid 529 d¢rectly, ‘ag 'soont as.the .'-...
. main breaker: 415 normally closed auxiliary switch eloses.  The - unit. is then - -
placed in service na deseribed above. Switch 922 must be deprsssed -an appreci--
sble time to assure that the sealing contact .of relay 801-B has had time:rto. 7.
. open,.and that the latech trip sclenoid 529 has been energlzed long enough.a_ter
breeker. 415 opens to insure that its pluneer is 1ifted ‘and rests on the cam.

It will ba aaan from an analysis of ths above that if the transmitter_i
on the air, a unit: may ‘be isolated or placed -in service by operating the corrve<
‘sponding wnit Moftt switch 921 or unit "on" switch 922 without memal ramoval
of plate or other voltages._ . . o .

ﬁny cf tha PA ‘or modulator telephone relay assemblies may be removed frcm
1ts position on the control panel, during operation, if desired, without: inter-" -
fering with the correct operation of the control circuit. The unit whose. relays
.are removed will not isclate sutomatleslly but can be isolated and plaeced in .
service manually by the operztion .of awitches 921 and 922. When oné of these -
relay aasemblies 1s removed, antomatic switeh 920 should be placed in the "qfr"
. position, so that main breaker 415, will not be required to close many. times on’
& fault., . . ; I
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The operator may safely enter an isolated unit. He should, of course, op=-
swate the safety grounding switch provided for the purpose, whether he enters
she front or rsar door of the unlit. The operator should use care to avold high
yurrent flashss due to short circulting of the filament bus or other circuits.

7.07 D=0 Undervoltage Protection for Reclosing Breaker

If battery voltage 1Is removed from the transmitter control circuit with the
main breaker 415 closed, it could not be opened automatically to clear a fault
if 1t were not for the conbrol trensfer relay B35, the contacts of which trans-
fer the 0.0.B. tripping cirecuit from the 125 veolt battery to the 125 volt anop
machine when batitery voltage faila, Only the cireuits to trip coil relay 820
and the trip coll of breaker 415 are transferred to the shop machine. This al-
lows the breskter to be tripped once from the shop machine supply bubt it cannot
be reclosed until the battery circuit 1s restored,

_ 7.08 Overcurrent Target Clircults

Each of the four DC overcurrent relays 512 in each power amplifier, each
of the four DO overcurrent relays 157 in each modulator, and each of the two
DC overcurrent relays 143 in the HPA unit is provided with an auxiliary set of
n.o. contacts. These contacts are wtilized to energize drop signals 438, One
manually reset drop signal is thus provided for each waber cooled tube, These
drop signals and their associated annunciator buzzers are located on the cat-
walk pansl in front of the main rectifier. Omne enunciator assembly with four
drop signals is providsed for each PA and modulator unlt, Two of the drop signals
are used for the BPA tubes in one four-drop assembly; the third drop signal in-
dicates an opening of the plate series control cireunit in the antenna house as
described in section 7,029; the fourth drop signal iz unused,

The 12 volt power supply for these annunclators is obtained from trans-
formers 439 conunscted 220/12 volis,

" The unge of these drop signals permits the operator to determine at a glance
.the locavlion of 2 faully water-cooled Yube.

7 .Q2 Convenience Cilrcuits for Other Trensmitters, ete,

..+ -{Jonvenience circuits for varlous control and monitoring devices may ve con-
:acted as shown on exterral connections dlagram WW-7350122, Wost of thsse cir-
?1its are connected to verious items in the operator's console, the internal

‘nnections end relative positions of which sre shown on the console connection
-'agr&m ﬂW-7550120. . : o

Connections for volume Indicator and monltoring jacks 936 may be made to
..80le terminals 57 to 64, 80 to 85, 96 o 103 and 116 to 125.- The clrcuits
ﬁjars norma1led through thege jacka, '

. Telephcne and tslegraph circuits may be wired to jacks 958 by utilization
‘of "econgole ‘termingls 86 to G5. Drop signals 959 are normalled aeross the con—
- tacts_of jacks 258. . :

- UUUWSAT controls 932 and 833 with their indicator lights 916 and 919 may ve
connected to console terminala 110 to 113, 135 to 138 and 162 and 163,

WBXAL controls 928 and 928 with thelr indicator lights 914 and 615 may be
“-connected to congole terwinals 108 to 109, and 157 to 160, :

c The Oakley 1linée oil c¢ircuit breaker control switeh $56 with its inﬂicanor
light 938 may be utilized by making appropriase external connections to console
Yerminals 139 to 143,

2imiler external connections to congcle berminals 151 to 158 will permit
utilizatlion of the Elmwood line 01l circuit breaker combtxol switch 9565 and its
Indicator light 937. .

54 -
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Ones set of normally open contacts on carrler relay 980 is connected to con=
sole terminals 148 and 149 to permit remote operation of & carrier "on" indicator
lamp if desired.

The olement of a string oscillograph or oscilloscops may bs connected be-
tween console terminals 151 and 185 1f the link is removed. The use of an oscil-
loscope will generally require readjustment of the antemma ammeter and overmodu-
lation indicator circults.

A convenient connection for a "plate on" light 1n the basement may be made
to terminalas 392 and 393 on the oil circuit bresker unit. These terminasls are
internelly connected to a normally open auxiliary switch on the rectifier re-
closing oil circuit brsaker 415, A similar light on the main floor may be con-
nected Detween control panel terminals 249 and 189 {(ground)}. These terminals are
internally connscted to the coill of trip coil relay B20 which iz energized when
main bresker 415 18 closed,

The customer has provided a system of relsys and overhead lights for Inter-
nal transmitter wnit illumination, These lights may be turned on or off manual-
1y by means of the customer's switches located on the side of the main rectifier .
e¢ompartment, or they may We turned on in a given unlt when that unit 1s iscleted. .

The rectifier lights are turned on when the rectifier slrcult breaker is locked -

out. The colls of the relays which turn on the lights in an isolated unit are o
energized in parallel with the coils of isolatlon relays 80l-A end 801-B. The.. . . - -
rectifier unit lighting relay is energized in parallel with main bremker lockout ... .. -
contactor 818, The control pansl terminals for these unit lighting relays are. =~ . .~
as follows: CeoLT

PA-1 - 45 and 46
PA-2 - 47 and 48
PA-3 - 49 and 50
Mod. 1 - §1 and 52
Mod. 2 - 53 and 54
HPA and Rectifier - 55 and 405

55w
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8.00 ADJUSTMENTS FOR OPERATION .

8.01 Water Cooling System

Normelly the distilled water cooling system will need no adjustment from day
to day, However, the water level in the stand pipe should be meinteined at the
proper level as described in Chapter 6,00.

In order to conserve spray pond water it may be desirable To cut down the
flow through the spray nozzles. This may be done iIn two places, sither at the
pump or at the spray pond. Clogsing the outlet valve at the pump will control the
flow through all apray nozzles uniformly, GOCloaing the valve for either group of
spray nozzles will control the flow through that group separately. This latter
method 1s adventageous when water is lost by belng blown over the sides of the
pond.

In cold weather tha sprays should be closed off entirely and the cap removed
from the tee which iIa in the maln feedsr to each set of sprays. This will allow
the apray pond water to be dlacharged directly back into the spray pond.

8.02 Alr Cooling Syatem

¥hile the speed of the alr blower, and hence the volume of aly delivered,
can be controlled by means of the bhlower motor field rheostat 254, sufficient
air 1s delivered by the blower when operating at ita slowest aspsed, i.e., with
the Tield rheostet cut out, For normal operation no adjustments are required.

8.03 Fllameni Voltage ~- Main Rectlifier

The transformation ratlo of rectlfier filament transformers 402 1s such that' . .-
the rated value of & volts will be spplied to the filaments of the RCA-870 rectls -
fier tubes 401 when the primary voltage iz 200 volta. Therefore filament volt-~ . .
meter 410 should bs sdjusted to read 200 volts by means of filament rheosatat 409 . -
onp the rectifier ecat-walk panel. L

The adjustment on the timing interlock for the rectifier filament contactor . “:4
804 should remain at the maximum time sefting for low voltags fllament starting. - = ..

The timing adjustment on the main rectifier filament time delay:relay .808 .
should remain at 30 minutes to provide the proper time between the application .
of filament end plate voltages on the RCA-870 tubes.,

The voltage ad Jjustment on the main rectifier filament undervoltsge relay 809
should remain so that the full voltage contacts ¢lose at 200 volts and the under-~ -
veltage contacts clase at 180 volta 5% low) as indicated by filament voltmeter
410. The meter 410 shonld be checked at frequent Intervals during operation to~
aee that the voltage on the filament transformer primariesg never exceeds 210
voits (5% high) asince either under- or over-voltage will shorten the operating
life of the RCAB70 tubes., The time setting on the main rectifier filament
undervoltage time relay 831l-A should remain at a value not in excess of 8 sec-
onda. If the time delay is increassd, thers 1a a possibility of harming the -
RCA-870 rectifier tubas if plate voltage is on and filament voltage completely
removed.

8,04 Rectifier Air Heater

The RCA-870 rectifier tubes are deaigned to operate in a controlled ambient
temperature between the limits 95° F and 104° F, This temperature is indicated
by thermometsr 435 on the rectifier cat-walk panel., Thermostat 436 should re-
mein ad justed to hold the temperaturs within these limits, For winter operation
it ie advisable to be sure that damper 437 ia turned ac as to utilize sir from
the rectifier unit while for aummer operation the rectifier alr blower intake
should be connected to the maln alr duet to cbtaln cooling air from out-of -doors.
If the coolest air obtainable Aduring daytime operation in the summer 1s slightly
warmey than the limits gpecified above for comparatively short intervals, no
damage to the RCA-870 rectifier tubes is anticipatsd.
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8,05 Filament Voltage - Low Power Rectifiler

The filament transformer in thils uwnit 1s designed to give rated filament
voltage for the UV-872 tubes 306 when the primary voltage is 220 volts. For thls
reascn the primary voltage a3 shown on meter 303 should he kept at 220 volts by
means of rheostat 301,

8.06 D-C Filament Voltage

The d-c¢ fllament voltags 1s controlled by means of rheocatat 908. However,
although the bus voltage may be 33 volts, emch of the fllament generators may
not be carrying the proper load current. Thereforse, a separate voltage control
iz provided on each machine. This 1s the load adjusting rheostet 212, Thease
rhecstats should be adjusted until the currents dellvered by the three machines
ag Indicated by ammetera 215 are approximately equal. Additional rhecstats 212-A
are provided behind the control panel mounted on each machine. Theas rheostata
should be set so that the maximum voltage the machinse will deliver when rheo-
stat 908 13 in the minlmum resistance position is approximately 35 volts. Thia
will prevent demage to the tubes in case the filament rheostat 908 is accidental-
1y turned to the meximum voltage position,

8.07 Blas Voltages

The bias voltages are controlled separately by three rheostats, as follows:

Rheostat €09 for modulator bilas
Rhecstat 910 for eaudio amplifier biss
Rheostet 911 for power amplifier bias

These controls should be adjusted so that the voltagea as indicated by the
bias voltmeter 903 are approximately as indicated in the list of typical meter
readings, Section 9.01. ’

8,08 Plate Voltage - Main Rectifler

The main rectifier output voltage of approximately WO00 volts for warming
up or testing may be obtalned by operating the high-low rectifier voltage awitch
918 on the console. This switch controls the atatus of deilta-wye 011 circenld
breskers 414-A and 414-B as explained in Section 7.028, When swltch 918 is im
the high voltage position, the primaries of the plate transformers 404 are con-
nected in delta and the rectifler output voltage 1s apyroximately 12,000, .

Plus and minus 5% and 103 primary taps are provided on plate transformers
404, but thess should not normally be changed. Extreme carse should be used to
- see that the tap awitches on all three plate tranaformers are on the aame tap
- before voltage i1s applied, These tap swiltches should not be operated under
lcad. :

B.08 Flate Voltage - Low Power Rectifler

Normally, this voltage needs no adjustment. HKowever, if an adjustment is
degired, this can be obtained by means of primary taps on the rectifier trans-
former 307. These taps give plus and minns five and ten per cent varlations
sbout the normal operating voltage.

8.10 Power Amplifier Tuning snd lLoading

The following describes the procedure for adjusting the radio frequency
cireuits and supply veoltages for the 500 KW amplifier,

Excitation and Blas

The 50 KW exciter drives the 500 KW amplifier when the output selector
awlteh 1s cennected to the 500 KW input losd. The load on the excitsr in this
position consista of the qummy load with tuning capacitors and the grid cir-
cults of the three amplifiers. The grid circults ars tuned to parallel res-
ocnance by adjustment of the taps on the grid inductance coilas 503. These were

584




Section 8,10

ad justed to be resonant at 700 KC and ahould not reguire further adjustment un-
less the frequency is changed. The load presented to the 50 KW amplifier is
approximately the same with either the 500 KW iInput circuit connected or with
the concentric transmission line and antenna circuit.

The loading of the antenna circult is firat adjusted to properly losd the
50 KW exciter by adjusting the coupling coll 522, The adjustment of the antenna
circuit will be described later, With the 50 KW transmitter adjusted to the
antenna cireuit loed, it is desireble that the load presented by the 500 KW
amplifier grid circuit be practically the same so that no retuning or readjust-
ment of loading in the exciter will be required. o

The bias voltage of the three amplifiers is normally set at approximately
700 volts total negative potential (self bias plus 650 volts generator bias) for
obtaining good efficiency in these class C amplifiers. With this bias and with
the correct excitatlion voltage in the amplifiers, the resulting d-ec grid currsnt
should be approximately 1 ampere per tube or 4 amperes total per amplifier
{metsr 505) with the normal plats voltage and plate loading of the amplifisrs.
During normal operation the grid current should be 30 adjuated that 1ts value
will be close to the maximum allowed, in order to assure best efficleney and
lesst audio harmonic dlstortion. It ls permissible, if required, to have a
maximim d-¢ grid current of 1.25 amperes per tube.

The total load on the S0 KW exclter is the sum of the S00 KW PA grid driv-
ing power and ths dissipation in the grid loading resistor. The latter was zd-
justed during inetallation so that the total load on the exelter would be ap-

proximately 50 KW, If a total lomed of 50 KW is desired with a higher voltage on _}i-:{

the 50 KW power amplifier tubeg, Tewer platea in parallel In the grid load re-
aistor may be used, leaving the same number of serles sections.

Capacitors, furnished by the customer, are connected in series with the
transmission line between the exclter coupling coil and the grid load resistor
to partially tune out the iInductive reactance of the coupling coll circult at
the frequency of operation so that the correct value of load impedance is ob~
teined,

-

The excitation to the 500 XW amplifier may be adjusted over a amall range S

by changes In the blas of the power smplifier tubes or by changling the plabe
voltaege or excitatlon in the 50 KW exciters

Neutralizatlion

Bach of the three amplifiers is neuntralized by fixed mica capascitors 518
comected hetween the grids of the amplifler tubes and the opposite plate tank
high voltage connectiona, The plate d-c potentisl 1s removed from the neutral- -
izing capacitors by the plate blocking capacitors 515, Approxlmetely 155 mmfd.
of capacity 1a required in each neutrallzing capacltor as found by tests during
the installation of the transmitter, No further adjustment in neutrallization
should be required unless the fraquency is changed considerably.

In order to check the neutralization at any time, the following method is
recommended. A 100 ma thermogalvenometer 1z connected in series with the plate
tank cirenit of an amplifier. The plate voltage must not be applled while this .
meter is in the cireuit with the execitation appllied to the three smplifiers. . . .:-
The ountput coupling coil should be discomnected when this test 1a being mada..
The sxcitation 1s appllied =2t a low lavel to only the amplifiler under test and -

the voltage 1a incresased until a smzll rsading is obtalned on the thermogalvan-  f '

ometer,

The plate tank circuilt ia thsn tuned for meximum deflection of the same
meter, Small calibrated varliable capacitors may be substituted for the fixed
neutralizing capacitors to measure the capacity regquired to reduce the reading
of the plate tank thermogalvanometer to 2 minimu, With four amperes total dee
zrid current (meter 505) and the plate tank circuit in tune, the reading of the
thermogalvanometer should be approximately 100 ma or less, Minor adjustments
in the neutralizetion may be made by varilation of the spacing of the neutraliz.
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ing leads where they are parallel to each other for a few fset. The spacing must
not bs reduced to & polnt where thers will be flasshovers. ‘

Tuning and Loading

The plate tank circuits conslist of alr dielectric fixed capacltors 517 and
variable tank inductences 52l. These were so deslgned and adjusted that the cor-
rect tuning point for minimum plate current would be within the tuning range.

The plate bank inductance is varied by adjusting the position of the half turn,
Thia adjustment may be made while the transmitter 1s operating by the froat of
panel control. ZEach amplifier may ve tuned indepsndently for minimm plate cur-
rent. When all three amplifiera are correctly adjusted, the plate currents and
grid currents should he approximately the same in a2ll amplifiers, The wvalue of
the plate current in any amplifier when tuned to minimum plate current 1s deter-
mined by the degree of loading 1n the power amplifier and alsc by the plate
voltage, The d-c plate voltage should not sxceed 12,000 volts and the plate
current ghould not be more than 5 amperses in any tube. The plete voltage may be
adjusted at 5% intervals by the tap changing switches 1n the main rectifier plats
transformers 404, but may be further reduced by variation of the power amplifier
seriss plate resistor 442, if deslred, The losses in resistor bank 442 are not
modulated, ’

The loading ia adjusted by varilation of the position of the coupling coil
522 with respsct to the tank coil 521 and 1is adjusted by the front of panel con-
- trol, When the amplifier 1s correctly loaded for the plate current of 5 amperes
) _maxlmam, the plate tank current should be approximately 95 amperes (meter 520)
~. "and the antenna current approximately 72 amperes (meters 901 and 806).

8,11 Harmonic Filter

The harmonic filter consists of a capacltor bank 603 across the oubtput cir-

. ouit and an inductance 602 in series with the transmission line. The harmontic
- ~fllter and the amplifisr coupling coils were designed to function as a T -section
. "low -pass filter and to be in rescnance at the frequency of operation, in which

-.c2a¢ the inductive reactanee of the three PA coupling coils 522 in series, the
Jcapacity reactance of the shunt capacitor, and the inductive '‘reactance of the
. 'series line coil would each equal approximately the surge impedesnce of the trans-
pfmiasion “1ine, which is 100 chms. The termination resistance-is alsc 100 chms.

The 3ecand harmonic trip circult consists of inductance 628 and capacltors
- BR0 - operating in serles resonance at 1400 KC. The capacitors are fixed butthe
© . inductance is varlable by means of a short-cirecuited turn or "flipper" or by
~.changing taps on the c¢oil. Since the circult is not loaded, the resonance point
. . -1s very sharp. The flipper should remain locked in positlon at all times. unless
*;_the operating staff 1s prepared to take 1400 KC fisld strength maasurementa at
f.a remots p01nt to check the adJustment. ‘The use of this circuit is optio '1.

8 12 .Line Termination

. Ths capacity of the antemma-ground shunt capacltor 611 can be adjuated by

- ralsing or lowering the top section of the outside tubes, thus changing the.: -

. length of these tubes. Major capacity changes can be mads by romoving or' re- -

placing inside tubes in the assembly. This capacitor has been adjusted during
.installation 30 that no further adjustment should be required._'- )

“The number of turnas in antenna tuning 1nductance 507 was adjusted during
installation so that the inductlive reamctance of the coil would tune out the
combined capecity reactance of the antenna ené antenna-ground shunt capacitor.
A permanent connection was made and no farther adgustment should be required.

The antenna impadance measured between the antanna terminal and ground 1s
approximately 196 ohms -J175 chms. Ths -variabls antenna ‘shunt capacitor. con-
nected bstween antenna and ground is adjusted to change the sntenna resistance
to approximetely 100 ohms with the capacitor connected. ' The resultling negative

- reactance is tuned oht by the serles Inductance so as -to make the termination
impedance for the transmission line a resistance of 100 chms. This value is
correct for the transmission line ss installed., With the antenna termination
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adjusted for 100 chms at the peint where the antenna ammeter is connected, ths
power delivered to the antenns is simply I2R or (200){I)Z,

8,13 Auydio Equalizer and Eigh Fass Filter

The amount of attenuation in the egualizer can be adjusted by means of
resistors 704 and 707, However, these resistors have been adjustsed to the propser
value and should not be changed,

Fo ad justments are provided on the high pass filter,

8.14 Antenna Resctiflexr and Assocldted Circults

The general adjustment of these circuits 1s described in the analysis of
thelr operetion, section 5.14.

The filament voltage on the antenna rectifier tube 820 should be maintained
at approximately 10 volts as indicsted Yy voltmeter 621, This adjustment is
made with primary rheostat 623,

Linearity resistor 625 has a total resistance of 10,000 ohms with taps at
7500 and 5000 ohms. Greater current outputs for oscillograph operatlion may be
obtained with the lower resistances and the linearity 1s Improved as the resist-
ance ia inocressed.

When bringing the console antenna ammeter 901 into agresment with the anten- -
na house meter 606, the position of r-f coupling coll 608 should ke varied with . ..
an Insuwlating stick until the econszole meter reads slightly higher with no modulaw -
tion on the carrier, Antenna potentiometer 901 should be set on full re31stance o
{higheat meter reading) for this adjustment; the two meters may be brought’ into:.
sxact agreement by slightly decreasing the resistence of S01. The tap on:ecoup=~":
ling coil 609 wag adjunsted during lnstallation ao that this coil would resonzte
with capacitor 687 at 700 KC. If this tep is not changed, sufficient coupling °
between c¢oils 60C and 607 can be obbtained with ample clearance for 1nsulation.

If the 50 KW exciter 1s operated as a tranamitter and sufficient antenna -
recbifier output current 1s obtained to c¢ause the contacts of carrier "on': light
relay 980 to cloase, the coll of this relay will overheat when the power level is-.
changed to 500 KW without changing the antenna metering circuit, To avoeid ‘this;
trouble in a simple manner, potentiometer 984 is ahunted across the coil of re~
lay 980. This should be in the "off" position for 50 KW opsration and should: be .
ed justed to & value where the relay contacts just c¢lose positively when- thei-'
changa to BOO KW power is made. It is recommended, when operating continuously’
on 500 KW power, that the output current of the antenna rectifler bs reduced to.
& value only slightly more than is required for meter 901. This will result .in-
lighter lcading of ths antenna rsctifier and will permit potentiometer 984 to be-
turned to the "off" poaition, so that the total impedance of symbols 980, 981“ '
and 983 will remain constant over the audio frequency band,
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9,00 TYPICAL PERFORMANCE DATA

The following adjustments and instrument readings ere 1ntended to be a
gulde to the operator in checking the performance of the eguipment. They are
approximate and are not necessarlily the optimum adjustments possible to obtaln.
Under no conditlions should the transmitter be adjusted in such a manner that
electrical apparatus is reguired to operate over l1lts current, voltege or other
rating. This is particularly true of vecuum tubes.

9,01 All Units - Carrier

Instrument
Genseral Reading Symbol HNo.
Frequency 700 ke -
% Medulation Zaro -
Antemna Current 72 a 806, 901
Antenna Power 518 kw -
Power Ampiifier No, 1
Plate Current - Tube 1 4,9 & 513
Plate Current - Tube 2 5.0 a 513
Plate Current - Tube 3 4.4 a 513
Plate Current - Tube 4 4.2 a 513
D-C Grid Current (tubes 1 to 4) 4,0a% 505
Tank Current 95 =& 520
Tuning Control 496 521
Loading Control 537 see
Power Amplifier No, 2
Plate Current - Tube 5 4.4 a 513
Plate Current - Tube 6 4.4 & 513
Plate Current .~ Tube 7 4,5 a 513
Plate Current - Tube 8 5.0 a 513
D-C Grid Current {tubes 5 to 8) 4.0 a% 505
Tank Current 95 a 520
Tuning Control . 202 521
Loading Control 359 522
Power Amplifisr Wo, 3
Plate Current - Tube 9 4.8 a 513
Plate Current - Tube 10 4.6 a 513
Plate Currsnt - Tube 11 4.8 a 813
Plate Gurrent - Tube 12 4.6 a 513
D-C Grid Current {tubes 9 to 12) 4,3 a# 505
Tank Current 96 =a 520
Tuning Control 490 521
Loading Control 277 622
%5 amperes permlissible maximum.
Rec¢tifier
D-C Output Veltage 12.0 kv 433
D~C Output Current 78  a 429
Pilament Transformer Primary Voltage 200 v 410
Console
Antemma Current 72. a el
D-C Veltage from Rectifier 12.0 kv 206
A~-C Line Voltage 2300 v 930
D~C Filament Volitage 33.7 v o007

#To give 33 volts at tube terminals.
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Inatrument
Console [(Cont'd) Reading Symbol No.
PA Bias Generator Voltage 650 v 203
Modulator Bies. Generator Voliags 0 v 03
HPA bias generator Voltage 1500 v 203

9.02 A1l Units - Sustsined 100% Modulation

For sustained 100% moduletion the following ingtrument resdings change ap-
proximately as indicated below. Unchanged values are as listed in section 9.01.

Instrument
General Reading Symbol No,
% Modulation 100% -
Antenna Current 87 a. 606
Antenna Power 752 KW -
Power Amplifier
Tank Current 124 a, 520
Modulator
Total Plate Current per Unit (100% mod.) 32 163
High Power Audlo Amplifier (100% mod.)
RCA-£48 Plate Current (each) 1.1 =, 144
RCA-849 Plate Current (each) Q.2 a. 134
RCA-211 Plate Currant (2nd stage, each) 40 ma 124
RCA-211 Plate Current (1st staizge, each) 40 ma 114
Low Power Rectifler
D-C Output Voltage 3000 V 312
Modulator ¥o, 1 )
Plate Current - Tube 1 2.0 a 156
Plate Current - Tube 2 2.0 a 156
Plats Current - Tube 3 2.0 a 1568
Plate Current - Tube 4 2.0 =a 156
Plate Current « (tuhes 1 to 4) 8.0 a 163
Modulator No, 2 : -
Plate Current - Tube 5 2.0 a 158
Plate Current - Tube 6 2.0 a 156
Flate Current - Tube %7 2,0 =a 1586
Plete Current = Tube 8 2.0 & 156
_ Plate Current - (tubes 5 to 8) 8.0 a 183

High Power Audio Amplifijer

485 ma 144
485 ma 144
85 ma 134
ma 134
40 me 124

RCA-848 Plate Current -~ Tube
RCA-~848 Plate Current - Tune
RCA-849 Plate Current - Tube
RCA-849 Plate Curreant - Tubs
RCA-211 Plate Current - Tube
RCA-211 Plate Gurrsnt - Tube 40 ma 124
RCA-211 Plate Gurrent - Tube 40 ma 114
RCA-211 Plate Current - Tube 2 40 ma 114

= 20 1 20 = 20 k-
o
n

#wFirst stage.
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Instrument
Low Power Rectifier Reading Symbol HWo.
D-C OQutput Voltage 3000 v 312
Filamwent Transformer Primary Voltage 285 v 303
Miscellgneous
Shop Machine Voltaze 125 v 245
Filament Generator ¥o. 1 Load Current 1450 a 218
Bilament Generator Ro. 2 Lesd Current 1450 = 215
Filsment Generetor Ho, 3 Load Surrent 1450 = 216
Filament Censgrator Total Load Currsnt 4350 a -
Antenna Ammeter Hectifier Filament Yoliage 10 v 621
Rectifier {100% mod.)
D-C OQutput Voltage 12.0 kv 4353
D«{ Output Voltsze 125 a 429
Console
Antenna Current 7 901
D-C Voltaze from Rectifier 12.0 206

9,083 Two PA's and Two Modulators - Carrier

Readings not listed are the same as in section 2.01, for the units In service. - -

Inssruament
Seneral Reading Bymoel Ko.
% Modulation Zero -
Anterna Current 606
Antenna Powsr -
Power Amplifisrs #1 and #2 o
Tuning Control, PA-1 ~ 521 :
Loading Control, PAl 522 ki
Tuning Control, PA-2 521 i
Troading Control, PA2 522 :
Power Amplifiers #2 end #3 ;
Taning Control, PA-2 521 B
Loeding Contrnl, PA-2 522 ;
Turning Control, PA-3 521 ;
Loeding Control, PA-3 522 ;
Power Amplifiers #1 and #3 -j
Tuning Control, PA-1 52l
Loading Control, PA-L 522
Tuning Control, PA-3 521
Lozding Control, PA-3 522
Rectifier "
D-C Cubtput Voltage 433
b~C Qutput Currant 429
Congoie
Antenra Current 901
D-C ¥oltage from Rectifler 906
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9.04 Three Fower Amplifilers and One Modulator - Carrier

A1l readings are the game ag listed in section 9,01 except for the modula-
tor unit which is isolated.

9.05 Two Power Amplifiers and One Modulator - Carrier

All preadings are the same as listed in ssction 9.03, except for the modula«
tor unit which 1s isolated,
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10,00 INSPECTION & MATNTENANCE

10.01 CGensral

The schedule for Inspection and maintenance should be definitely formulated
after the transmitter has been 1n operatlon several montha, when the necessary
frequeney of inspection under the operating conditlons of the station can be
determined from experience. The length of tlme between inspections and mainte-
nance operations depends on ciimatic and operating conditions. Some of the more
Important of these factors are:

1. Room temperature.

2. Relative humidity.

3. The prevalence of dust particles 1n the air.

4. The presence of insec¢ts in the transmitter room.

5. Thoroughness of previous maintenance operations,

6. The number of hours per day the transmitter is used.
7. The correctness of adjustment during operation.

It 1s Important that the room temperature be maintained sufficlently high
to prevent freezing of the cooling water when the transmitter is off the sair,
It is also important durlng summer operation to correctly adjust the roof ventl-
latora and air blowers s¢ that the inzide ftemperaturs in the transmitter unit 1s
a3 low as possible, Adeguate ventilation must also be provided in the basement
and in the gntenna house.

It 13 recommended that the transmitter building and antenna house be kept as
free from dust s3 possible, aince dust collections on insulators result in dangere
ous fiashovers.

The buildings should be thoroughly sereened to prevent the possibility of
smell insecte entering the transmitter enclosure and causing flash-overs in the
air dlelectric tank capacltors. To this end it 1s also desirable that fthe service
lights inside the enclosure be turned off during night time operation.

An inspection and malintenance schedule should Be very carefully followed,
since adegquate service from the transmitter c¢an be expected only when the equip-
ment has proper care. All the appsratus will have a longsr service life if care
is used in mesintaining correct circult adjustments.

. It 1s recoxmended that when time permlits, the eguipment be started up at
low power for several mlinutes prior to the initlal operating on a achedule. This
procedure will provide a slightly longer copsrating 1ifs for the vacuum tubes and

- “will permit the operators to check the opsration as satisfactory before the sta-

tion is sctually placed 1m service.

When changing a vacuum tube in any part of the egquipment, a record should be
. kept of the serial number of the tube and iteg gervice life, . .

. A station log should be kept in which 21l meter, gauvge andiindicator readings
are recorded at frequent intervals. The opeérators should be thoroughly familiar

with the safe range of these resdings, so that faulty adjustments mey be promptly
_¢orrected,

. The propossd schednles for inspection in subsequent sections of this chapter
" are deemed adequate as & basis for & more definite schedule to be formulated later,

10.02 Rscommended Dally Scheduls

1, At the conclusion of each day's operation thoroughly Inspect the inside
of all trensmitter units for undue accumulations of dust and for signsg
of overheating.

10.03 Recommended Weekly Scheduls

1. Thoroughly duat the complebe transmitter equipment, including all
auxilieries. The dust should be removed from alr dielectric tank capaci-
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tor plates and other inaccessible parts by means of & compressed air
Jet. The alr should be free from 01l and other impurities. A damp
¢loth may be used $o advantage on all accessible parts. Particular
care should be used fto see that all insulators, resistors and capaci-
tors are thoroughly cleaned.

2. The grease or oil in ths bearings of all rotating machines shculd be
checked, The following machines are ineluded:

CIRGUIT
SYMBOL QUANT, NAME
211 3 Tilement Motor-Genarator Sets
224 2 Biag Kotor«Genevator Sets
243 1 Shop Hotor-Generator Sst
255 1 Main Air Blower and Motor
260 1 Pond Pump and Motor
265 1 Tube Pump and Motor
408 1 Rectifier Air Blower and Motor
601 1 Karmonlec Filter Alr Blower and Motor

&. The spare biaz motor-generator sget should be placed In service alter-
nate weeks.

10,04 Recommended Monthly Schedule

1l. Check the operation of all access door, watar and air iInterlocks and the
operatlon of all overcurrent, undsr-voltage, timlng, isolation and con-
trol relays. In most cages these Inbterlocks and relays may be operated
manuelly to check their performsnce. The water flow interlocks should
not be opernted msnually. Gorresct any defects.

2. Check the condition of confacha on the oil circuit breakers, motor
gstarters and contactors. These contacts sghould be dressed down and re-
placed where needed. Refer fto pamphlet Instruetlons in Chapter 12,00
for details.,

3. Inspect the brushes and commutators on the d-¢ generators, and treat in
accordance with pamphlet instruetlons in Chapter 12.C0.

4., Check the oil level and appearance of oil in the plate transformers,
modulation transformers, rezctors, oll cireult breskers, filament MG
starters and thrustors. Fill to proper level if necessary and check the
dielectrlic strength 1f oil 1s appreciably discolored,

10,05 Recommended Quarterly Schedule

1, Tezat the dielectric atrength of the oll in the plate transformers, modu-
lation transformers, reactors, oil circuit breskers and filament MG
starters. Filter or renew if neeesssary. Follow pamphlet instructions in
Chapter 12,00.

2. Examine the contacts on all rheostats, switches and amall tube socksts.
Clean them if necesgsary.

10.06 Recommended Yearly Schedunle

1. Inspect the inside surfaces of all water cooled tube jackets and clean
out 1f neceasary.

2, Inapect all hose connections and hose for slgns of detericratlon. Clean
or replece if necessary. . :

3., Checlk the alignment of all contacts in relays, contactors, starters, oil

circult breskera, ste, Adjust or replace if nscessary. Refer to pamphlet
instructlions In Chapter 12.00.
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4, Remove the oil from oil cireuit breakers and filament MG starters, and
thoroughly clean the tanXs and all o1l immersed parts. Refer to
pamphlet instructions in Chapter 12,00,

10.07 Rotating Equipment

All units should be checked by the operator on his hourly tripa to read
metsrs, for such things as hob bearings and such signs of distress as overheated
parts or poor commutation. Small pin point blue sparks ere ordinarlly not in-
juriceas., The large snapping sparks or yellow onesg, with or withount streamers,
cause damage.

The malntenance ingpection should be ag follows:
1. BEARINGS
A. General
The ceuse of hot bearings iz nrobably one of the following:

1. Too muech lubricent cauging churning in ball bearing units.

2. Poor lubrication due teo failure of oil ring to revelve or the
use of a poor grade or insufficlent quantity of lubricant in
sleevs bearing units,

3. Poor alipgnmen®t caunsing excessive end thrust or binding.

4, Rongh bearing surface {sleeve bearingl.

5, Bent shaft.

6, Dirt in bearing {ball bearing}.

The treatment of hot bearlngs should be as follows:

Bal)l Bearings - Ball bearings shounld not be operated at greater
then & total temperatwre of 100°2C. The average open ball bearing

wnit will operate with a bearing temperature rise of not more than
30°C,

The unit should be taken out of =zervice as goon as possible and
checked for the foregoing causes.

Slesve Bearings - Reduce the lozd and feed a liberal supply of
heavy lubricant. If bearing remains hot it wlll then he necessary
to shmt down the unit keepinz the armature revolving slowly until
the bearing cools to prevent "sticking” or "freezing". Determine
and remove the cause. o g

Lubricants recommended ares

1. Ball Bearings.
(a) Hot locations - Texas 0il Co. Marfek #3 or equivalent.
(b) Averaze locations - Texas 011 Co. Marfak #2 or equivalent.
{c) Cold locations ~ Texas 0il Co. Marfak #1 or egquivalent.

2, Sleeve Besrings,

Americar Red Engine 031 - Gulf Refining Co.

Avon. Med. Dynamo 031 - Asscciated 01l Co.

Colol Special Turbine 011 - 3td. 01l Co. of Cal.

#2 Pgle 0il - Shell 0il Co.

Nabobh 011 ~ Texas Oil Co.

Ruddy Engine 0il =~ Atlantic Refining Co,

Shasta Eng. Dynemec & Turbine 0il - Union 0il Co,

YP~G65 011 - Vacuum 031l Go.

or any good guality oil h,zatrlr-;\3 a v1scosity of from 185 to 212
secondy at 400 Cent.

MR Lo O R
222222820

-70-




Section 10,0%

These oils are satisfactory for normal temperaturesdown to 00 Cent.
For lower temperatures special recommendations should be obtained.

B, Inapections

{(a) Daily inspectlion shonld consist of temperature chsck,

(b) Monthly inspection should consilst of oil level check on sleeve
bearings., 01l level should be from 1/8" to 1/4" below the top
of overflow plug. 04l should only be added through the overflow
plug.

(¢} Quarterly inspection of grease in ball bearings, It 18 not neces-
sary to open besarings but a small quantity of grease should be
added with a small hand grease gun, Avold any poasibility of get-
ting dirt in the bearings,

(d) Yearly inspection should consist of:

1. Sleeve Bezrinzs

{a) Drein out the old oil, flush out the reservoir with oil,
and refill with new oil.

(b) Check to be sure bearings have not worn excessively. Bear-
ings should not be permitted to weer sufficlently te allow
the ermature to rub on the stator or poles. If this should
oceur 1t will probably cauce considerable damage znd he. ax-
pensive to repair., :

2. Ball Bearings

{a) Housing should be dis-gssembled and all the o0ld zrease re-
moved from the bearing and housing. Fill the annular spaces . .-
between the inner and outer races on both aldes of the bear-
ing levsl full of grease and reassemble. Avoid any possibil-
ity of getting dirt into the bearing. Bearing will operate
best when chamber 1s approximately 1/3 full of grease, '

2. WIKDINGS
A, General

1. The wlndings should never be subjected to oil or grease thrown from
bearings or spilled due to careless f£illing, 011 or grease working
out of bearings slong the shaft uwsually results from too much lubri-
cant in the besaring or worn sezls, -

2. Dust conditions may asrise from Iinstellation of new brushes, construc-’
tion wark or olsaning out of other apparatus and machines should be
covered to exclude the dust from the windings and commtator. Units
should not be operated under voltage after beling subjected to dust
conditions without first thoroughly blowing the machine out with dry
air.

B. Inspections

1, Daily inspection need only be very general and sufficient tc be sure
thaet they are not overheating.,

2, Monthly Inspection should consist of thoroughly blowing out all wind-
inga wlth dry compressed air. Particular care should be used to
blow out the space between the back of the c¢ommutstor and the core
on the filament and bias generators. It is ecssential that this be
done very carefully so as not to damage the insulation.

3. Armatures having insulated windings should be removed every two ysars
and reconditioned by cleaning, drying, élpping in high grade insulat-
ing warnlsh, and baking dry. This may be done at the same itime the
commutator is reconditlioned on d-¢ machines.

7]l e



Section 10.08

3. COMMUTATORS AND BRUSHES

A, General

Reep the commutator c¢lean, wiping 1t at frequent Intervals with a
clean canvas cloth fres from lint., A commtator that 1s taking on a
polish and shows no signa of wear requires no other attention. A
rough, raw, copprer colored commutator should be smoothed with a pisce
of sandpaper or sandstona ground to fit and polished with #00 sand-
paper. Always lift the bruahes when polishing the commutator and do
not replace them until all grit has been removed. Brushes should
have contact with the commutator or slip ring over the entire face.
Brush pressure springs should de kept so adjusted as to maintain
1-1/2# to o# pressure per sguare ineh of brugsh contact face, The
1imit of brush wear is, of course, to such a length that the pressure
finger strikes some part of the holder and releases ths pressure from
the brush. Brushes should never be ussd to a length less than the
circumferential thickness as this would permit too great a movement in
the box and posslbly sufflcient rotation to caunse it to lock in the
holder., The brush position is set before the unit leaves the works
and needs no further adjustment. Use only those brushes recommended
by W.BE. & M. Co.

B. Inspections

Commutator polish and commutation of t he brushes should be noted
daily.

Once each week an inspection shonld be made to be sure that brushes
are free in the holders. They sometlimes stick dus to sccumulation of
dust or swelllng of the brush due to changes In temperature. They
should be a sliding fit in the holder but not lcose.

.- Each menth the spring presgsure ghould be adjusted so that all brushes
‘have approximately equal preasure per square inch of contact araa.
Undercutting between bara should be cleaned and examined for evidsncs
of high mica, particunlarly siivers stiecking up above the face of ths
commutator, Commutator snonld be re-undercut before bar has worn to
the depth of the undsrcutting. Commitator should be re-condltioned
whensver it becomes rough or sccentric enough to cause the brush to
Jump and spark as this then aggravates the condltion.

10.08 8pecial Precautions for Vacuum Tubes

The flow and temperaturs of water in the jackets are lwmportant. The water
C‘must not be allowed to boil =nd the flow must be large enough to prevent the
formation of ateam bubbles on the plate surfaces. The water ocublet temperature
should not exceed 709C {158%F.,}., If the water flow falls, even for a shori time,
the Radioctron will be damaged., Without cooling water, the filament heat alone

is sufficlent to desmage the Radiotren. . : ’

Seale formation on the plates of Radlotrons must not be allowed to occur,
gince the accumulation of scale prevents the proper transfer of heat from the
plate to the water. In emergency cases when scale 1z formed, such s in a tem-
porary shortage of water supply or fallure of the softening deviece, it is recom-
mended that a regular schedule for cleaning the scale from the plates be adopted.
A 10% solution of hydrochloric acid will ordinsrily dissolve the scale in case of
necesgsity. After treatment, the plate should be carefully rinsed in water. The
frequency of cleaning shonld depend upon the rate at which the scale 1s formed.
Obviously, the frequent removal of Radiotrons from the jackets is objectionable
becauze of the danger of accidentel breskage. Therefore, the onlyg possible in-
gurance ageinst fallure, due to scale, is the entire elimination of its canse.

The air supplied to the air cooling nozzles must not contain water or other
forelgn material. Co T e SRR e
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Section 10,08

Particular care ghould be given to the maintenance of all overload protece
tive equipment provided for the tubes.

Care in handling and manipulation of Radiotrons RCA-870, RCA-862, and RCA-
848 is necegsary. Keep the Radictron vertical with ths glass end up and prevent
the filament leads from swinging or atrilting the glasz. Do not subject the
Radiotron to any vibration or shock. Befors using the tube, note whether any
forslgn matter has fallen into ths stem opening and lodged between the glass and
the filament leads. Such materlal muat be removed before the tube is used.

Do not drop the Radlotron inte the water jacket. The plate 13 secured
rigidly in the jacket so that any strains put on the filament or grid leads are
transmitbed to the glass. Therefore, it 1ls adviasable first to sscure the Redlio-
tron in the Jjacket and then make the connectors loose enocugh to allow for move-~
ment without strain and in no cese subsequently make readjustment of the Radlo-
tron or jacket without firgst discomnscting the leads.

After operating the Radiotron and before turning off the water preparstory S
to removing the Radiotron, be sure that the inner electrodes are below red heat. K
Air and water cooling must be continuved for 10 minutes after operation of the .
Radictron, Do not force the Radiotron when removing it from the jacket, Rs-
lesase the securing device wholly so 1% will not stick, then menipulate carefully
to avoid putting atrains on the glass.

To prevent stocking of inoperative tubes, cauzed either by transportation or
the development of an incipient manufacturing defect, each tube should be tested
upon receipt by the customer in the equipment in which 1t is to be used., If
spare tubes are stocked for long periocds, a check test should be made at least
every three months.

The initial test of a new Radlotron should be made by opsrating the filament
at one~half rated voltage for flve minuntes and then at full rated voltage for an-
other five minutes, both periods being without plate voltage. The plate voltage
may be applied wlthout modulation at 28 low a value as possible. Initial test of
new RCA-862 Radiotrons should be made in a power amplifier., If the tube operates
properly, the plate voltage may then be lincreased to the normal operating value
without modulation. If the tube still opsratesz properly, modulation at a high
andio frequency, but at a very low percentage of modulatvion, mey be applled and
Increased carefully to the deslired value during an interval of about 15 minutes.
The Radiotron should then be operated under normel operating conditions for =
period of not leas than two hours., When meking rdjustments it is advisable %o
operate st low plate voltage to prevent damage due to cireult misedjuatment,

Severe coverload mey lmpalr the vacuum in the Radiotron. It is possible
somstimes to correct the 4iffleulty by operating the Radiotron as an r~f power
amplifier using reduced plate voltage. The volbtage mey then be inereassed until
normal operating voltage is obtalned.

Spare vacuum tubes of all types used in the transmitter should be stored in
racks in a convenient but safe locatlion so as to be Immediately available in case
of need., In no casge should the RCA-862, RCA-848 or RCA-870 tubes be carried or
stored in other than a vertical position as shipped and as used in the trans-~
mitter. To do so m&y causs undus strains in the metel to glass seals of the
water cooled tubes and improper distribution of the mercury in the rectifier tubes.

CAUTION
Make sure that the 2300 volt power supply 1s disconnected external to the

transmitter before servicing operations are performed on any high volbage
apparatus.
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Section 11.01

11,00 REFERENCE LIST OF ELECTRICAL PARTS

11,01 QOrdering of Renewal Elesctrical Parts

In the ordsring of renewal slectrical parta, the following information
should be given:

) RCA Type Number of complete equipment (Type S500-4).

) Cireuit Symbol Number or Sub Humber of the part.

} Connection Dlagram on which the circuit symbol number sppears (see page
headings in subsequent sections of this chapter.)

(4) Manufacturer of part, if known.

(5} A1l the informatlon given under the circult symbol number or sub number

In subsequent sections of thlas chapter.

11,02 OQOrdering of Renewsal Machanical Partgs

In the ordering of renewal mechanical varts, not designated by cirocult sym- .
bol numbers on the connectlon Alagrams, the following information should ve given:

{1) Drawing list and group nmumber, or drawing and group number, of the main
trensmitter unit in whiech the part appears, (Refer te the unit nameplates
appearing con the penels, or to information in Chapter £.00 of thesze in.
structions.) .

{2} Name and description of part.

{(3) Location and function of part,

11,03 Explanatlon of Column Headlngs in Part List

In Sectiomna 11.04 Lo 11.16, Inclusive, ths column headings havse the follow-
ing significance:

Circuit Symbol Fumber. This phrsse refers to the numbers placed near aymbols
for component electrical parts as they are shown on schematic and connection dia-
grame, The numbers in this column agree with those shown on gll schematic and
connegtion diagrame.,

Circuit 3Symbol Sub Bumber. In case & mplece of elsctrical apparstus must be
broken down into 1ta component parts for purposes of elsctrical rating, each of the
component parts is assigred a circuit symbol sub number, composed of the circuit
sybol number and a suffixed numeral, The sub numbers do not appear on schematic
or connection diagrams.

Quant. The total guantity of complete electrical parts or sub parts, des-
1znated by the game circuit symbol number, 1is tabulated In this column. In cer-
tain cases, howsver, the same type of electricel part is designated by diffsrent
circult symbol numbers, where different functions ars performed.

Name and Electrical Rating (Fach). The name given to each electrical part
or saub part and, wherée necessary, a brlel deseription of the part appear in this
eclumn, In some cases, the manufacturer's type number appears here since, gl-
though 1t doss not congtitute an sssentisl part of the nam¢e or ordering informa-
tion, it is the factory designation most commonly unsed in referring to the parti-
culer class of apparsatus,

The rated voltage, current carrying capacity, power dlssipation, and other
standard rating identificationa, as comnonly used appear in this column, where
regquiresd.

Mfr's, Ost. or Drawing Reference., The manufacturer's cataleg or drawing
reference, in goneral, forma a complefe ldentification of ths part. In the case
of contactors, relays and certain other classes of apparatus, the words "(Catalog
Number) and deseription” sare included. In such cases, the numder and electrical
rating of the poles, interlocks and ¢oil, or similar information applicable to
the part Iin question, should be Included in a renewal order for 2 complete piece
of apparatus, to insurs full identification.
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Section 11.03

Agsembly Part Reference. In thls column sare tabﬁiatad the manufacturer's
drawing and part refersnce showlng the zaseribled position of each electrical
part. ST

Spares Quant. In this colwm the customer. may tabulate the-quantities of
various aspare parts for electrical items which he may wish to retain in stock.

Circult symbol purbers will be found 1n aections as indicated below, "with
the exceptions notsd:

Symbol Number ' ‘Instruction

Block Transmitter Unit " ‘Book Section
101 to 199 HPA & Modulztors ) 11.04/11.05
201 to 276 Distribution Panel 11.06
301 to 319 Low Power Rectifler - 11.07
401 Lo 442 Main Rectifier : 11.08
401 to 441 Q11 Circult Bresker Unit 11.09
501 to0 553 Power Ampliflers 11,10
601 ta 631 Antenne House 13,1}
§20 ta 827 Antenna Rectiflier 11.12
701 to 709 Audio Bgualizer & High Pass Filter 11.13
801-A to 837 Control Panel 11.14
901 Lo 984 Operator's Console 11.18

' In sadition to the atove, the "External Apparatus®™ 1isted in sectlon 11.16
includes symbol nunbers from all the above blocks except the 300, 700 and 800
groups.




11.04/11.05 High Power Audioc - Modulator -

Dwgs. 7603523 ~ 7704540

104

5000 ohm variable with slider...
at 256 watts. .

Rated -

Cipeunit Circuit T T Mr:;m Au;::b Sparee
lswyu:x::!r ss::;o:. Quant. Name¢ and Blectrical Rating (Each) Refereace Reference Quant.
101 4 "H" Pad Series reslstors 200 ohm, 25 Electrad M-7404950
watt, with variable slider. Type B2 P-4
102 1 "H" Pad shunt reslstor 5000 ohm, 25 Electrad M-7404950
IR P watt, with variable sllder Type B-50 P=-5
103 ] 1 |"H" Pad Relay. Automatic Electriec, Series AQA M-7404950
single wound quick acting for use P-3
on 100 to 125 wvolts D.C,
1 Audio input tranaformer. Ratio
1 : 3.16. To match 500 ohm line to T.7603497
5000 ohm load, 84552151 Pm4
105 2 Load resistors for item 104, ‘2500 IRC Type WW3| T-7603497
ohm, 1 watt. International Resistor P-35
Co,
106 1 Bias potentiometer by-pass capacitor T-7603497
8 mf'd, 500 volts D,C, PL-5036 P=31
107 1 Bias potentiometer resistor, Electrad T-7603497
- B=50 P=37




11.04/11,05 High Power Audio Amplifier - Modulator Drwgs.

- Circuit

.. ""8[_.?_

?t?ge. 100 milliamperes full scale
Wi,

Mfgr's Cat. ) Assembly
© Symbol : or Drawing . Part
Nyu:bw ) Name and Electricat Rating (Fach} Reference Bﬁf“mm_
108 Bilas potentiometer fixed resistors. B-250 T~7é05497
Electrad 25,000 ohm, 25 watt. P-38
109 Tube sockets 50 watt size (W) S#552123 T-7603497 i
for RCA-211. P~69 '
110 | Filament rheostats. National T=7603497
o BElectrle Tontrollsr Co, 2 ohm R4 P-24
J.5 amp.
"'fﬂ1i1f j-____ Pilament flxed series resistors, Code T-7603497
PR B Ohmite 8 ohm, 100 watt BUBAL P28
cagid | 'Filament switch for first stage Cat #3962 T-7603497
L |.tubes. Bryant Electrlec Double P~29
.| pole indicating type 125 volts
|10 amperes,
'1133]7f”v75 ‘| Prlate series vesistors for first Code P-7704461-
| audio stage. Ohmite 32,000 ohm BOZ2ZE P-3:
200 watt. ' AR s
| 114 Plate millismmeters for first sudio S#563199 T-7603497

P=32

7603523
7704540
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7603523
11,04/11,06 High Power Audio Amplifier - Modulator Dwg.7704540

Clreuit Circuit Migr's Cat. Assemably
Symbol Symbal or Drawing Past Sparea
Number Sub No. Quant. Name and Electrical Rating (Each) Reference Reference Quant.

115 2 Audio coupling capacitor .2 mfd, T=7603497
capaclty, rated at 3000 volts DC, Type 818 P33

116 2 Audio cougling realstorg. Inter- Type WW-4 T-7603497
national Reaistance €o,,25Q000 ohms : P-34
1l watt

117 1 Bias potentiometer by-pass capacitor. PL~5036 T-7603497
8 mf'd, capaclty rated at 500 volts P~31
e,

118 1 Blas potentiometer. variable resistor, B=8£0 T-7603497
Electrad 5000 ohm 25 watt with P-37
81iding clip,

119 3 Blas potentiometer fixed resistors, B-250 T-7603497
Electrad 25,000 ohm 25 watt P-38

120 2 Tube sockets 50 watt size (W) S#552123 T~-7603497
for RCE-211 P-69

izl 2 Filament rheostata for second gaudio T-7603497
stage., National Electric Controller R-4 P~24
Co. 2 ohm 3,5 amps,

122 2 Filament series resistors, Ohmite Code T-760349%7

BUBAL P~28

6 ohm 100 watt
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S 7608523
11.04/11.06 ‘High Power Audio Amplifi er - Hodulator Dwgs. 7604540
Circuit Circuit SR Migr'a Cat. Assembly
Symbol Symbol .. Lo . oy Dyawing Fart Spares’
Number Sub No. Quaent. - Name and Electyical Rating !Bach) Reference Reference Qunnt.
123 . 1 (Filsment switch for second audio stage. Cat. #3962 T.7603497 P29
Bryant Electric Co. Double pole indicating
| 125 wlt 10 amperes.
124 | 2 |Plate millismeters for second amdio stage. | S#563199 17608497 P-32
! 100 millismpers full scale defiection (W)
125 1 1 |Interstage transfommor. Rating 30 watts. SO66-K-12 T7603497 P12
[ Frequency range 30 %o 10,000 cycles. Primary
e voltage 1414 maximm,., Seconiary wltags 282
SR maximm. FPrimary has two windings in series,
SRR Secondary has two windings in series. (W)
o o128 2 | Losd resistors for item 126. Electrad 5000 | Type B-50 7603497 P37
Ao ohm 25 watt.
“127 1 .| 2 |Bias potentiometer variable resistors. Type D-10 M-7404959 P2
R S " |Electrical 2000 obm 75 watt. S
" 127* . ]2 |Hodnlation limiting resistors. Semi- Onmite and Customer
o i variable, 2000 omms, 20 watis, deseription
‘r
128 | 4 Bias by-pass capacitore. 8 mfd. cspacity PL-5036 T-7% 03497 P-31
rated at 500 volis DC,

H
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7603497

11.04/11.06 High Power Audio Amplifier - Modulator Dwgs. 7704540

|

oo | o ok -
lshly:';::' SS::I:: Quaat, Name and Flectrical Ratiog (Bach) Reference Reference Quant,
129 3 Bias potentiometer fixed resistors. Code P.7704461
Ohmite 3000 ohm, 130 watt. BROCK P=14
130 2 Tube sockets, 250 watt size (W)
Plate end P.7651887 G4 |T=-7603497 -21
Filement end P.7651887 G6 |T.7603497 20
For RCA_849
131 2 Filement rheostats for third audioc T-7603497
stege, National Blectric Controller Type P.25
Co. 1 ohm 5 amps. R~4
132 4 Filement fixed series resistors for Code T«7603497
third gudio stage. Ohmite 8 ohm BUBAL P-27
100 watt
133 1 Filement switch for third audio stage|
Bryant Electric Co, Double polse, Cat #3962 T-760349"7
indicating 125 volt 10 amperes. P29
134 2 Plate milliammeters for third audlo T=-760349%7
stage 200 milliamperes full scals (W) | S#563201 P-30
135 1 Interstage transformer. Rating 600
watts, Frequency range 30 to 10,000 50-66K-13 T=760548%
cycles. Primary voltage 3536 volts P22
maximum, Secondary voltage 2968 volts
meximum, Primary has two . windings in
geries, Secondary has two windings
| in series, ' TR

L e e




7603623

11.04/11.05 High Power Audio Amplifier - Modulator - Lwgs. 7704540
Cireunjt Ciccnit Migr’a Cat. Assembly
Symbol Syrabol ’ . . : or Drawing Part Spares
Number Sub No. Quant. . Name and Biecctrical Rating (Each) - - Reference Reference Quant.
136 2 | Load resistors for item 135.. Olmite 10,000 | Code BOUIL P-7704461 P-2 |
ohns, 200 watis. '
137 2 | Bias supply bypass capacitors. 4.5 mfd. 5#831726 T7603497 P26
' capacity rated at 2000 wlts (W)
a8 |7 | 4 | Bias aljusting batteries Exide type 48 volt |Type 24LB2 PTTOMT4 P2
S L £000 millismpere hours Cat. #15293 k
B 188 | 2 | Tube Jackets for fourth sudio stage (W) for |T-7601907 G-l T.7603497 P-14
S RCA-848 -
Style N-800494 - |

2 | Overcurrent indiesting relays for HCA-848's.
_- Type 5C. Calibrated 16 .%o 48 amp. 4C or DC.

Surge current iimiting iﬁiafe Baries 'r'éai stors Fabricated P-7704464 P56

: Ao 1 emp. continuous duty 80 ohms.
o 142. 0l igl | .Overlosd relay shunt vesistor Code BUEYL P-‘?’?O&454P-7
e ~ | Ohmite 3 ohm 60 watt TR
143 2 | Plate overload relays for fourth mdio stage. T-7608522 G-1 | P-7704454 P-3
: Trips at 5 anps, Type K62 spescial with one | and 6-2 and P-4

KC and two ¥O cortacts (V).




11.04/11.05 High Power Audio Amplifier - Modulator

76055623

Dwgs, 7704540

mfd, capacity rated at 3000 volts
DC (W) R

Circuit Circuit Migr'e Cat. Assernbly
Symbol Symbol . or Drawing Patt Spares
Number Sub No. Quant. Name and Blectrica! Rating {Erch) Reference Reference Quant,
144 2 Fourth audio stage plate smmeters, P-7704454
2 gmperes full ascale deflection (W) S#568273 P-5
145 2 Fourth audio stage variable filament P~7704502
series resistors, Type M .24 ohms S#567399 P=3
61 amperes continuoug (W)
S 146 1 Fourth-audié;stage filament switch, S#554471 P=7704502
ok Single pole 200 amp, 250 volts dc,.(W) P-4
R i — A
S 147 8. |Blas adjusting batteries. Ixide 6 Type 3 ~
PR U velt 76 ampere hour LXL = 7 « 1| P-7704474
8] o Cat,.#16451 P-3
a e Code CHUNK
"" ff148ff,;;f°'if2' Interstage tranaformers. Rating 8,36
: o : KVA Primary voltage 13720 volts maxi- .
mum, Secondary volitage 1556 volts S0 66K 9 K=7807721
maximum, Primary hss two windings in P-1
serlies. Secondary has two windings
in aeries (W)
149 1 Plate supply by#ﬁaas.capacitor. 20 T-7603632
50 81M 276 P.1"%




o o - 7603523
11,04/11.05 High Power Audio Amplifier - Modulator = Dwgs. 7704540

. Cizeuit Circuit ~ Mfgr’s Cat. ‘Assembly

Symbol Symbol . or Drawing Part Spares
Number Sub No. Quant. - Name m'm Rlectrical Rating (Each) . Reference Relerence Quant. _
150 1 | Plate supply by-pass capacitor. 8.mfd] SH700633 P-7603532 :
| capacity rated at 2200 volts DC (W) Pt,.18 o
- i
151 _'1 Bias battery charger. 115 volta; 50= | .
] 80 cycle AC supply. Delivers 7% to S#553276 P-7704474

100 volts DC at 1 to 6 amperes, Reé- P-5
quirea Rectigon bulb S#2894186 -

Grid circuit isolation switches for T-7603527 | W-7300244
- modulator units (W) Gl P-24" 7 |

- |'Modulator grid load resistors, Each

Cofunit eonsists of 36 ohmapun plates.
|'Each:plate having 220 ohms resistance Ce

Then "are -arranged in: series parallel _ W-7300244 - -|.

 f}ff5° as to. glve a net 1oad resistance PLBO ]
““fﬁof 220 ohms . i SRR

jz-MbduIatdftﬁiaé'éubply by-pases dépa- E R
.eltors., 50 mfd. capacity rated at | S#831723 - W=7300244 - |

| |:800 volts DC (W) | P87
_Tube jackets for 862 modulator fubes T=7603565 W=-7300244 -
L (W) Gl P=59 b
s
! =
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7603523

11.04/11,05 High Power Audio Amplifier - Modulator Dwgs. 7704540

Cireuit Circuit Mfgr's Cat. Assembly
Symbol Symbot or Drawing Pat~ Spares
Nusmber Sub No., Quant. Name and Electricat Rating (Rach) Reference Reference Quant,
156 8 Plete ammeters for modulator tubes.
50 millivolts full scale deflection, S#667600 P.770454)
Calibrated for 10 amperes de¢ full Whse. P.8
scale,
1564 8 | Calibration rheostats for 156.
Electrad 10 ohm 1 amp.
| *ﬂi-157 8 Plate overload relays for modulastor
tubes, XG2 specisl. Each rela{ T.7603522 Pu7704519
has ona NC and two NO contacts (W) Gl & @2 Pts.4 & B
':158 8 .[RCGA-862 overload relsy shunting re- P=7704519
sistors .5.ohm #20 Nichrome wire P=8
158 8 [ROA -862 surge current limiting re-
sistors 10 ohms reslatance rated at
1200 gmperes for one twelfth second.
160 2 Output transformers rated-at 180 .KVa
maximum, Broadcast program load
factor, Primary voltage 14,430/12,730, M-7405043-1 | T-7603532
Secondary voltege 4250, 30 to-10,000 P-9
cycles, 7500# oll - Total weight
37,750 lbs, approximate




i | Lo ' meoss2s
11 04/11 05 High Power Audio Amplifier - Modulator - Dwgs, 7704540

Circuit Circuit Mfer's Cat. Assembly
.. Symbol Symbol . or Drawing Part Sparcy
..Nnmher Sub No. Quant. Name and Electrical Rating (Bach) Reference Reference Quant. .
o181 2 Filament run switches. Rated st 250 S#554839 - Pa'77704517
volts de 1200 amperea.' Westinghouse P-3
1814 2 | Filament off interlocks.One circuit P-7847 P-7704517
: 5 amperes._ P-4
14 | Filament starting resiastors rated at | S#388991 WW-7300244
.13 ohms, 91 amperes continuoua. Westinghouse P-43
Seven In pargllsl in each unit, s
2 Modulator  -total plate current am-
meterda, Full scale 50 amperes. Full] S#304523 P=7704479
scale ‘deflection obtauined with 50 MV Westinghouase P-3
acrogs the’ terminals of the leads T
supplied '
2 | Shunbe For meter #163 - 50 mv. across| S#703928 P-7704479
o .'}terminals for 50 amp. through shunt Westinghousq ~ P8~ -~
27| Filament, "on" 1naicator'1ights. T-4 | S#549474 .| M-7404990
<75 L bulby  Miniature screw base «11 amp, Westinghouse Pul3 .
|-18 volts... - Ll R
168 | 1 Modulator coupling reactor, Rated
at 4,5 henrles at 60 amperes de. T-7803532
° Total weight 23,450 1bs. 31-B-436 P=13
011 3350#




7603523
11,04/11,05 High Power Audio Amplifier - Modulator Dwgs. 7704540

Brysnt Electric Co.

Circuit Circuit Migr"s Cat. Asscmbly
Symbot Symbol or Drawing Part Spares
Number Bub No. Quant. Name and Electrical Rating {Rach) Reference Reference Quant,
157 Modulator water flow iInterlocks WW.7300244
P- L2
4 Left to right flow  30GPM M-7460200 P2 44-45
4 Right to left flow  30GPM M-7460200 P4
Contacts rated 3 amps. 250 V, AG
168 2 | High power audio water flow inter- M=7460200 WW.7300244
locks 10 GPM P8 P~4s
Contacts rated at 3 amps. 250 wvolts I
189 1 HCh~-848 plate disconnect switch, 5#534202 F=-8749
R Rated at 15,000 volts 200 amps, Westinghouse
im0 1 High power sudlo water temperature Cat .GC-1004~1 M-7404989
interlock 60 to 1800 F, Foxboro P-3
171 4 Modulator water tempsrature interlock| Cgt,GC-100A-1 M~-7404990
60 to 180° P, Foxboro : P-4
172 4 Modulator door interlock, One cir- M-7460330 T«7603545
cuit. Opens when door opens. Rated Gl
at 5 amperes,
173 2 Modulator cat walk. 1nterlocka. _
. F-102538
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7603523

- - Moduletor - D zs, 7704540

11.04/11,05 High Power Audio Amplifier
Circuit Cireuit . Mfgr's C.nt. Aa.::ﬂ.)}y o .
:ﬂ:'r SS::T;:. Quant. Name and Rle'c.u-ic.n'l Rn.tlnr. [F&i:h) Rd[:m? ."Rcferer:lce Q‘::L .
174 2 Modulator water on light T4 bulb M-7401579 P.7704517
miniature screw base ,11 amp, 18 G-5 Pub
4 volts.
175 | 2 Filament start switch. HRated at S#554839 P-7704517
: 1200 amperesg, 250 volts DC. Weatinghouse P.3
Filament off interlocks for 1785. P-7704517
S One circuilt 5 amperes. F='784"7 P.]
o , -
176 - 1 Modulator blas protective Electrolytip S#324172 P-7704474 al
o arrester.. Rated at 500 volts DC. Westinghouse P.8 ”
Coar 1 | High power audio.bias protective S#324176 P-7704474
T Electrolytic arrester. Rated gt Westinghouse P-7
2000 volts de..
et '8 | Modulator safety grounding switches | T-7603569 WW-7300244
S : : R Gl & G2 P~89.90
179 ? 2 Emergency shut down push button, M-7452891 M-7404990 i
| Each has one circuit N.O,, one N,C,, G~1 P-B K
\ 8 amperes, 220 volts AC, .
|




7603523

11,04/11,05 High power audic amplifisr - Modulator - Dwgs, 7704540

Migr's Cat.

Assembly

awiteh closes. 5 amps. 220 volta AC

: m::l ;::::0‘1 ar Drawing Part Spares
thu Sub Ne. Quaat. Name and Electrical Rating (Bach) Referenee Memae Quant,
180 1 Line switch for charger item 151.
Included in charger, %
181 1 Fuse for charger item 151. Included
in charger.
182 1 Modulator bias battery charger dis- 1 S#554196-B P-7704571
connect switch, Rated at 250 volts, Westinghouss P.3
30 amperes DC, Double pole single '
throw.
5 183 1 High power audioc blas battery charger| S5#554196-B P-7704571 !
¥ diseconnect awitch. Rated at 250 Westinghouse P=3 i
volts, 30 amperes DC, Double pole
single throw,
188 1 Battery chargling seriea resistor Code P-7704571
100 ohms, 200 watts BUEYL
189 2 High powsr audio cell door interlockas, M-7460330
One circuit opens when door is open- | G=1
ed, 5 amperes 220 volts AC |
190 2 Modulator safety grounding switch . M~7460330
Interlocks., ©One circuit opens when G-1
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co L L reogsss
111.04/11.05 High Power:Audio Amplifier = Mpdulator - Dwgs.

1/av,

7704540
Circuit Cizcuit Migr’s Cot. Assembly
Symbot Symbol R 4 aor Drawing Part Spares
Number Sub Ne. Quant. Name acd Blectricaf Rating (Bach) R Refeceace Reference Quant.
191 2 Modulator total plate current ammeters . -
calibreting reaiptance. Rated st .1 ohm.
192 8 Filmnent fuses 250 smp. 250 wolt GE-1083
' 193 8 Grid geries resistors. BRated at 4 omms, 25 | Typs D10
watte., Joseph Dixon Co.
1954 8 | 6rid stabilixing choke - P7760945 P-11
. '.19{. 4 RCA-862 grid by-pass condensers Type UC.2325
S Rated 2t .001 mfd. 15000 wvolt Faradon
195 | 2 R_GA-S&B’grid by-pass condensers UC-R603
L o Eated at 00035 mfd. 10,000 wolts ‘Faradon
198 - ’:47' " Hodulation tramsformer primary safety gaps.
L Normal spacing .625 inches
197 1 Modulation reactor safety gep. Normal
' spacing 375 inehes.
198 8 Current limiting resistors for 197. Rated Ribflex
250 watts. 2.5 olms each. Wm Ileonardo
19% 4 ECA.848 grid safety gaps. Nomasl spacing
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11.06 Distridution Panel - Diagram T-7603547

Circult Circuit Mfax's Cat. Agsembly
or Drawing Part Sporca
:ﬁﬁ :::l:;:- Qusnt. Name and Electricat Rating (Bach) Reference Reference Quant. _
201 1 220 volt main line switch 3 P.S.T. Rated 400 | S#554545 T-7603547 P-7
anpsB., 250 valts AC, Westinghouse :
202 5 | Fuses for switch 201 400 amperes. 250 volts.|Cat. #7089 T-7603547 P-12 |
Bryant
203 1 Main rectifier filament switch DPST. S#554.256- P=7603547 P-1l
Rated -at 60 amps., 250 volis AC. ° Westinghouse
204 2 FUses for switch 203. 40 amperes, 250 volts, |Cat. 7063 1P-7603547 P-16
Bryant
205 g | Filament motor generator line switch. SPST. |S#534129 !
Rated at 2300 volt 200 amps. Westinghouse
!
206 9 Fusea for switch #205 - Rated at 2300 volts |Si#318431
AC 30 amps. Westinghouse
|
o
207 3 Filament motor generstor starters. Oil Class 11~-200J T-7603532 P-8 !
immersed for uge with 2300 volt 85 HP motor. [Westinghouse Note 2
Line start type. !
|
i:
207-4 3 Auxiliary relay for filament MG starter. 3816918
Type EM-2. 3 n.0. contacts 3 n.c. contacts ‘
rated 1 amp. at 250 volts DC ‘
210 3 Filament motor generator stop switch. .| cat., #3961 22C~16 '

$.P.5.T, Rated 10 amp. 250 volt pryent . . |
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11,06 Distribution Panel - Diapram T-7603547

Cirenit Circuit Mfgr's Cat. Aasembiy '
Symbol Symbol or Drawing Part Spares |
Number Sub Noa. Quant. ) Neme and Blectrical Rating (Each) Reference Refesence Quant. )
211 3 |Filsment motor generstor motor 85 HP 2300 35B0LI909 P-7605532 P=-8 ‘- !
volt, 3 phase, 60 oycle, 19.8 amp. per
terminal, 1175 RBI Generator 52.5 KW 35 volt, '
1500 amps. DC 1175 REI
212 3 |V0oltage limiting rheostet Type WL 1- 8% plate 54664191 22-0-16 | ;
2.5 obhms 1l.5 amp. Westinghouse P21 i
212-4 3 [Voltege limiting rheostat. 2.5 obms, 11.5 S#664191 22-0-16 :
lemp. , 33 steps of equal resistance part 21
213 3 1lament motor genserator load & isconnect Si#554903 22-C-16
witch S.P.S.7. fType AL. Rated at 1600 amp.,|Westinghouse P~z
80 volts
213~ o | 3 Lwitch for resistor 21%. Type AL. Rated gt | S£554195 22-0~16 | ?
B0 amps., 250 volt S.P.S.T. Weat inghouse P-3
?..13.-'-13* . 3 [Line switch shunt resistor 10" long 40 ohm, S#R04532 ZR=0=16
. 125 watt Westinghouss -5
214 3 | Pilament generator field discomnect switch. | S#693437 22-C-16 % :
Rated at 100 emps. 250 volts. Weet inghouse Pug ': 1
i i
l H
2l4~4 3 Pilsment generator field discharge resistor. | Si204562 22-C~16 5 E
10" long, 100 ohm, 125 watis Westinghouse 6 | ;
! i
|
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11.06 Distribution Panel -~ Diaggram T-7603547

Clrcuit Circuit Mfigr's Cot. Asaembly
Symbol Symbol ) or Drawing Part Sparen
Number Sub No, Quant. Name and Hicctrical Rating (Each) Reference Refersnce Quant.
215 3 Filament generator load ammeter, S#364351 - 22-Cw16

Calibrated 3000 amps, full scale, Westinghouse P-18

Full scale resding with 50 MV at

input of meter leads. i

|

218 3 Shunt for meter 215, Rated 50 MV 5#282648 - 22«C~16

drop at 3000 amp, Westinghouse P-.19 :

i

217 2 Filament generator field series re- Code P-7603547

sistors. 12 ohms, 200 watts BOVIL P-83
218 1 Filament generstor field disconnect S#554203 T=-760354%7

switch., Rated at 30 amp.,250 volts Westinghouse P20

DC,
219 1 Filament generator field fuse, Rated| Cat.#7061 T-7603547

30 amp., 250 volts, DBfyant P~24
220 1l Bias motor generator lline switch S#554353 T-7603547

3 P.8.,T. Rated 100 amps.,250 volts Westinghouse P-9
221 3 Fuses for 220, Rated 100 amps.,250 T~7603547

volts, Cat . #7075 P-15




11,06 Disbribution Panel « Diagraem T-7603547

Cireuit

Cireuit

Mfgr’s Cat.

Assembly

or Drawini Part S
m :::;:. Quant. Name and Electrical Rating {Each) R:ferenceg Reference Qupa::-
222 1 Blas motor generator line starter. S#688973 T-76803547
Rated 220 volt 3 phase 60 cycles Westinghouse P~38
30 HP Clagss 11-200-C6,
223 1 Bias motor genergtor transfer aswitch | S#554253 T-7603547
{motor) 3 P.D.T. Rated 250 volt P-36
60 amps,
2 Biss motor generator units T-7603532
Motor: Rated 17.5 HP at 220 volt, 80MS02 P-6
3 phase, 60 cycles, 1750 Westinghouss
RPM, Induction type
17.5 amps, per terminal
Generator 80M903
. Rated 12 KW, 1000 volts, 12
amps. dc., 1750 RPM.. S
Generator Rated ,375 KW, 80M904
- 1500 volt, .25 amp.de.
- 1750 RPM
o Generstor rated 1,2 KW, 100
N volta, 12 amps.DC 1750 RPM 80M904
225 1 Bies load transfer switch, 3 P,D,T, M-7704480 T-7603564"7
' Rated 18500 volts. P30
228 1 Blas generator field transfer swltch S#554253 Tu7603547
3 FDT Rated 250 volts 60 Amp., P-36
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11,06 Distribution Panel - Diagram T-7603547

Circuit Cireuit Mifgr's Cat. Aasembly
Symbol Symbol or Drawing Part, Spares
Number Budb No. Quant. Name and Electrical Rating (Each) Reference Reference Qugnt.
227 1 Fileld contactor., Type 1202, Rated S#474035 i T=7603547
25 amperes, 250 volts, Westinghouse P_25
228 1l Fleld series resistor 100 ohm Code T-7603547 :
200 watt BOVIL P82 ]
229 1 Field disconnect switeh S,P.8,.T. S5#554203 T~7603547
Rated 30 amp, 250 volts, Westinghouse P-20
230 1 | Fuse for switch 229. Rated 30 amp. | Cat.#7061 Tw7603547
250 volts = Bryant P-24
231 1 High power audio bias relay. Type S#546346 Tw760354"7
KM, Rated 1 Amp. 250 volts dec, Westinghouse P-94
Inductive load.
232 1 Resistor for coll of 231. Code T=7603547
23,000 ohm, 200 watt BOVIL P-32 |
L
233 1 | Modulator blas relay Type KG2, 5#518924 T-7603547
Rated 5 amp. 250 volts de, Westinghouse pP-28 ;
o34 1 | Power amplifier bias relsy. Type KM | S#546346 T-7603547 -
Rated 1 amp. 280 volts DC Inductive Westinghouse P.Q4 :
i

load.
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CE .. 11.06 D’i's{;ributi__onl Panel - Diagram T-760354%7

g:T .;-2§v

120 amps.DC 1750 RPM

" Clrewit | Circuit Mfgr's Cat. Assembly R
Symbol Symbol or Drawing Part Spares
Number Sub No. Quant. Name and Blectrical Rating (Each) Reference Reference Quant.
235 1 Resistor for coll of relay 234. T-7603547

- Rated 11,000 ohms, 200 watts. Code BOVIL P31
2386 1 High power audioc blas voltmeter T-7603547
multiplier. P-35 {
Calibrated with meter 903 (G.E.) !
1 Power amplifier bias voltmeter T-7603547 |
| maltiplier. P-33
| - |..Calibrated with meter 903. (G.E.)
:,ﬁgyzga;{j' 1 Modulater blas voltmeter multiplier T-7603547
CL Calibrated with meter 903, (G.E.) P34
T eRglt 1 Line switch for shop machine, S#554449 T=7603547 L
R F 3 P.,5.T, Rated 200 amp, 260 volts Wegtinghouse P8
o e40¢|i 3 | Fuses for switch 239, Rated 200 Cat #7081 T-7603547 -
NTEEST N (P amp., 250 volt - Bryant Pal4 . .
241 | . 1 | Shop motor generator starter. Rated | S#688973 P~7603547 :
s : 220 volts, 3 phase, 60 cycle, 30 HP Westinghouse P-23 :
242 2 | Fuses for coil of 241, Rated 10 Cat #7056
smps., 250 volta,
i
243 1 Shop motor generator |
: Motor: Rated 220 volts, 3 phase,60 T-7603532 !
eycle, 25 HP, 1750 RPM 80M906 P9 ;
Generstor: Rated 15 KW, 125 volts, ' gomoo7 |
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11,06 Distribution Panel - Diagram T-760354%7

Circuit Circuit Mfg; s Cat. "";"::'17 S
or Drawi a parce
:’ﬁ:lt 38:1? ;": Quant. Name and Rlectrical Roting (Each) R:ferm::g Reference Quant.
244 1 Shop generator field rheostat, S#664246 T-7603547
Rated 400 ohmsa 3,5 amp, - .5 amp. Westinghouse P-18
2 -« 8" plates,
245 1 Shop genergtor voltmeter. HRated S#293402 T-7603547
125 wvolts full scale self contained Westinghouse P=17
246 1 Shop machine load disconnect switeh 5#554448 T-7603547
DPST Rated 200 amp., 250 volts Westinghouse P22
247 2 Fuses for switch 246, Rated 200 Cat #7081 T-7603547 i
amp,., 250 voltis, P=14
248 1 Control circuit awitch DPST ~ Rated S#5543552 T-7603547
100 amps., 250 volts, Westinghouse P-21
249 2 Fuses for aswitch 248 - Rated 100 T-7603547
amperesg, 250 voltsa, Cat . #7075 P=15
250 1 Air blower disconnect awiltch DPST, S#554204 T-760354"7
Rated 30 amps,, 250 voltis Westinghouse P-19
251 2 Fuses for swlteh 250, Rated 30 Cat . #7061 T-7603547
smps,, 250 volts, P-24




/11,06 Distribution:Panel -

Diegram T-7603547

Assembly

Cirenit | Circuit ) o 'anr.'..wc::g Part Spare
:ﬁt::' x:: Quant- Neame and mcuic-l Rating (Ench) Reference Reference " Quant,
252 1 Starter -for air blower motor. Rated | S#695991 T-7603547
at 115 volts dec., 3 HP, speed controll, Westinghouse P42
step start type Class 85-12F
253 1 Air blower line tranafer switch 8#554253 T-7603547
S_PDT.'”Ratad_at-GO amps., 250 volts Pu36
co 254 | 2 | mr blower speed control rheostat. S#664211 7603547
o ' ' . Rated 350 ohms 2,3 amp. to .54 amp. Westinghouse P-41
it _1 - 87 plate -
. g . . S
" 1 ~A1r blower g T 7603532
Motor"S HP, 1750 RPM maximum 115 Fa225 P-4,5
volta de¢ variable speed. :
'Blover: #z.ﬂmerican 3irocco blower | SA-2338
. 256 ::j ) 1 Line 8W1t_0h for pond' pump motor T-760354_7 I. -. _j.
PERIERE ENS AR (I 3 PST Rated 100 amps, 250 volts. S#554353 P-9
es7 | 3 | Fuges for switch 256 - Rated at 100 o T-7603547
amps, 250 volts ~ Bryant Cat . #7075 P-186
258 1 Starter for pond pump motor - Rated 5#688973 P-7603647
.7l 220 volt, 3 phase, 60 cycle 30 HP Westinghouse P=38 -




11,06 Distribution Panel

- Diggram T«760354"7

-—66-

Pump:

525 GPM, :1745 RPM 110' head

Cireult Cireuit Migs’s Cat. Assepubly
Symbal 8ymbol ~ or Drawing Part
Number Sub No. Name and Electrical Rating (Rach) Reference Referente
259 Pond pump tranafer awitch 3 PDT S#554263 T-7603547
Rated 60 amps. 2860 volts Westinghouae P=36
260 Pond water pump S#678182X T-7603532
- Motor: Rated 220 volts, 3 phaase, P-1,3
60 cycles, 1750 RPM 20 HP
Pump: 800 GPM at 1745 RPM 70) head| Gould
Fig.3085
261 Line awitch for tube water pump S#554353 T-7603547
3 PST - Rated at 200 amp, 250 volts Westinghouse P.8
262 Fuges for switch 261 -~ Rated at T-7603547
110 amps. 260 volpa. Cat #7075 P13
263 Starter for tube water pump '~ T-7603547
Rated at 250 volts, 3 phase, 60 S#688973 P.38
cycle, 30 HP,
264 Transfer switch for 3 PDT tube water | S#554253 T-7603547
pump -~ Rated at 60 amps.,250 volts P-36 i
265 Tube water pump N T-7603532 |
Motor: Rated 220 volta, 3 phase, S#678182X P-2,3 :
60 cycle, 1750 RPM 20 HP Westinghouse

Gould Fig,
3085

3
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. "11,06 Distribution Panel - Diagrem T-7603547

Circult Cireait _ . s : L Migr'a Cat. Assombly |
Symbol | Symbol or Drawing Part Sparce 1
Number Sulbh No. Quant. " Name and Electyical Rating (Each) Refercnce Reference Quant. i

i

e 35 RE S Fy
266 i Main temperature interlock - Foxboro |~ % B2 192} ) i |
Calibrated from 60 to 180° F.

267 1 Relay for interlock 266, Automatic

1=
l—l
@
Q
cr
3
jria
(=]
poet
o]
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g
3
4]
=
o
(w3
g
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4]
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&
O
i
e
cf
I
| &
rr

2674 1 Resistor for 267, 1100 ohms 60 watt

. 268 | Air interlock 1 NO contact -
BT P 5 amps. 250 wvolis :

e o) SR

“ogmoll |01 | Filament line switch 3000 volt | S#554203 Tw7603547
RN IRt S rectifier. DPST Hated 250 volts -{Weatinghouse P11
30 amps. :

et 2 Fuses for switeh 270 - Rated 10 T-7603547

Coiewe | | 1 | 3000 volt rectifier line switch S#654205 T-7603547 |
' 5 PST Rated 30 amps. 250 volts Weatinghouse P-310 "

273 3 Puses for 272, Rated 10 amps. Cat #7056 T-7603547
250 volts P-16
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11.06 Distribution Pansl ~ Diagram T-7603547

Clipcuit Circult Mfgr's Cut. Asscmbly
Symbol 8ymbol or Drawing Paort Sparea
Number Sub No, Quant. Name and Electrical Rating (Each) Reference Reference Quant.
274 1 | Bnergenocy shutdown switch - Bryant SPST Cat. #3961 T-7603547 P~39 .
Rated 125 volts 5 amps.
275 1 { Auxiliary relsy for blower starter item 252. | S#518924
Type XG-2 rated 5 amps. 250 volts. West inghouse
276 1l ,Hesiétor for modualator bias rheostat 209. Ohmite code
| 1000 .ohms, 200 watts. BOZZE and
SRS description




" Clrcuit Cirguit

. . Mfgr's Cat. Assembly
~7. Symbol |- Symbel S o Drawing Part Spores
© Number Sub No. Name and Blectrical Rating (Each) Reference Reference Quant.
301 Rectifier filament contactor Type S#437202 T=7603504
12K Rated at 5 amps, 250 volts Westinghousse P-6
o 302 Rectifier filament rheostat P-7603504
L National Electric Controller Co, Type R-8 P~7
e 25 ohms, 1,5 amps., 250 volts
coomosl| Rectifier filament voltmeter - Cali- | S#630117 T-7603504
R | brated 0-250 volta, 60 cycle, full Westinghouse P-8
£ scgle. Self contained multipliler.
) L\jf:'
i Filament time delay relay 1.5 Yailes T-7603504 . .| .
minutes meximum time delay. Contacts| S5#818820 P-9
rated at 1.5 amp. 125 volts, Motor Westinghouse
rated at 220 volts, 60 cycles.
;,“fFiiémaﬁfqtfahafbrmer Priﬁary 210 volts
[ 60 cycles 3 secondsries each rated
at 5 volts 10 amps. One secondary
- l-rated at.5-volts 30 amps, Compen=-
]sated for full load. Ingulated for
14000 volts, ”
306 Tube sockets goy ROA-872 S#552123 T~7603504
Westinghouse P-11




11.07 Low Power Reetifier - Diagram P-7704469

g6t

S#563185.,

Circuit Circuit u?;l Clt- As:n::»ly
or Dyawing &
:ﬂg ::::ﬂ. Quant. Name and klecq-iui Rating {Bach) Referenice Reference
307 1 |Plate transformer - Primary rated at %Heq. 195622 | T-7603532
220 volts, 3 phase 50/60 cycles. . Weat inghouse P-12
Tapped to give 2 5%, + 104 and 65% '
rated output voltage.  Secondary rated
at 1300 volts 2.2 emps,
308 1 Filter reactor rated at 5 henries at 1! S#651449 T-7603504
: ampere dc, West inghouse P-13
309 1 Overloed relay resistor Ohmite 15 Code CESIL T-76803504
ohms, 40 watts P=-14
', 3LO 1 |D=C overlcad relay, Instantaneous 12PACl2Al
= opening, timedelay closing (G.E.)
310-1 1 Relay ccil, calibrated l-1,5-2-3 amp, | WSF-3128749
d.c.
311 1l |[Plate voltmeter calibrated for 0-3500 |S#563185 T-7603504
volts d.¢c, External multiplier West inghouse P-16
included in S#563185.
3L2 1 Multiplier for meter 311. Included in




e Qﬂll?o?iﬁéﬁ;?éwép?Rébtifier - Diagram P~7704469

Circuit -

Symbol
Number

Circuit
Syrbol

Sub No,

Quant.

Name and Blectrical Rating (Each)

Migr’s Cat.
or PDrawing
Refercnce

Aspermbly
Part
Reference

Spareg

Quant.

313

Potentiometer Resistors Hated 2500
ohms, 200 watts tapped every 250 ohms

Code BOVIL

T-7603504
P-17

Potentiometer reaiatqla”fated at 4500

ohmg 200 watits

Code BOVIL

T-7603504
P-18

AC Overload Relay Type SCl with latch

Adjustadble from 8 to 24 amps., Contact

‘rated at 1 amp,, 125 volts de,

L S#679375
+ Weatinghouse

T-7603504
P=19

fffPlate ruh'cqntactor Type 1S5F5 per
| dwg. 7=-A~481 with break interlock.
" Rated at 25 amps., 250 voltas

S#750007

Westinghouse|

T-7603504 | .
PaR0

Plate transformer series resistor,

|.Reted st 2 ohms 80 watts Ohmite Co,

Code AIGUA .-

| .Plate stert contactor Type 15FS
| ReX, Dwg, 7-A-481 - Rated at 250
| .volts, 25 amps.

S#750007
Weatinghouse

| maneoss0s |
Cipegm .

.:Sériea resistor for coils of 316 and

318. 100 ohms, 200 watt

Code BOVIL

T
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11.08 XAIR RECZIFIER TUBE UNIT.

QORKECTION DIAGRAM P-7760701

Circuit

Circait Mifgr's Clt.. Assembly
:’m::t Ss:'!l:n :;::. Quant. Name and Blectrical R_nting {Each) :ﬂ%::c Rc:::z:tw gﬁ:::
401 7 Hain rectifier $mbes. BCA-8"70 ¥-7360480 P32 .
402 7 | Filasent trsosformers. 0.44 KVA, B0/60 9TTA19A1 27659347 P-2
oycleos. Primary 220 volts. Secondary 5.5 fe.B.)
vwolts, 80 amp., insulsted 16 EV &C.
403 4 Arc-back indicsters. 128 smp. KB or 7D amp.| 9XX1841% P-7659347 P-3
D.C. continuous, 20 to 30 amp, reverse {6.E.}
eurrent to trip. 15 KV !nnulgtien! coil %o
frame. -
405 7 | HBester tube loading resistors. Each rated 5 |GCE-1924017 T_7659351 P-2
ehns, 80 watts opem. Series oconnseted. 5 olms
{6.B. )
408 1 Heator tube filament resistor. 13 ohms | QOK-1924017 £.765938) P-3
tzoped at 12, 11 sand 10 ohms. 80 watts open. & description
(G'E. l
407 2 DPoor interleeks. One circuit opens with E-746 0330 G P.7760658 P-3
doer. 5 amp., 220 volte a.c. {G.E.)
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11.08 HAIW RECEIFIER TUBE UNT®. CONHECTION DIAGRA P-7780701

gwitch. ©Cirvcuit opeans when fioor plate is

lifted. & aap., 125 wolts.

(G.E. ):

Circuit Circuit Mige's Cat. Assembly e
Bymbot Symbol or Drawing Part; Sparce
Number Sub No. Quant. Name and Rlecixical Rating (Each) Raference Reference Quant.
408 1 |&ir blower & motor.
408-) 1 [Ady Yiower.  iAmerican Blower Corp. "Biroecco™, Beseriptisn T.7%59418 P-17
size &, type P, with exhauster, arrangemsnt {8irocoo !
#4. Hated to supply 170 cn. f4. of alr per :
minute against 1 ounee statlc pressure.
408-2 1 |Hetor. ¥Frama 37, single phase, 220 volts, 60 | SEES7RA2IO T-7659418 P-18
eysles, 1/4 H.P., 3450 B.P.H. 2t full load, {G.B. )
line start, 1.95 smp. ruomming, 13,7 ssp. full
load Btarting.
. 409 ') |Pilament rheostat. (Type CR-8001-BOB). Two |DL-2209412 G-23 | W.7350480 P-17
I 15" plates in parallel. Overall rating 3 Insulated Shaf$
ohmns, 20 smp. first and last steps, 60 steps. {¢.E.}
410 ¢ |71 |#ileuwent voltmeter. Full scale doflection st | Bype AR-2 V7350480 P-13.-
S B - |250 wlts a~c, Bakellte case. & description .
g8l [ 1 |#11ament switch for changing tubes D.P.S.T., | Cat. GE2924 | W-7350480 P-12
SRR - {280 volt, 30.amp. Cireuits in parallel. {6.E.) . S
1 (Catwalk interlock. Modified Cat. GE274 deor | H-7460288 G.3 W-‘?3§0l..78, P-‘(;




11.08 MXIN RECTIFIER TUBE UNIT. CONNECTIOKR DIAGRAM P-7760701

Cireuit Cireait Mégr's Cat. Assembly i
Symbol Symbol : o Drawing Part Spares 1
Number | Sub No. Queat. Naroe snd Electrical Rating (Each) Reference Reference Quant, l
422 i Flate transformer output switch. I pele, 6028061 G-2  : 7659400 P-39 l
single throv, remote marmslly operaged. Front less parts 39
conmreted hinge, bmck connested contacts. to 45 incl.
15,000 wolts, 400 amp. (6.B.}
4224 1 |Plate safoty grounding switch. S.P.8,7., | T-7660410 G-1 | T-7659400 P-53 i
. closed when switch 422 is open. (G.E.)
428 8 |Esetifier alr heater resistors (type Y-3219), 51X335 T-7659416 P-36
Esach rated 230 volts, 352 ghms, 150 watis. {6.E. }

Resistors in parallel.

=401~

429 1 boad ammeter. 150 ampere scale, 100 Type DR-2 W-7350480 P-15
millivolts for full scale deflection. To de | & dessriptien
used wi th shunt 429-4, section 11.16. Each {6.E. }

of two commeeting lasds is #14 wire, 50 £t.
long. Bskelite case.

430 12 Voltmeter mnltiplier resistors. Each rated QCK-19%2 4017 T.7659352 P-2 |
20,000 ohms, scourate to 2%, 80 watts open. | & deseription
Resistors in series. {6.2. )

431 1 Yeltmotor proteeti vo resistor. 1000 olms, 80| GCK-152401%7 7-7659352 P-3
watts open. 1000 obms

{6.E. }
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' 11.08 MATN RECTIPIFR TUBE UNIT. GONNECTION DIAGRAM P-7760701

{Fdwards & Co.)

Chreuit Circuit Migr’s Cat. Assembly B
Symbol Symbol or Drawing Part Sparca |
Number Sub No. Quant. Name and Electrical Rating (Each) Reference Reference | Quant i
C 432 1 [Rectifier tube hounr meter. 220 volt, 60 cyele SKITY . W-7350180 P-16
Teleshrom motor. 99999 hours maxiusma. {¢.B.)
Bakell te case.
: , !
438 1 |Restifier voltmeter. Mull scals doflection at Typs DR-2 W-7350480 P.14
: 62.5 milliampsres d-c., corresponding to 15 KV| & deseriptiem :
en scale. Bakelite case. (6.E.) ;
|
_ 654 } |Emergemcy shut down switch. One cireult n.o.,| E-T482891 G-} W-7350480 P10
: ) one n.¢.; n.0. not used. B8 amp., 220 wlts a.p. (C.E.)
435 "1 {Reetifior air tamperature indicator. Foxboro | H-7460202 P-3 | W.7350480 P-11
B . indi cating thermometer, 60 to 180 deg. F. 8
L foot comseting tube, copper bvulb #7268, bdlack
o figores on white dial.
438 1 |Reetifior air themmostat. Type OR.2992-E-l1. | 4980631 6-76 | ®-7659416 P37
R Operating range 85 to 107 deg. F. (G.B. )
437 1 |Rectifisr air bellows & dsmper. Oporating | 4924969 P16 | P-765%418 P-28
- range 80 % 150 deg. F, (6.E. )
438 6 |DP-C overeurrent relay target asgemblies. 4 | #130 and | §-7T350480 P-34
drop saamnciator 12 welts @.c. , Goseription
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1X.08 BAIN RECPIFIER TUBE UNIT. CONKBCTION DIAGRAR P.7760701

Circuit Circuit Megs's Cat. Assembly
Symbol Symbol or Drawing Part Spares
Number Sub No. Quant. Name and Blectrical Rating (Each) Reference Reference Quant,
439 2 fraveformers for relay targets. 25 watt, 110/¥686.T and W-7350480 P-35
wolt, 60 cyele primary. 6/8/14 wit deseriptien
seoondary. (Bdwards & Co.)
440 2 Fuges for relay targets 6 amp., 250 wlts. GB1457 W-7350480 P-36
(G.E. ’
44) 1 Safoty switch interlock. ©me circuit opene [M-7450330 G-l P-7659400 P64
: when switch is eclosed. 5 amp., 220 volts {6.8,)

R.Co




11,09 OIL CIRCUI% BRPAKER UNI%,

CONNROTION DIAGRAE P-6120104

S

connection of plate transformer primsries).

-Type-FE-33, solenold opersted, 3 pole, single
. throw, 5000 volts, 400 amp. continwous.
| Closing coll.
| Operating range 90 to 130 volta d.es
S _-Intemittent service, '

| Teip.coil,
1 Intomittent sorviece. . SR
‘Auxiliary switch asnmbly, 5 1. o., 2 n.c. i
f-'clmits, -double dreak.
:|. /250 amp. for 3 seconds.
' -'circuit bresker oll. '

15 amp. at 125 volss 4.c.
6 amp. at 125 voltn d.e. o

10 mp. eontinuous.

& douriptim
( Gn E- ) .

WSP-22417L

__m.azusi -

P-5024988 G5

GEE2L
(G’ . En ]

" et | cireuit e _ Mfgr's Cat.. Asscmbly
Symbol e or Drawing Port Spaces
Number Sub No, Quunt. Name and Electrical Rnting {Rach) ' - Reference Reference Quant.
-4 Tripping current tramfomers. ‘rype wP-1l. 46X942 T.£038302-401
5006 volt, 400/5 mporoa. 30:1 rat!o. Spec. | (G.E.)}
3151262-1‘?. '
a2l 1 closing’ velay for circuit breaker 417. Type |2182135 6.8 T-6038302 305
PR PR.54, hesitating relay. (G.B. }
) 412 1 Coil, 125 volts, 2.27 amp. d.c. Intermlttent | WOF-324528
S sorvice.
1 | "Low voltage™ oil circult breaker (wye DL-2883228 w2

.:-»mgh wltago" oil cirenit brealmr._

{Delta
cormection of plate transformer primaries.)
Duplicate of symbol 414-4, this section.

DL-2683228 . G2

.and deseription
(G.E.)

®-5000302-201 |




11.09 01l Circuit Breaker Unit.

Connection Diagram P-6120104

Clroult Circuit Mfgr’s Cat. Assembly
Symbal Symbol or Drawing Part Spares
Sub No. Quant. Name and Electricef Rating (Rach) Reference Reference Quant.
1 Reclosing oil circmit breskerfor main DI-~60562204 G-1 @ T.5038302-501
rectifier starting. Type ¥FK-44-BY2, solenold (& description BoogpET
operated, 3 pols, single throw, 15,000 volts, |(G.E,} (o po el
600 amp. continuous. Interrupting capacity TR pt Y
-50,000 KVA as applied, 100,000 KVA for 39;{}6”"'
‘H.EM.A, duty cyele - x
415-1 1 | Closing coil, 81 amp. a2t 125 woltx d.c. F.3121585
L |- Intemittent service. Operating rangs 90 to
S Y 1507 volts dle. '
415-2 |- 1 | High'speed trip coil. 27 amp. st 125 wlte
' "~ ‘l'dsc. -Intermittent service. Operating range
70.to 140 volts d.c. '
415.3 3 Auxiliary switch assombly, 4 n.0e, 4 n.c, P-65028591 G- ~t
eireuits, doudle bireak, 10 amp. contimuous, \
250 amp. for 3 seconds, .
415-4 1 Trip coil plunger. ¥-6019336 G-1
3 Plate starting resistors. Type SG, CR-JB227, |K-495%002 16038302405
& 1.92 olms per bank; 1 bank in series with (G.E.) R
] each 2300 volt line. 210 amp, for 8 seconda.| -
g 418-1 | 48 Resistance grids., - 5G.-#12
417 1 Rectifiexr "ran™ 0il clircuit bhreaker, ' |DL-2883228 G-2 |T-6038302-20}

Duplicate of symbol 414-4, this sedtion.

.|and description
{G.E.)




11,09 0IL CIRCOT® BREAKER UNIT.

" CONKEBCTION DIAGRAM P-5120104

" Cireuit
Symbol
" Number

Circuit
Symbol

Sub No.

Name and Electrical Rating (Bach)

Migr'a Cat.
or Drawing
Reference

Assembly
Part
Reference

Sparcs
Quant.’

4184

{type PB-54).

Glosing relay for cireuit braaker 414-&,
anlicato of symbol 412, this
uctien. is

f

2182136 6-8

(6.E.)

I ?-6038302-308

|

;

{Type PR-54}.

Closing rslay for eircuit breaker 414-B.

section. ..

nnpneata of symbol 412, thxi ‘

2182135 G6-8

. (GQE_. ]

L15-601'583034’505

2300 voi"t'-_:- diseonneets for rectifier.

{Type
m—llqu]. 5.1’.3.!., 15 000 volt, 400 smp.,

front connected, with blads latch.
Switchhock-- 10: tt. 1ong

7.3652700 G-28
(Gn El ]

8850077 G-7
{G.E.)

76038302301

'cldlé'iig rolnqr for bi]-." 'ci'reuit bresker 415,
| {2ype FB-541.
L seetion. sl

‘Duplicate of symbol 412, this

2182135 G-8
(8.E. }

2-6036302-305

2 |Potential transformers.
" 3000 welts,. 100 volt-mpms, 2031 ratio.
apoe. 3151015-62. : . .

" (Type E-52} 3000 to

8X948
{¢.E.)

T-6038302-403

Potenfiéi transfommer fuses.

197563
{Inclunded with
symbol 427}
{6.B.)
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Quantities are total for three P.A. uni¢s

11.10 POWER AMPLIPIFRS. CONNECTION DIAGRAM T-76594138

Circuit Circuit Mfge's Cat. Ausembly 7
Symbot Symbol . * oc Drawing Part Spares
Number Sub No. Quant. Name and Electrical Rating (Each) Reference Reference Quaent. ;
. |
50% 1% Powor smplifier tubes. q%ca-esz T-765942% P.51 :
i
502 12 | 6rid tank cspmcitors. Casing No. 77, 0.001 |UC-2325 P-7659423 P25 |
mfd., 15 EV at 60 cycles. {(Faradon)
503 3 €rid tamk coilsn. R-7659353 G-l P.7659423 P.7
{G.E.}
504 3 | 6rid chokes. M.7461295 G-1 |T-7659423 P-9 |
. {6.5,) : .
© BOB 3 | -0 grid sameters. 10 amp. &.c¢. for full Type DR-2 & T-765942% P-24
scale deflection. Bakelite case. description ;
‘.G.E. ]
506 S ¥ilsnent “ran™ switches, S5.P,3.T. 1200 amp.,|Pype 4L T.7%65%407 P-6
250 volts d.¢. continuous. S#554839-4
{(Westinghouse}
D05 & 3 Pilsmont "off” interlocks on 506. One M-746 0330 6.1 P.7659407 P-27
circult, opens when switeh is opened. 5 i (€.E.}
., 220 volts a.c. |
|
807 3 Filasment “start™ switches. S5.P.5.7T. 1200 Type AL | T7659407 P-6
. s 280 volts d.c. oontimmuu. o : S#B54839-4 - o
A {Wontinehouse) )




Mtitiu m
11.10 Pom MPLIPIM.

MEOTION DI&GRAM '2-7659413

_”;'tor thr P.&. nnits. L

Circuit -

Assembly

- 8BS amp., d.c. sgntinvous.

Circuilt umr.mm
Symbol Symbol . . or Drawing Fart
Number |- - Sub No. Quant. Name and Ekctricnl Rating (Bach) Refereace Reference
-1 2 R 5 nlmt "'oﬂ"’ 1nterlocks on 507. One . E-7460830 G-1 | 2-7659407 P-27 )
' etreult gpens when ewltch is opened. 5 amp.,| (6.5} i
220 volts R. C. B !
i i
SEERNTIS [+ : S 8 | Pilement starting resistors. Two ir parallel|Type CH-9143 P-7659407 P-7
N P . in-esch wnit. £Dach resistor rated 0.03 obms,|Cat. #187489 i
(G'E. ,

Plate parasitic chokes.

E-7461294 G-1

(GOE(}

‘27669385 P-4

Plate parasitic choke safety gaps. Nomal

epacing 3/4".

K-71867290
Parts 1, 2 a:nd 3
{(G.E. )

T-7659388

88

Parts 86, 87 and

P;I.gt;e eﬁokes.

H-7461297 G-1

P-765968.P-5 |11

(G.E. )
: P.‘Late proteetive resistors. . 12 resistors in R-9010-R-TL T-76569356 P-2
| seriss with the plate of each tube. Each 3.2 abms TELe T
-__'-rosistor rated WP obms, 250 watts for 150 | (G.B.}
T
D-C overcurrent relays. Type PQ-31 relay 27659389 6-1 | T-7659423 P-16
wodified to insulate coil from contacts. Ome|(8.E.) -
n.0. on® n.c. contact olreuit; one suxiliary
n.e. contaoct cireuit for drop signal.
512.1 12 Relay coils. 5 amp., 0.156 omms. W3¥ 328230

L




Quantities are total for three P.,A. units
11.10 POWER AMPLIFIERS. CONNECTION DIAGRAM P.7659413

Circait Circuit ’ Mfgr's Cat. Assembly

Symbol Symbol or Drawing Part Spares
Number Sub No, Quant. Name and Electrical Rating (Each) - Refetence Reference Quant, i
512-& 12 | Coil shunt resistor for relays 512, 1.5 QUE-26 73192 P7669356 P-5 |
ohma, 200 watts open. 1.5 olms o
- (6.E. )
ST , ::"—%
SR -1 k- IR 12 | Plate smmeters, Full scale deflection at 10 |Type 8DO24AY T-7659388 P-6

sp, d.¢. with amature ¥3.83372, Pg, 1, sub |& descriptiom
1, excopt total torque 0.25 AMM, rectamgular |(G.E,)
magnet, printed secale, 50 millivolt drop,
bakelite case. o :

514 - 18 | Mster by-pass capscitors. 0.0l mfi,, 2500 |Hodel AF, 77659423 P-25

-

volts. 0,01 med., T-7659388 P27 | - -

= (Sangamo } e i

e .
518 12 Plate blocking capacitors. Casing No. 140, [DC-3059 T.7659368 Pa7

0,002 m#d., 30,000 volts R.M.5. at 60 cycles, {Farsion)

816 12 | Neutralizing capacitors. Casizg #111, UC-3165-K P7659425 P53

0,000310 mfd., 35 KV, eoff., 60 cycles., 8 amp,
at 700 KC. Two capacitors in series in each
noutralizing lead. -




Qua.ntiﬂes ‘are’ td'_t'ai.i_-"_'.i‘.é'z?:_-:three P,A. units

11.1ﬁ POYER MMPLIFIERS. CONNECTION DIAGRAM TP-7659413

O R

millivolts d.c., corresponding to 160 smp.
R.¥. on scale.

519-4 and 519-B.
resistance to thermocouple.

To be used with symvols 519,
0.065 ohms total lead
Bgkelite casas.

& description
(G.EI )

Circult Circuit Migr's Cat. Assembly
Symbol Symbol or Drawing Part
Number Sub No. Quant. Name and Electrical Raoting (Ench} Reference Reference ! Quant. - 1
_ § “wj
517 3 Tank capacitor assemblies. 19 plates per  |[W.7350475 G-l P-7659423 P-6 !
helf tank. : {Includes ' |
symbols 518, ’:
519, 519-A, 521 {
& 522) i
(G.E. ) !
R 1 3 | Static drain chokes. M-7461297 G-1  |W-7350475 P29
o519 % | Coupling coil for tank smmeter - Customer
519-5. | 3 Thermoconples for tank ammeter. 5 amp. 1290452 G-1 -
e e R,F,, 10 millivolt= d.c. Form 2, (G.E. )
R 519-.:8 3 Calibrating rheostats for tank awmeters. 4 |Cat. H2R T-7659423 P-b5
EEERT S watts, 2 ohms. {Yaxley)
520 3 Tank ammeters., Full scale deflection at 10 | Type DR-2 T-7659423 P26

Spares S
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Quantitles are total for three P.A. units

Cireuit Cirenit Migr's Cat. Assembly
Symbol Symbol or Drawing Part Sparea
Number Sub No, Quant. Naoe and Electricat Rating (Hach) Reference Reference Quant.
621 3 Tank coils. T.7659348 G-1 V-7350475 P2
{C.E,}
522 5 Coupling coils. 77659349 G-1 W-7350475 P-3
(G.E.} :
823 3 Water "on" lighte,
523-1 3 Lamp indicators, with 1200 olm resistor for $¥549462-D T.7659407 P-8
125 volts. {Weutinghouse )
523-2 3 Lemps. Masda T-4, 0.11 amp., 18 volts. 9%549474 T-7659407 P-9
(Westinghouse )
523-9 3 Lens, Gregn. S#549469 T-7659407 P-10
{Westinghouse )
BSt 5 Safety grounding switches. 3 pole, single T-7653400 62 T.7669423 P-16
throw. Includes symbol
546
(G.E. )
532 8 Grid safety gaps. Formal spacing 1%. K-7451327 ~7461327
P-7 and P8 P-7 and P-8
(6.E.)
533 6 Hator temperature Interlocks. 60 to 180 deg.|M-7460202 P-2 W¥-7300196 P-10
¥v. : (Poxhorols
ovder through

G.E. }

|

|
I
|2




Quantities are tota_i_'_'f_or- three P.A. units
11.10 POWER AMPLIFIERS, CONNECTION DIAGRAM T.765%413

Cireuit f Cireuit ' _': e Msgr's Cat. Assembly
. Symbal” |° Symbol : 2
‘- szer. - Suh No. Quant, Nautne and Electrical Rating (Rach) (;dbe:::cl:a Rczn:nce gp;::
835 | 12 | Water flow interlocks. | WW-T300196 P-9
- 6 | Left to right flow, 30 6.P.M. B-7460200 P-2
6 | Right to left flow, 30 G.P.M, . R-7460200 P-4

NOIE:s Parts mechanically interchangeabvls for
both directions of flow. Electrical
cironi¢ closed at full flow; contacts
rated 3 amp., 250 voles a.c.

CesTTe

8. | 12 | Door Interlocks. One circuit, opens when W7450330 G-1 TE_7660781 P-9
e door is oponed. 5 amp., 220 volts a&.c. {(G.B.)
."_j 538 ' 3 Cat walk intorlocks. Modified GE274 door H.7460288 G-3 W»‘?3504?8," 1’.-?1

switeh., Cireuit opens when floor plate is {6.E,)
lifted., 6 smp., 125 wvolis.

889 |+ . |- 8 | Hmergemey shut down switches. Each has one |M-7452691 G-1 | P-7659423 P-10
AR R eircuit n.o., one B.¢.; N.0. no%t used., 8 {G.B.) _
8mpPe, 220 vOlts 8.0,

{Westinghouse)

540 3 Filament “off"* lights.
- 540-1 3 | Lamp indicator, with 1200 ohm resistor for | S#549452.D 77659423 P-27
125 volts. : (Westinghouse)
i 540-2 3 Lamp. Hasda T4, 0.11 mop., 18 volss, 38549474 T-7669423 P-28
o {Restinghouse!
540-3 3 Lens, green. 3#549469 T~7659423 P-29
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Quantitios are total for three P.A, units

11.10 POWER AMPLIFIERS.

CONNECTIOR DIAGRAY T-7659413

Normal spacing 3/4".

fofg 1 70

P.g§? and P58

Circuit Circuit Mfitr'a Cat. Azsembly
Symbol Symbol or Drawing Part Spares
Number Sab No, Quant. Name and Electricol Rating (Kach} Reference Referencs Quant.
: i~
541 S Grid bypass capacitors. Casing 7-B, 0.01 UC-2218-4 ?.7659423 P-30 | l
mfd., 15 KV eff. at 60 cyecles. {(Paradon! :
548 5 Gpounding switch interlocks. OUme cireuit M-7460330 G.1 T.7659400 P-64
opens when main ewitch is closed. 5 smp., (G.E. ) ;
220 wvolts a.c. |
LoBeT 6 | Grid line blocking capacitors. Casimg 111, |UC3141-X K-7867481 P-10
0.0l mfd. 10,000 volts eff., 60 cycles. (Faradon)
548 6 | Grid line series resistors. M-7461603 G.1 |T-7659423 P-58 |
{G-E. ) ::
548-1| 12 | Besiator slements. 1000 watts at 110 volts. {110-U-252 H-7461603 P-13 i
(Anderson-Pitts, j
Kansas City, Mo.| :
1
549 12 Grid stabilizing resistors. 1/2" diam. x Description P-7760945 P-21 j
4 1/4" long carbon rod, 3/8" copper plating |(Joseph Dixon
each end. 2 ohms, 22 watts. Crucible Co., ';
Jersey City, !
H.J.)
: E
550 12 | Grid stabiliszing chokes. P-7750945 P-11 |P-7760945 P-11 | |
(G.E. ) ; ‘
' !
361 8 | Plate ssfety gaps. P-7659388 P-ss P.-7659388 P-66,

12



Quantities are total for three P.i, units

11,10 POWVER aMPLIFIZRS. CONNECTION DIAGR-M T-7559413

~oBTT

Circnit Circujt M’fn’n- Cat. Asscmbly
Symbol Symbot or Drawing * Part Sparey
Number Sub No. Quant. Name and Electrica! Rating (Eacb) Reference - Refarence Quant.
B52 12 Pilament fuses. 250 amp., 250 volg. GElL 053 "B7750704 P26
{G.E. }
!
553 i 27 | Self bias resistors. 10 ohms. (R~9010-R-Y iM-7461614 P-13
10 ohms
(G.E.}
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11.11 ANTHNRL HOUSE., CORNECTION

DI AGRAX H-7461371

Circuit

Circuit

Mfgr's Cat.

Assembly

Bymbol Symbol or Drawing Part Sparcs
Number Sub No. Quant- Name and Electricat Rating (Each} Reference Reference Quant.
608 1 | B-F current transformer. 100/5 mmp., 20:1 6L-49978 P-776 0705 P-4
ratio at 700 KC., & descriptiem
{G.B.}
605-1 1 Pilm cut out cartridge 224577
soai ) | Zhomo-couple for 606. & amp. B-F, 10 milli-| 1290452 G-1 P-7760705 P-3
volts d.c. Form 2. {G.B.}
808 1} | Snteana ammeter. Full scale defisction at 10| Type DR-2 P-776 0705 P-2
milli-volts d.c. corresponding tv & scale & description
reading of 100 mmperes RF, To bes used wiih {¢.B.}
themocouple §05-& and R-F current
transformex 506,
607 b 4 Entenna tuning indactance. P-7760738 G-} BL-75560350
{G.E.] Itea 9, pege 1.
608 ; 4 Antenna horn gap. T.7659429 G-3 V.7350484 P-8
' {Includes {Includes
symbol 610) symbol 610}
{G.E.}
609 1 Antenys rectifier coupling ceoil. T.7669465 G-1 DL-7550352
G.2,) Item 25, pege 1
610 X Antemna gromnding switch., $S.P.8.7, T-7659429 G-1 W-7350484 P-8
Connected across hon gap 608, {Includes (Enclndes
- symbpl 608] symbol 608)
(6.B.) '
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11.11 INTENNA HOUSE. CONNECTION DLAGRAM M-7461371

Cireuit Circuit Mfge's Cat. Assembly
Symbol Symbol . or Drawing Part Spares
Number Sub No. Quant, Name and Rlectrical Rating (Each) Reference Reference Quant,.
611 i § Antenna-ground shunt capaciter. W.7350484 G-1 : DL-.7550352 :
{Includes Itenm 27, shest 1
gymbols 5§08 & {Includes
610} symbols 608 &
G.B.) 610)
51% ) { Brogrgency shmt doem switch. 8.P.S.7. tumbler GE2513 DYL-7560352
switch. Brown handls. 10 smp., 125 volte. | (G.E.) ftom 29, pege 1
827 1 Antenna rectifier tuning cipacitor. Casing UC-3063 PL-7550352
' 13-3, 0.0015 mrd., 5000 volts at 60 cycles. {Paradon) Item 30, page 1.
830 X Boor interlock. One circuit, opens when door|M-7460330 G.1 DL-7550352
is open. 5 amp. G.B} Item 32, page 1.
&3 Y | Photo-cell relay for sntenua gap. S.P.D.T. | Customer

sontants.
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11.12 KNTENA RECTIFIER., CONEXCTION DIAGRIY K-7867176

Cireuit Circuit Mfgr's Cat. Awsembly
Symbol Symbol . or Drawing Part Sparcs
Number Sub Na. Quant. Name and Electrical Rating (Each) Reference Reference Quant. '
820 1 Antenya rectifier tube. ROW-217-C ?.7659411 P-8
621 h Filment voltmeter. Full scale deflectlien at | 8AD22VaN 7659411 P39
18 volts a.c. G.E.} |
622 b { Filmment tranasfomer. 0.050 KVA, 110 or 220 |Y-2081 T-7659411 P-10
volt, 60 cycle primary; 11 wlt secondary (G.B.)}
withmid tap. Insulated for 750 wolts &.c.
823 1 Filament rheostat. Type HD-25, 100 ohms, 25 | Description T-7659411 P40 f
watis. {Pe juramasce Co. } '
624 1 (B.-F bypass capacitor. Casing 351. 0,001 UC-3071 T-7659411 P-12 |
mfd., 5000 volts at 60 cycles. {Favadon } |
826 1l Linearity resistor. 10,000 obms, 122 watis QL K-1924017 T.7659411 P-13 ’
gpex, tapped at 7500 and 5000 ohms. & desc;ription
{c.B.
. |
828 1 |[Filement by-pass capacitor. Casing #25. 0.1 | IC-1839 7659411 P29
mfd. eech slde of greunded mid peint, 250 {Faradon) !

volts, 60 cycles.
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11,13 High Pasg Milter -~ ZIZgualizer Dwg, «-740552%

Rated .8 henry

Cirenit Cipcuit M{igr's Cat.
Symbol Symbol ot Drawing
Number Sub No Quant Name and Electrical Rating (Each) Relerence
701 4 Hign pags filter input end output
capecitors. Lach 'nit conegists of Dubilier
two 15,33 mfd,, 110 volt capacitors Type #HC-12C
in parallel.
702 2 High pass filter series capsacitors, Dubilier
The capacitor is rated 13.33 mfd., Tyve :C«120
110 volts, 80 cycles AC,
7C2 2 High pasgs filter shunt inductances. L.303599
Rated 1,66 henries, Y¥hse.
704 1 Equalizer shunt registor 200 chm Electrad
registor 200 ohm resistor with =s1lid- B-2
ing clip. Rated 25 wattas.
- 705 1 Equalizer series capacitor. ZHated Dubilier
: 35 mfd,, 100 volts. Type 808
7086 1 BEgqualizer series inductancs, General Radlo

Special

Assembly
Part
Reference




~351-

11,13 High Pass Filter - Equalizer -

N

Dwg. X-7405529

s,

Circuit Circuit
Symbot Symbol
Nurmber Sub No.
707
708

709

Migr's Cat. Aggembly
or Drawing Part
Quant, Nsme and Electrical Reting (Each) Reference Reference
1 Equalizer series resistor 2500 Electrad
ohm resistor with =liding clip. Type B-25
Aated 25 watts.
1 Equalizer shunt capaclitor Dubilier
Rated 35 mfd, 100 volt Type BO8
1 Equalizer shunt inductance General Radio

Rated .8 henry

Special

Speres
Quant.



S '1'1';1’4'cmwﬁon'l’mm;-f_’dmmuoﬂ DIAGRAM TW-7350121

G Cisenit Circuit i 1 N, Avscibly i T
C U Spmbal Symbol : or Deawing Part ! Sporey
L 'Number_l_ Sub No. Qusni, ; Nuwme and Bleetricat Rating (Eack) ) Relerence ) ~Rcl‘t:enoi ) [ -Qu(ml :
oo BOR-A | ; 5 Time delay ilsclation conitactor. Type : Dh-4980744 - B.7659427 P-8
AL TR ‘;CR-ZSOO-IISB-CN-J.. 2 poles; ons n.g., One . & deseription
.n.c.3 both time delay closing, 0.5 to 8 {6.E.}
| noconds adjustable; insiantanecus opening; 10
| sy, i
80i-A-§ 10 !Relay coils, two in parsliel per relay. ZEach 22D11G3
; ratsd 125 volts, 0.166 smp. d.c. : {¢.B.] . :
5 |Isolation contactor. Type CR-2800-1137-M-1. | DL-3888243 | P-7659427 P-g .
H 7 poles; four n.o., three m.c,: 10 amp. (G.E.} | S
| 8018~} 5 |Relay colls. Esch rated 125 valts, 0.166 amp. 22D1103 ;
_ { !
6 [Isclation relays. Refer to sywbols 823, 824,
625 amd 828 in this geciiom.
& ' |Waseyr temperature relays. Type | DL-2627784 | T-7659427 P-10 . . o
- |CR-2800-1112-BN-4. Omne n.o. pole, 4 =map. I {Includes Includes ;
PR SR : L symbel 803-4) symbol 8032
' 808-1: - 6 |Relay coils. Rated 50 volts, 0.144 amp. d.c. | 22D8G5
i 2o be used witk resistors 80%-4 on 125 volss | (G.E}.
Ad-8. i :
8§ |[Coil resistors for 803. Type CR-9158. 450 - DL-2880121 .38 : T-7659427 P-10

obms, 30 watts opsm.

Includes
synbol 803,

i e vimie
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11.14 CONTROI, PANEL.

CONNECTION DIAGRAM Ww.7350121

(G.B.)

Circuit Circuit Mifgr's Tat. Assembly
Symbol Symbol or Drewing Part Sparey
Number Sub No. Quant. Name and Electrical Rating {Each) Reference Reference Quant.
804 1 [Eain rectifisr filmuent contactor. %Type DL-2822714 ' T-T659427 P-11
CR.2810-1342C-2. Two n.o. poles, 75 amps.; | & deseription |
ane n.0. definite time closing pole, 20 amp. | (G.B.} ;
$04-1 1 [Belay coil. Emted 220 volts, 60 cycles, 0.95 f 2291563 !
sap.
8 [Door interlack relays. Type CR-2800-1114-B.1. DL.1950212 F.7659427 P12
. ywo u'e. ”198. 20 m. (Ga EI} 1
805-1 6 [Helsy coils, 125 volts, 9.1 map. d.c. 22D8G3
1 |Plats auxiliary con §‘E:o. - DL-4 980746 7659427 P13
CB-2500-1138-C-1. ®n.c. po;oi one n.o. & description
definite time clesing pele; 10 amp. {G.E. }
806-1 2 |Belay coils, in purallel. IHsch rated 125 22D11G3
wlts, 0.1686 amp. d.c. _,
807-A 1 [Coil shunt réiiﬂor for 806. 3000 shme, 200 | @CK-2673192 T.7659427 P-l4
: watte open. . 3000 ghms
(Gn E' l
807-B 1 |Tapped coil shunt pesistor for 806 1000 chms, | QCE-2675151 ¥-7669427 P38 |
: 200 watts opem, tapped at ouch 100 ohm step. ° & description




. 11014 CONTROL PANEL. CORNEOTION DIASRAX WW-7350121

Circuit.

Symbol -

Numbey

" Cireuit
. Symbol
Sub No.

Quant.

Name and Electrical Rating (Each)

Migr’s Cat.
or Drawisg
Reference

{
!
3

H

Asscmbly .
Part . Sparen
Reference

808

Halin rectifier filsment time delay relay.
Type MC-10. 3 poles, ene n.o.; one m.e., |
time delay closing; ome n.c.. time delsy
opening: 3 amp.; tims dolay adjustable 0.04
to 33 minutes; adjusted at 30 minutes.
Holding coil rated 220 welts, 60 cycles, 0.1
amp. Motor rated 220 wvolis, 60 cycles, 0.12
amm.

3120002 G-2
@.E)

| 27659427 P-15

Quand,

- 809 |

-clome ather eircult at 190 wolts. -

Hain rectifisr filament uniervoltage relay.
230 wolts, 60 cycleas. Two clrcuit. Adjusted
to close.omo circnit at 200 velts and to

121AV1242
(GOE. l

27689427 P-16 .. |-

| ime clock switch. Type CR-2823, T-15. - Une
| psle, single throw with omitling device and
2 |'plain dial.  Motor rated 115 volts, 60 cycles

"~ { Mewrcury contacts rated 30 anp, s.c.

STISAET
{G.E.}

- B-7659427 A7 |

Shut dewn relay. Type CR-2800-1131-K~-1.  One
| n.c. pole with 40. amp. blow out coil; one
{'me@+ interleck, 10 mmp.

‘Relay coll. 125 volts, 9.166 sap. d.c.

DL-2822776

& description
(G.B.1
22D11G3

B7659427 P18 |

8§12

812-1

Shut down time relay. Type KC-13. Contacts

]

gsme a8 symbol 808 sbove. Deolay afijustidle
0.05 to 36 minutes. Motor rated 0.3 =mp.,
125 wlts d.o.

Cofl. 0.14 smp., 125 volts &.0.

| 3120101 G-1

(G.B. )

| UBF-4237365

1.7659427 P-19 © .




11.14 CONTROL PAREL, CONNECTION DIAGRAM WW-7350121

Cireuit Circuit Mige's Cat. } Ansu-mbly
Symbol Symbol or Drawing Part l Spares
Number Suts No, Quant Name and Electrical Rating (Esch) Reference ‘ Reference 1 Quant.
,1_...._ P S
_ 813 1 Filament K-G start amxiliary contsctor. %ype: DL-4980745 . T-7659427 P-R0
4 CR~28710-1138-CP-1. Three n.0. poles; one has| & description .

10 amp. blow out coil; one has 0.5805 sscond | {G.E.)
time delsy closing.
813-1 2 Relsy coils in parallel, each 0.1686 smp., 125 22D11G3

volts d.0. ;

614 | -1 | Alarm bell for main rectifier filament 219.4 i P-7659427 P-21 |

_ undervoltage. Edwards CO. RECTI-BELL; 6 inch! (Edwards Co. )} =
gong. For use with sories resistor 814-4 on
320 volgs, 60 cycles a.c.; 0.43 aap.

—b.

-68T~

314—4 1 Series resistor for vell. ?Type CR-9158. (me| DL-2880121 G-29; T-7859427 P-22

I R 1-tabe cage. 200 olms, 80 watts open. (G.B.} !

. 815 & | Water flow relays. Type CR.2800-1112-BN-1. | DL-2827784 17659427 P23 -
S One pole, 40 amp. : {G.E. )
8156-1 6 Relsy colls. 125 wvolts, 0.1 amp. d.c. 220803

816 1 | D-C filament underveltage relay. Type Hi-2. | S§518924 7659427 P-24

! {Westinghouse) '

816s1 2 Relay colls comnected in parallel. : b Spec. 225139

(Westinghouse ) |




11,14 cm 'i;'fwm_u

‘CONNECTION DIAGREM WE-7350121

" Cicenit

Mfgr's Cat. Assembly
Syrabol : or Drawing Part Spares
Sub No. Quant. Name and Elcctncal Ratmg (Ench} Reference Raferunce £ Quaat i s
1 &ax. relaw for rectifier filment 2841462 G-2 | T7653427 P-62 ¢ Ui
undorvoltage. -Type H3.2. - One oircuit, n.e., | {Includes . {Includes _
double breax, 5 amp. | symbel 817-4) symbol 8174}
_ iC.B.} ! f
817-1 1 [Relay coil. 220 welts, 60 cyecls, 0.18 asmp. WSF-3040472 |
when usod with serios resistor 8l17-&. |
| | - T
~ 1 |Ceil resistor for relsy B817. 2Type CR-9158, PL-288012]1 G-42 | T-7659427 P-62 |
one l-tube cage. 600 olms, 80 watts apen. {G.E.} (Includes ! ;
T symbal 817}.:
‘2 Main bresker lockeus relay. Type DL-2822774 T 7659427 P36 |
. |cR-2800-1131-8-1..  Ons n.c. pole with § amp. |& description :
- blow out coil; one'n.s. interlock, 10 amp. (G.E.) @
'} |Relsy co_il,'.'lzﬁ--wjlt_;_,_ 0.11 asmp. d.c. 2201163 |
| X 819 -j"'l ' l-ockont proventing relay. Series AQA, qulck | Deseriptien '2-765943-7 P—S'i '
e scting, right moun mounting, with dust cover and {Automatic ' R
mownting bracist. Contacts two typo H (haavy | Elec.)
dutyl, form B (n.c.). :
1 |Belay coil. 6500 ohms. B-281175 = 5
S {Automstic ) ?
Rec. )
7 e
1 - |Brip coil relay for breasker 415, Type : DL-3658036 T-7659427 P-34 |
CR-2800-1135-43-1. One n.0. pole with 40 amp. (G.E.] |
blow cut coil. | '
1 [Reley coil. 125 wolts, 0.104 amp. d.c. | 22B11GS , k
{old Bpec. ‘

VBF-3020034)




11.14 CONTROL PANEL.

CONNICTION DIAGRAM WW-7350121.

Helsy co 11n,‘.‘_

_55_00.._'01.:11_3,. .ap_pr_crx. 9.5 watts.

n-2'8_1175 -

Circnit Ciscuit Mfgr's Cat. Ascembly
Symbol Symbol or Drawing Pact Spares
Number Sub No, Quount. Name and Elcctrical Rating {Each; Reference Reference ot
| | s I
821-4 1 |Trip-seal in relay. Relays 821-i and 6213  12PFC13AY D7659427 Pugl
mounited in one assembly; 821 -& in center. . (Includes | {Includes
One n.o. cireuit. . symbol 821-B | symbol 821-B)
; | (G.E. |
a2l-a-}% 1 Relay ceil. Approx. 0.01 olms. 3128921
§21-B 2  &C overcurrent relags, meanted in same | 12PHI1341 £-7659427 P-81
: #8sembly as relay 821-4. Each relay has one | {(Includes {Includes
B.0. and one n.c. c¢ircuit. symbol S521-4.) jsymbol 821-4,)
{G'Bll
821-B-1 2 Relay coils. 5 amp. a-c. 3128903
822 1 50 EX interleck relay. Type CR-2810-1532-41.3( DL-4382880 T-7659%27 P.25
Two n.o. poles, 15 amp. (G.B. }
822-1 1 Relay coil. 220 wlts, 60 cycles, 0.1 amp. 2ZPAG3R
802 | é Isolation relay assemblies. Autematic Description B.7659427 D35
823 Electric Co. schematic diagram SK-37-1422: @ (Automatic '
824 running 1ist and assembly H-80242, One each Elec,)
. B82b of symbele 802, 823, 824, 825 and 826 mowmted
. 828 in each assembly. Assemblies are removable
and have removable dust covers. A4ll
contacts are type H (heavy duty, platinuam)
, ard are daplicated for reliasbility.
802 § | Isolation relays. Left momnting. Six type E, ' R-1181.46
scontact springs arranged to provide two | {Autamatic
| single pole, double throw circuits; rated 1101 Blac. ]
i Yatis. L {
| 8021 8 ,I
|
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11.14 CONTROL PAVEL. CONNECTION DIASRAM WW-7350121 .

- 826-2

. fAutom. BElec.)

Circuit Circuit Mige's Cat. Asserubly
Symbol | Symbol ) or Drawing : Part \ Spares .
Number Sub No, Quant. Name and Electrical Rating (Each) - { Refcrencs : Referince PoQuant,
823 6 Sustained overload isolation (or leckeut) Description
o relays. Similar to D-8116024 special desh  [(Aut. Flec. Co.)
pot relay., except differemt colil. Left ' :
mownting. Fowr type H contsct springs :
aryanged as two n.o. time delay closing
circui¢s. Time delay adjusted to 5 ssconds.
- 828-1 6 Helay coils.. 2200 olms, approx. 7.5 watta D-232240. ;
823-2 ~ i Dmsh pot o0il (13 to 14 c.c. per relay)  Spac, 5273
- T i (Autem. Elee.!|
i
o824l 6 Firpst reclosurs relays. Left mounting.8 type R~967-4-7 !
PRI ' H contact springs arranged as 4 n.o. . fAutom. Elec.)
N sircuits. . -
. 824X 6 Relay coils. 6500 olma, approx. 9.5 watte. %D—281175 :
- 826 '8 | 'Isolation {or lockout}ready relays. 18 type | R-24784-3 g
- | E contact springs arranged in two like banks : {Autom. Flec.) |
0| %0 give'a %total of 2 n.c. circuits, 4 n.o. . ;
_ | cireults and 2 S.P.D.T. circuits, :
.825-1 [ - 6 | Relay coils. 6500 ohms. approx. 9.5 watds. D-281175
-B26: | "8 . | Reset time relays. Right mounting dash pot Descriptien f
. ' -relay. Similar to D-811565-% specisl dash {Autom. Flec.)
v pot relay, except chanped coil and contact
! spring assamblies. 4 type H contact spriungs
i arranged as 2 n.o. circuits. Time delay
adfusted to 50 seconds. :
| 8261 6 Relsy colils. 2200 ohms, spprox. 7.5 watts. D-282240
-  Dash pot cil {i3 t¢ 14 c.c. per relayl. Spec . 5273

e
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13.14 CONTROL PANEL

I Circnit

CONNECTION DIAGRAM WW-7350121

Circrit Mfgr's Cet, j Asscnbly
Symbol Symboi or Drawing : Part ! Sparey
Numbetr Sub No. Quant. Nauie and Blectrical Rating (Euch) Reference Relernnee Quunt.,
827 ] P a Omit ' , l
828 i~ | Omig ;
_ | L :
829 1 Hain yectifier ﬁla:::ent starting rasistor. 6: CR-9010-Z2-R T-7659427 P28
ohms, 930 watés for 1 minute. © 6,0 oms '
! {G.E. ) [
; i
- f !
850 1 | Tme clock contact "off* switch. S.P.S.P. | GE2588 i'r-’rssgaz'z P-27
tumbler switch, black handie. 10 =mmp., 126 | (G.B.} |
! volta. " !
L | i
31N | 1 Hain rectifier filament undervoltage time DL-4387547 2‘1-7659427 P28
] relgy. Type CR-2880-.1099-G3, Time (G.E.}
i | adjustable 2 to 40 seconds; adjustoed to 8
| seconda. 1 n.0. circuit; 1 n.o. tihe delay
i closing circuit; one n.c. time delay opening
| ciyenit; 185 amp. :
: B3l -d-k 1 Relay coil. 220 volts, 60 cyeles, 0.07 amp. | 22D2G76€
. B3 ke ) ‘ Telechroo motor, 110 volts, 60 cycles, 0.12 189508
' | SmP. :
| ;
831 ~R 1 | auxiliary relay for 8% -A. Type | DL-2822774 {F-7659427 P-29
; CR-2800-1131-H-1. One n.c. pole with 5 smp. | & descriptien !
; : blow out coil. . (G.B.}
| 831-2~} 1 |Relay coil, 125 volts, 0.186 amp. d.c. . 22D1363
sz 1  Shop M- starter auxiliary relay. Type | DE-4382880 | P-7659427 P-25 - -
CR-2810-1532-A3, %wo n.o. poles, 15 amp. i (G.E.) :
832-1 | | 22D2632

Relay coil. 220 volts, 60 cycles, 0.1:amp.




11.14 CONTROL PANEL. 'CONSECTICN DIAGRAM WH-7350121

Circuit Circuit i . Mfgs's Cat. Assembly
Symbol Symbaol or Prawing Part Spares
Number Sub No. Quent. Name and Electrical Rating (Each) Rederence Reference Quant.
833 1 Alr interiock relay. Type CR-2800-1112-BN-1. DL-2827784 T.-7659427 P-23
: Ons pole, 40 amp. {G.E.}
o 833-1 1 Relsy coil. - , 220863
834 K 1 Water header temperature alarmm buszer. 220 (Cat. S57.-4 T.7659427 P30
S volts, 50 cycles, 0.1 amp. {Benjamin Co.)
! \
: 835 ] "1 -Corﬁ;rol circuit. sunply transfer relay. Type (Model R2PAV1iAl
' PAV iinstantansous undervoltage relay. 2
L Ll {-eircutts, 1 n. 0., 1 n.ca cont inuous
T | BBB-1 1 | Belay coil, 125 wlts, 0.15 a.,/with resistor|#SF-3128740
o o 835.2, '
B 1 Relay coil resistor, type CR-9158, one l-tube|DL-2880141 G.10
: '.-__ | cage, 425 olms, 80 watts. ;
o .'gse | e |1 | Antema house control shorting switch, Customer f
ST D.PODI?Q
837 1 Target roelgy for phota-cell in antenna house.| Customer
Tl L One n.0. pole, 125 V. IC eoil.




11.15 OPERATOR'S CONSOLE.

CORNECTION DIAGRAM WW-7350120

Circuit

Circuit

deflection at .50 volts d.c.

& description
(G.EI )

Mfge's Cat. Assembly
Symbol Symbol or Drawing Pert Spares
Number Sub No. Quant. Name and Electrical Rating {Each) Reference Reference Quant.
. e i
901 b 3 Antonna smmeter. Full scale deflection at 8D014¢ABDSY . T.7659421 P-9 '
100 millismperes d.c. Linear scale, 100 amp. | (G.E.)} i
B.F‘ :
Q02 1 Antenna ammeter potentiometem Generel Radic |Description T-765941% P-24 °
type 301-A, 25 ohms, 0.5 smmperes. {3en. Radic} |
903 1 Bias voltmeter. TFull scale deflection at 10 |Type 80014 T-7659421 P-5
millisamperes d.c. Double scale, 200 wlts & description
and 2000 volts d.c., Callbrated with (G.E.) i
maltiplier, symbols 236, 237 and 238.
904 1 Blas wltmater transfer switch. Two circuit,|16SBICS T-7659421 P-13
3 positions and ™off*. 10 smpsres, 600 volts,{G.E.}
905 3 Pranasfer switch grounding resistors. 1000 QCK 2673190 N-7461354 P-5
olms, 10 watts open. 1000 ohms i
(G.E.)
— |
. 906 1 | Main rectifier d-c voltmeter. Pull scale | Type 8D014 P.7659421 P-5
deflection at 62.5 milliamperes d.c. ‘& description
corresponding to a scale reading of 15 KV | (G.B.}
4.¢. For use with multipliier, symbol 430. ‘
907 1 | DC filament weltmeter.. Full scale 1‘1'3'90 80014 T-7659421 P-4




11.15 OPERATOR'S CONSOLE. CONNECTION DIAGRAM WW-735012

froui jroud a | . H
Sc?vmb:l Scymbotl‘ I:Tgl;:;: | Aa;:::ly Spares i
Numhber Bob N, Quent. Nume snd Rlectricel Rating (Each} Reference Reference i Quant. ;

912 S | Transmitter start-stop awitch, composed ofs ! ,

P2 Switches, one for start and one for stop. ‘M-7452891 G-3 | T-7659421 P-10
, Each has separate n.c. and n.c. circuits, 8 : (G.E.}
i &np. j
!
913 | 1 | 125 volt battery "on" light. (125 volts) 6005406 G-& | T-7650421 P-24
" | 913.1 i 1 | Bed color cap. | 6009134 P2 !
- 913-2 1 | Resistor, 2885 chms, 12 watts. §0X207 :
913-3 1 | bamp, 24 volts, 0.035 amp. 59X243 |'
(G.E.} |
|
L 914 - 1l W8IAL "on™ light. {220 volts) . 5005406 G-7 | T-7659421 P-25
& C o} 9141 1 | Red color cap. 6009134 P-2 )
'  914-2 1l Resistor, 5600 ohms, 12 watis. 80X209 i
914-3 1l Lamp, 24 wolts, 0.036 amp. 59X24%3 ’
(G.E.} i
|
—— !
- 915 1 W8XAL high wvoltage "on" light. (220 volts) 6005406 G=7 ! T-7659421 P-25

: 915-1 1 Red color cap. ' , 6009134 P-2 .

. 916-2 1 Resistor, 5600 omms, 12 watts, . 602209
915-3 1 Lamp, 24 volts, 0.035 amp. | 59X243 2
: |
. !
9158 | 1l WSAT high voltage "on™ light (220 volts). i 6005406 G i 77659421 P-25

| 9181 1 Rod color cap. i 3009134 P2
. 9162 1 Reaistor, 55600 ohme, 12 watis.  60X209
| 9163 1 | Lamp, 24 volts, 0,035 amp. | 59243

| G.E.}

]
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11.15 OPERATOR'S CONSOLE. CONNECTION DIAGRAM WW-7350120

Circuit Circuit Migr's Cat. Assembty
Syrabol Symbol ar Drawing Part Spares
Number Sub No. Quant. Name and Electrical Rating (Each) Reference Reference .' Quant.
917 1 Fpergency shut down switch. One n.o. and one M-7452891 G-3 ~ T-765942% P-10
n.c. cil‘cﬂit. 8 onpP. il (GlE.) :
i :
g18 1 Low-high main rectifier vol tage switch. }GEZ590 : T7659421 P23
3.7.D.7. 10 amp., 125 volts. Shallow box,  (G.E.) .
black handle. i @
919 1 WSAI "on" light. {220 volts) 6005408 G-7 T-7659421 P~25
919-1 1 Red color cap. 8009134 P2
9192 1 Reai stor, 5600 ohms, 12 watts. 60X209
919-3 1 Lamp, 24 volts, 0.035 amp. 59X243
{(G.B.)
Q20 h 1 Main rectifier automatic control switch. GE2589 T-7659%421 P27
D.P.5.7. 10 amp., 280 volts. Shallow box, (%.B.}
black handle.
921 5 | Transmitter unit "off" switches. Arrow-Hart | 1640-4 | 7659421
& Hegeman Co. Ome clrcuit n.o., one circuit | (AJH. & H.) P-19 & P-20
n.c., momen tary contact, tunbler type. 10 |
amp. at 125 volts. s
922 5 | Transmitter wnit "on" switches. Arrow-Hart 16404 ' 2.7659421
& Heganon Co. One circuit n.o., one circuit ' (A.H. & H.}

B.¢., momentary contact, tumbler type, 10 |
anp. at 125 volts. ;

P19 & P20

|

|
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11.15 OPERATOR'S CONSOLE.

CONNECTION DIAGRAM WW-7350120

potential transformers, symbols 427.

;:;:nc:;tl Sc;:::; Mige's c_n. Asgembly
Number Sudb No. Quant, Name aud Riectrical Rating {Each) ‘;;:::Z‘ Rcfe::lce giz::.
923 1  {Cooling system start switch. B8.P.8.%T,, 20 t GE2783 T-765942) P-21 |
awp., 126 volts. (G.B.}
924 1 |Low power rectifier filsment switoh. S.P.3.T./GE2788 T.765921 P-2)
20 amp., 128 volts. (¢.E.}
925 1 [Filament MG staxrt switeh. S, P.9.T., 20 _ﬁap., GE2783 27659421 P21
125 volt=. _ : {(G.E. }
.'926_ 1 |Bias M-G start switch. 8.P.8.T., 20 smp., 125 GE278S 2.7659421 P21
volts. :
927 1 Low powor rectifier plate start switch, GE2783 2.7659421 P-21
. OPOS T.. 20 mpa, 125 'Oltﬂ. (G'E-}
1928 1 [(WBXAL shut down switch. Une circni.t N.Oa, H-746289) (-3 P.7659421 P-10
: one nr.c. 8 amp. “ {G.E. )
929 1 [WAXAL high woltage "off" switch. One circuit | M-7452891 G-3 T.7669421 P-10
nle.’ one n.c. B mp- \\-’ (GEQ} .;
_j_
950 1 (2300 volt Rine voltmeter. 3000 vol¥s® a-c., Type 84014 T-7659421 P-8 |
fall scale. To be uses with 20:1 ratlo & description j
{G.E.) ;
I




11.15 OPERATOR'S CONSOLE. COHNECTION DIAGRAM WW.7350120

84T

Circuit - Circuit Mégr's Cat. Assembly I
Symbol Syraboi or Drawing Part Spares
Number Sub No. Quant. Name snd Electrical Rating (Each) Reference Reference i Quent. 4
st ot I_.__..._....... . ]
931 1 Line woltmoter transfer switch. Positioms 168B1C1 T-7859421 P-14
1.2, 2.3, 3-1 end of f. 10 mmp., 600 wols. (6.B) | i
932 | 1 | WSAI high veltsge contrgl switch. S.P,8.T,, | GE-2783 | leo7e59421 Pe21
20 ﬂnp-, ]25 VOltS. '\_.. - (G-Eo)
933 b { W3AI contrel switch, composed of ~ | -
2 Bwitches, wne for siart, one for stop. Each | H-7452891 G-8 |[T-76569421 P-10
has one n.g. snd ocne n.c., circuit, 8 sap. (G.B.) : i
9354 ;] Electric clock. Cyclometar type dial. 115 ADBBO2 T.7%659421 »-17 I
volt, 60 cycle, Telechron motor. {(G.B.)
935 2 | 115 wlt a-c outlets, Side wired, black, GE2257 2.7659421 P-18
eingle mcket, 15 mup. at 125 volts. {G.E.)
936 8 Jacks for velume indicator snd monltor. Pescription T-7659421 P~15
Yaxley Bo. 4 interstage type. (Special} {Yaxley}
37 | 1 | Elmwod line "on™ light. (115 wolts} | 6005406 God | T-7659421 P-26
: 937-1 1 | Red color eap. | 6009134 P~2 :
. 937.2 1 | Resismtor, 2500 okms, 12 watis. ' 60X206
9873 1 Lamp, 24 volts, 0.035 amp. . BBX243
| (BB
i




OLE. - .commcmm nm;m ww.vaaomo

Lire Ciscuit ' Mfwr- Cut- "
Symbol.. | .~ Symbol. B s e T T e . or Drawing
Number Suh Nu. < oL D Ny and Elcct:icnl Rating (Eech) ™ - Reference -
938 S 3 'Da.lrle; lme "on" light. : (115'- volts)-'. _' 8005408 G-4 !'!-765%21 P-26
T 1/938-1 | 1 iRed 'color cap. - o 6009134 P-2 i
S B4 ‘1 Resigtor, 2500 ohms, 12 mtts._- : 60X208
- ; 9383 | 1 |Leamp,. 34 volts, 0. (135 anp. S | B9X243
: | {G.E.)
I TYBY D | .Ia.in roctii\ ar filament "on" light (220 voltsl 6006406 G<7 T.7659421 P25
o1 939-1 1 - 1 |Red coler cap. 6009134 P-2 i
] 939.2 |1 1 |Resiator, 5600 ohms, 12 watgs. 6 0X209 :
9393 1 iLamp, 24 wolts, 0.035 sap. 59X243 i
: : (G.B.} :
. |
e 1 Pransni tter "start"* light (125 wlts]. 5005406 G5 T-7659421 P-24 f
Lol 940-1 i Red coler cap. 6009134 P2 E
771 9402 [ 1 |[Resistor, 2885 ohms, 12 watts. 60XR07
9403 |- 1 ‘jlemp, 24 volts, 0.035 amp,- 5oX243 £
I _ (G.B.) i
T ok - TARE blower "on™ light. (125 volts) 6005406 G-b P-MB5M2]1 P-24
1941311 1 [Red.color oap. 6009154 V-2
I 941.2F 1 ;Resistor, 2885 omms, 12 watis. 6 0X207
. 941-3 : 1 |Lamp, 24 wolts, 0.035 smp. 591243
i | | (6.B.)
942 1 |Pond pump "on" light. (220 wolis) 6005406 G-7 B-7669421 P-25
942-% 1 :!Red color cap. 8009134 P-3
9422 1 Resistor, 5600 chms, 12 watis. 80X209 _
942.3 1 !Lamp, 24 wolts, 0.035 mp. ?9!243}» |
G.E.
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Circuit

Circuit Mfgr's Cat. Annerably
Symbol Symbol ot Drawing Part Spaces
Number Bub No. CQuant. Name and Electrical R__ating (Bach) Refercoce Reference Quant,
43 1 | Tube pamp “on™ light. (220 velts] 6008408 G-7 7659421 P28
943-1 | 1 .|'Bed gsslor cap. 6009134 P-2
943.2.|. 1 Resletor, 5600 obus, 12 watte. 80X209
e (¢.B.)
944 1 | Lew power reetifier filament "on™ light. 6005405 G.7 T-7659421 P-25
{280 volte)
944-1 1 Hed color ocap. 6009134 P2
442 1 Resistor, 5600 olms, 12 watys. 60X209
9443 1 Temp, 24 wvolts, 0.035 amp. B9XI43
m-x. }
] 3 Filament M-8 "gn” lights (126 veolts]. 8005406 G-8 7659421 P24 i
945..1 3 Bed celor cap. 8009134 P8
945-2 3 Rosistor, 2885 olms, 12 watie. $0X207
945-3 3 Loz, %4 volts, 0,035 mep. 53 XR43
IGQB. ) ’
946 1 | Biss B-G “ocn® light. (220 volts) 8005406 G.7 FT66 9421 P-25
9461 1 Bed celor aap. 5009134 P.2
- 9462 1 Resistor, 5600 ehms, 12 wetis. 60X209
9463 1 Lomp,: 24 volts, 0.035 smp, - 59 X245
(G.B. )
947 1 .so m mm :(3%{0_ w_l_t_sl- -_6005%6 G-?f - [ ®T76B943Y P28
28471 1 | Bed caleor cap. . B - 1 6009134 P~§ :_ [ LT
leeT-2 | 3 'Beeimr, 5600 m. 1:8 mtta. . 69;31399;_. OTEI S
947-8 | 1. I . Is0EBAS
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Circuit

Circuit

Migs's Cat.

Assembly
Symbol Symbol or Drawing Pact Spares
Number Sub No. Quant. Nname and Electrical Rating (Bach) Reference Reference Quant.
- 948 1 Eain rectifier "low voltage™ light. 8005406 G5 T-7655421 P24
{126 volts!
948-1 3 Bed color cap. 6009134 P2
M8~ b | Resistor, 28385 ohus, 12 watts., 602207
9483 3 Eamp, 24 velts, 0.085 amp. 5 9X243
(G.E.}
49 1 |¥sin restifier high weltage light. (125 volts}| 6006408 G-B 2.7659421 P24
949.-1 1 Red eolor sap. 6009134 P2
949-2 ] Resistor, 2885 ochus, 12 watis. 602207
9493 1 Lamp, 24 wolts, 0,035 amp. 59X243
{G.B.)
950.4 ) § Bain rectifier "start” light. (125 volts) 6005406 G5 T-75042] P24
95 0-4. ) 1 Red celor cap. 6009154 P-2
950 i 1 Resistor, 2685 clwm, 12 watts. 802207
95043 1 Lamp, 24 volts, 0.035 amp. S9R243
’ . (G.Eo] ;
_ |
$H6-B TR B | Kain rectifier ®yun™ light., (128 volis) 80085406 G.b PLT7659421 P24
9508 1 Rad calor cap. 6009134 P-2
950-8‘1'; h 4 Resistor, 2085 ohus, 12 watts. 6 0X207
950-B 1l Lemp, 24 wlts, 0.055 sap. 593242;
(G.R.




11.15 OPERATOR'S CONSOLE. CONNBCTION D IAGRAM "WW.-7350120

1Ok 2 Nad

;};:::1:1 :;::; Migrs C‘nt. Assembly
Number Sab Na. Quant. Name and Electricat Rating (Bach) ol:efm Rc:::::)u gﬂ::::
1 § |Hodnlator & power mmplifier "on® ilights. 6005406 G5 P.7859421 P-24
{185 volts)

9511 5 |Red color caps. 85009134 P2

9812 5 |Real stors, 2885 ehms, 12 wette. 6 0X207

951-3 5 |Ismps, 24 wits, 0.030 amp. 59X243 {

(G.E. ) :

52 } |B.F ocsrrier “on® light. Xeon glow lamp, type | Bescriptien T.7659421 P-11

@10, 60 to 110 valts, a-c. gr d-c., 1 watl,
clear glaes, madium sorew base, internal 3500
ohm serios resistoy, 0.08 candle power,
eylindrical and helical electrodes. Geneoral
Blestrio Yapor Ewmp Co., Hoboken, H.J.

-

9838 1 | Low powor restifier plate "on™ light. 8008408 G-7 T-_7659421 P36
(220 velts)
983-2 1 |Bed caler cmp. 60091354 P-2
9552 1 |Resistor, 5600 glus, 12 watis. 8 0X209
4 B 1 |Lemp, 24 volés, 0.035 amp. 59%243
(G.E.)
954 1 |[Eain rectifier filsmant switch. GCE2783 T-7859421 P-21

$.7.8,2., 20 smp., 125 velis,

%5 1 |Einweod line “off-on” switsh, cemposed of:

circuit, B8 smp. {C.B.)

|
E
§
2 |Switchos. Each has ono n.o. and ono n.c. 1 -7453691 G T.7659421 P-10 |
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(6.B. )

Circuit Circuit Migr'a Cat. Assembly
Symbol Symbol - or Drawing Part Bparce
Number Sub No., Quant. Name and Blectyical Rating {Ench) Reference Referenice Quant.
956 3 Cakley 1line "off-en" swiich, composed of: : :
2 Switches. Esch has ove m.s. @d one m.e. B.745289) G.3 T.7669%421 F-10 i
957 1 | 50 I¥ exotiter plate voltage switch, composed
off: f
2 | Switches. Each has ome n.e. 8nd on° n.&. K-7452891 G-3 | T-7859421 P-10
oddromit, 8 amp. |
!
958 5 | Telephone & telegreph Jwoke. ZIncluded in 77559421 P-15
. syshol 959 below. Jacks are Tor ¥o. 42 (Includes
plugs. synbol 559) ;
{Sach? v
959 L Telephone & telegraph drop tignals. 5 drep | Cole 1ll-& T.765%42]1 P~15
signals and 5 jacks in one asgembly, {(Sironberg {(Incindes
Stromberg Carleon Code 140. Drep signals Carlson) gymbol 958) ]
have 500 obm colls.
960 1 | ¥ain rectifior mamusl control switch, 77659421 B-10 |
.égmposed of: i
2 | Switches. Egch has one 1.¢. anl one n.o. E-7452891 G.-3 | ®-7659421 P-10 |
sirouit, 8 smp. (G.E.) ; :
H i
961 1 | Overmodwlation indlcator tube. (Thyratrem! |PG-81 ?.7659415 P12 |
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11.15 OPERATOR'S COWSOLE.

CONRECTION DIAGRAM WW-7350120

Circuit Circuit Mige's Cot. Aggerndly
Symbot Symbol o Drewing Part Spares
Number Sub No. Quant. Name and Electrical Rating (Bach) Reference Reference Quant.
982 1 | Pilament {ramaformer. 115 wolt, 50/60 oyels [Y-2103 T-7659415 P.25
primry: 2.5 wlt, 5 ampore secondary with {G.B. )
»id tep; 750 wlts fnsulation.
963 1 Mmdulation irdicator input switeh. GRB26689 P7659421 P-27
E P 5.%,, 10 mep., 250 woltse. {¢6.B.)
9654 3 Grid by-pass capecitor. Farsdom Hodel i¥, Deseription T 7859415 P26
0.0} mfd., 700 wlts. . {Paradom)
965 1 Grid rosi stor. 500 ohms, 10 watés. QCE-28 731950 W.7451364 P-4
500 oms
{Gc E. ,
966 1 &rid ockelos. B-7450961 6-1 7659421 P-88
{G.B.)
987 1 Csrrier potentiomster. General Radle type Desceription 2. 7659421 P-29
214-4, 400 ohms, 12 watta.. (6en. Radie]
98 1 O'vorm&ulation voltmetor switch D.P.D.E., 5 (289739 7659421 P-28
amp., 125 wolte. {G.B.)
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International Besistancs Co. type PB,

Circuit Circuit Migs's Cot. Assembdly
Symbol Symbol or Drawing Part Sparce
Number Sub No. Quant. Name and Electrical Rating {Bach) Reference Reference Quant.
%9 1 Gvermodulation woltimeter. Doudble scsle. SRO14SABE PT65H2) PY
lowor seale 5 volts d-c; no extomal {G.E. )
repistanes. Upper scale “psrcemt modulation
alam®*, calibrated from to 967 medulation|
Eztornal multiplier 969.£ used with uppsr
ecale to give full scale defleotion at 25
volts d.¢.
969-A 1 Enitiplior for ovemodulation vslimeter. (e Inciuded with T-7659421 P-89
1-tude cags, type (B-9153. gymbol 969.
(G.E. )
970 1 Plato resisgtor. 500 olma, 10 wates, QCEK-35673190 B.-7451354 P-4
$00 ams
c‘tsl )
m 1 | Cvormodulation alams relay. Series SQA, Beseription T 75694106 P-27
. single wound, right mounted, 1.5 inch slug on| {iuten. Bles.]
heal ond. Three typs E sontaet springs
arranged to make hefore break; n.c. eireuit
used. Dust ocover and mouating dracket
included.
M-l 1 | Belay coil, 800 ohma. B 280054
o2 1 £larm rolay cspmciter. ¢.1 mfd., 450 volts ?m;:slss T-7659%15 P-28
‘0‘. GQB. 3
918 . ] Almme relsy vesistor, 5000 ohme, § watss, Deseription P.7659421 P22
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Circunit Circuit Mfige's Cat. Ausembly
Symbol Symbol or Drawiog Part Spares
Number Sudb No. Quant. Name and Electricnl Rating (Each) Reference Reference CQuaat
974 1 |Overmodnlatien alarm light. FKeoem glow lamp, |Dessripiion | 7-7659421 P-11
type G-10, 60 to 110 volts, a.c. or d.¢,.. 1
watt, clear glass, medium screw bsse, 1nternal!
3500 olm series resistor, ¢.05 eandle power,
cylindrieal & helical eleetrodes. General
Elestric Vapor Lemp Co., Haboken, W.J,
976 1 (Bias potentiometer reuslstor, 5000 ohm;-s Desoription T7659421 P22
watts. JInternational Resiztance Co., type PB.
976 1 [Bias potentiometer. Genors)l Radlio type 214-4,| Deseription 77659421 P-29
400 ohms, 12 watts. {Gen. Railo)
977 1 Overw;dnlatitm indtcator "on™ light. (116 | 6005406 G-4 T-765%21 F-26
volte
977T-1 1 |Bed solor esp. 6009134 P-3
977-2 1 |Besistor, 2500 ochas, 12 watts. 50X208 .
9773 1 |Lemp, 24 volts, 0,035 amp. 59X243 ;
{G.B.) 5
978 1 |[Spere ivdicator light. {220 volts) 6005406 G-7 T~7659421 P-20
978-1 1 |Red color cep. 6009134 P-2
9782 1 |Besistor, 5600 okms, 12 watts. 6 0X209 :
9788 1 |Lemp, 24 wlts, 0.035 amp. . SOA2AS ﬁ
{8.E. )
979 3 |Spare tmmbler switeh. B.P.D.T., 5 amp., 125 | 289739 P-7655421 P-28

volis. -

{6.B.}

J.

j

1
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Circwit

Mige’s Cat.

Apsembiy

{CGom. Badio}

Symbol Symbol or Drawing Part Sparea
Numbee Sub No. Quant. Name and Blectrical Rating (Each) Reference Reference Quant.
%8¢ b | Carrier "en™ light realay. Series AQX, @uick-|Deseripticm T-7650418 P-29
aeting, d-c relay, right mounting; two {intes. Elee.}
contest springs, type L, form &, arranged as
ome R.o oiromit. Includes dust oover &
o mounting bracket.
|- 980-2 3 | Relay ocoil. 300 chms. P-260089
982 b § Cgryier relay hy-pass capseitor. Cuse No. Type 4983 . 765%15 P-30
' 865, 2.5 afd., 200 volts d.s. {Pubilior}
982 1 | 115 wit outlet for eleetric clock. Side  |GE2Z5T 765921 P-18
wived, black, eingle socket, 15 amp. at 125 | {G.E.)
ol i3,
988 1 | Beeistor for 981. 500 otms, plug or mipus 25,QLX-2155995 T755815 P-51
4 watis. & deseription
fﬁv.E- ,
- <
- 984 1 C€oll smmnt potentiometer for relay 980. 1000 Type 371-4A 27659415 P47 |
ohas, 156 milliamperes. 1009 ohms
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EXTERNAL CONNECTION DIAGRAM WW-7350122

3ix circuits,
- three B.G, and thres n.c¢. :

:;:::‘oi S‘a:y‘:::l :fg:;:l:i:tg A“;:::’ o Spares
Number Sub No. Quant. Name and Blectrical Rating (Each) Reference Reference Quant.
166 33 Hodunlator coupling espacitors. 1.5 mfd., 9CL1B15 ‘¥HL.7861708 P-3
15,000 volts d.¢. NS teminad groundsd to | {G.E.} .
ceze., Capscitors connected in parsllel.
1684 2 Vodulator plate voltage isclation switches. Description T-7659362
On® circuit, two closed positions. (6.E.} Parts 11 & 42
185 2 | Modulator output switches. Two ciremit, two | Deseription T -7659362
closed positions. {G.B.) Parts 11 & 42
186 2 Kodulator rotator thrustors. Typs CR-9504-L,) Deseription T7659370 P.17
2 inch stroim, 75 1b. thrust Sat. 3558831 G-3} {G.E.)
modified por M-4912145.
1861 2 Eotors, 110 wats, 125 volss d.e., 4100 R.P.H.|,
4.8 map. starting, 2.4 amp. rwming.
186-2 - | 011, 1/2 gsllem per thrustor. CE Bo. 21
187 2 Bodalator rotator thrustor auxiliary switek |H.7461310 P-1 T 89370 P-16
vanks. Modified CR-2820-10987-D rolsy, Cst. |[{G.E.)
- 8888290 G-2, Coil removed.




11.16 EXTERNAL APPARATUS, EXPERNAL CORNEBCPION DIAGRAM WW-7350122

connected in paralid.

Circuit Circuit Migr'y Cat. Assembly
bsfyu:::' SS:: ;;::1. Name and Eiectrical Rating (Each) oer’D:t::E Rcfc:::l:e gﬁ:?
. 404 Plate tremaformers. 430 KVA, single phmse, .E-2410 ¥.-7861708 P-l
60 cycle, secondary 9500 volts, primary 2300 ; (G.E,)
volte. Primary tapped %o give 90, 95, 100,
106 and 110% of rated secondary wltege.
Ouikdoor typs. Total weight spprox. 7050 1b.
4041 01l Transil 10-8
(6.B.}
a9 Energency shut down switeh. (Basement grille [M-7452891 G-1  |HL-7861706 P-5
: - 8 m. {G.E.)
a4 Grille door interlock (basement} 5 amp, H-7460380 G-1 |ML-7861708 P-4
425 Filter resctor. 0.25 henries, 90 amp. d.c. |Y-3062-4 ML-7861708 P-2
gcentinuous. 125 amp., d.c. intermittent {G.E. ) |
rating without saturatign. 0.351 oms d-c
rosistance. Insulated 10 KV d.c. Outdoor i
s type. Total weight spprox. A 90 1b. i
‘| 436-} [,011 fransil 10-€
RS (@.E. )
426 Pilger capasitors. 1.5 mfd., 1500wilss d.e.| ICEIBID ¥L.7861708 P-3
One terminal grounded to case, Capncitors {¢.E. }




NTETm .

11.16 BXTERRAL APPARGTUS. BXTERNAL CONSECTION DIAGRAM WW-7350122

Cirguit Cireuit Migr'e Cat. Assembly
Symbol Symbol or Drawing Part
Number Sub No. Quant. Name and Efectrical Rating (Each) Reference Reference
4204 1 |Rectifiar load mmmeter shunt. Form 15. 150 |Included with  ¥_7350480 P-16. '~
saperss, 100 millivelss for full socale symbol 429 (Ineludes -
deflection of mater 429. Calibrated with (G.E. } gymbol 429}
meter and two £1fty foot ¥14 leads,
442 24 |Power gmplifier plate veltagoe reducing 1928118 G-6 T-T559849 P-2
!'081 Btor'- ?yp@ sesuan 1008 ch pl‘ bolg {gIEI)
60 amp. d.c. continvous for 200 deg. €, rise.
Resistors in series as roquired.
442.]1 | 432 [Grida. 0.06 obms, 60 amp. d.c. contimious. 187491
Y 3 [6rid B-F 1polating switches. Two circuits, Daseription T-7859362
R +tm slosed positioms. (6.E. } Parts 3 and 12
585 3 [Outpat B-P isolating switches. Two circuits, |Desceription 765962
tw closed positions. {C.B. ) Parts 11 & 42
526 S |[Blas isolating switches. Ome ciromit, two Peseri ption P.7659362
olosdd positions. {G.E.) Parts 11 & 42
527 3 |Plate isolatirg switches. One circuit, twe | Descriptionm T7659362
closod positions. (6.E. ) Parts 11 & 42
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Circuit Ciscuit o Migr'a Cat, Asscmbly ;
Symbol Symbol : . ) or Drawing Part Speres |
Number * Sub No. Quant. Name nnd Electrical Rating (Bach) Reference Reference Quant. .
528 1 (Main elosing thrustor for lssglation. Type 3888888 G-8 27659360 P19
CR~9504~B, 3 ineh stroke, 150 ib. thrust. (G.E. ) I
828-1 1 |Hotor. 1/4 H.P., 5000 R.P.M., 125 volts d.c., !
3.5 amp. starting, 1.86 amp. rooning. . i
528 -2 1 gal.[{011 ¢ GE Mo. 21
Bag 1 Isolating latch Rrip selenoid. Type CR-9503. | 2237032.4E80 T-765930 P-39
Push-pull type, 1.25 inch streke. (G.B.)

1 |Selemoid coil. 70 wolts d.e. contimous, 125 | P-3175780
|volts d.c, intermisttent, 13 amp. at maximm
stroke, 0.12 sap. &t zero stroke.

3 |P.A. isolating rotator thrustors. Type Deseription P7859670:. P17, |
CR-9504-L, 2 inch stroke, 75 lb. thrust. Cat. {G.E.)
3888831 G-3 modified per M-4912145.
'3 |Hotors. 110 watt, 125 wolts d.c., 4100 R.P.H.|,
o - 148 amp. starting. 2.8 amp. roanning. ' !
530-2 | - {011. 1/2 gallen per thrustor. GE No. 21. ;

C s | 1 |mxiliary switch for latch trip. Modified |M-7461310 P-1 | T-765%60 P-49

P CR-2820-1097-D relay, Cat, 3888290 G-z, Coil | (G.E.} !
removed., Six eircuits, thres n.o. and three !
N.Cs :

- Bm 1 |Shaft limit switch for main thrustor. Thres | GE2514 | 27659360 P54
way gwitch. 10 sup., 125 wlts. (G.EQ} ’
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Circuit

{6.5.)

Cireuit Mfge*s Cat. Assembly
Symbol 8, i
Nfunbcr s::l ;‘:l. Quant. Name and Electrical Rating (Each) :dpe:::“ R:c:tnoe :?fn?
542 3 suxiliary switchos for P.A. rotators. E.61310 Pl P.2%59370 P-16
Modif ied CR-2820-1097-D relay, Cat. 3888290 | (G.E.)
G-2, Coil ranoved. Six cirecuits, three
N.0%., thres n.o.
- 4% 10 P.A. blas filter capacitors., 7Zyps CE. 12 55X664 DL~.7560552,
: mfd., 1960 wits d.c. {6.E.) item 21, sheet 1
a4 1 |‘Bias capacitor safety gap. Adjusted %o 1/4 - Installation
ineh.
T 548 1 Shaft 1limit swl¢ch for rotators. D.P.8.T., |GER924 B.776 0781 P-15
: 250 wlt, 30 sap. Poles commected in seriss | (G.E.)
for double bHroak.
801 1 Harmonic f£ilter air blower,
601-1 1 Kotor, single phase, 110 wilts, 0.45 amp., SKHABAKIAT W.7350485 P-11
80 cyecles, 1050 R.PXM., 8§ watts. (8.E.}
601 -2 1 Panm, Three 10 inch bhlades, P-4928705 G-1 W-7350485 P-12
{G.E. } o
602 1 - Harmonl ¢ £ilter coll. P.7760738 G-2 W-7380485 P-2
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Cirauit Circuit E Mfge's Cat. Assembly ’
Symbol Symbol or Drawiog Pert Sparcs
Number Sud No. Quaat. Name and Electrical Rating (Each} Reference . Referenee Quant.
603 50 |Hamonic filter capecitors. Casing 77, 0.001 UC-2325-K W-7350485 Ps
mfd,, 15 KV at 60 eycles. Ten paralleled (Paradon!
banks with five capacitors in series pesr bank. :
604 | 1 |Transmission 1line 50/500 KW switeh. S.P.D.T. |T-7659458 G-1 | W-7350185 P-9
i - {Ineludes
: symbol 604k}
{G.E.)
604-4& 1 |Interlock on 804. 8.P.5.7., 20 smp., 126 GE2782 T-7659458 P17
vel ts. (6.2, }
&
T 628 1 |1400 EC trap ecoil. E-786 7487 W-T550465 P27
: ' snd degseriptisn | (Includss
{G.E.) syabol 629}
629 © 4 (1400 KC trap espmcitors. Casing 77, 0.000 | UC-2326-K W.7350485 P-27
: - |mfd.: ecspmeitors in series. (Faradon} {Includes
symbol 628}
908 8 D filmment rheostats. 3.3 amp. maximm, 130 S#864052 P.776 0712 P2
; olms. Three 8 inch plates on common operating (Westinghouse!
!
908k | 1 |Shaf¢ interlock for 908. Oms circmit, 5 emp.,) T-765%19 | P=7760712 Parts
|

slosed when rheostat turned to maximum
registanece.

Parts 6 ang 11
; tGoEo }

|
i

15 & 20
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Agsembly

Circuit Circuit Mfer’s Cat.
Symbol Symbol ar Drawing Part Spaces
Number Sud No. Quant. Name and Electrical Reting (Each) Reference Reference Quant.
909 1 | Eodulator bias rheostat. 0,48 mip. meximm, |3§-864056 P77 0712 P-3
400 olms. One B inch plate. {(Westinghouss }
910 1 H.P.4. blas rheostat. 0.48 amp. maxfmum, 400|5F-684056 P.7760712 P-3
ohms. ©ms 8 inch plats. (Wostinghonse)
911 1 P,A, bias rheostat. 2.% aup. maximom, 80 S§ 584060 P-7760712 Pt
ohms. Ons 8 inch plate. {Westinghouse }
. 91L.A 1 |EReststor for 911. 50 chms, 122 watts open. |QOK-1924017 P-7760712 P43
50 ol
{G.E.)
98B 1 | Gonsole circuit battery switeh. Surfaee 60447 BL-7E80552
rotary switeh, S5.P.3.7,, indieating, 10 smp,,|(G.E.} Igem 35, sheet ]
125 wlgs.
986 1 Conmle circult bdattery fuse. 3 amp., 250 SE1454 DL-7550362
volt. (G.E. ) Iten 35, sheet 1
987 1 | Fuse for d-c filmment meter & relay. 3 amp.,|GE1454. DL-7550352 |
250 volt. {¢.B, ) Item 35, sheet 1
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Section 12,01

12,01 PHOTOGRAPHS (Between pages 18 and 19)

Number

487609
487613
487931
489658
480663
499665
489684
490091
450093
490094
490095
490096
490097
490098
490099
490100
420101
490103
490104
490105
490106
400111
493773
516160

12,02 Prints

Number

NP -58031
B-5170722

Abbreviated Titls

Isolation Swlteh

Power Amplifier Tank Cireuwit Assembly
Control Panel

R-F Tranamission Line

Bageméent Ceiling

Horn Gap and Protective Heslator for Modulation Reactor

Plate Transformers and Reactors

High Power Audio Amplifier and Low Power Rectifier

Interior of Tranamitter Bullding

Filament Motor Generator Seta

Antenna House Apparatus

Power Amplifier -~ Front Panel

Modulator Unit

Main Rectifisr Unit

Distribution Panel

Modulation Transformers

Harmonic Fllter

Shop and Blas Motor Gensrator Setg

Station Bulldings, Spray Pond and Antenna Tower
500 KW equlipment - Front Panel

Filter and Modulator Coupling Capacitor Bank
011 Circuit Breaker Unit

Water Cooling Apparatus

Qperator'’s Console

Title

Instructions for Filament Start and Run Switches
Overmeodulatlon Indicator

12,05 Instruction Pamphlets

Nunber

GEI-4971
GEI-E506

GBH=-58
GEH-g2

GEH-102

GEH-119
GEH-129

GEH-223
GEH -230
GEH-~402
CEH-836
GEH -837
GEH-773

GEH.781
GEH -804
GEH-874
GEH-875

Apparstus

D-C Time Relay (MC-~13)
0il Circuit Breasker (FK-44B-Y2)

Plate Tranaformers (K«2410)
Grid Type Resistors {CRG143)

Circult Breaker Closing Relays
(PR-54)

Isolatlon Latch Trip Solenoid {CRE503)
D-C (Contactors (CR2800)

Pendulum Type Definite Time Intsrlocks{CR2953)
Instrument Transaformers

A-C Time Relay (MC-10)

£-C Auxiliary Relay (HG-2)

A~C Contactors {CR2810)}

011 Circult Brsakers (FK-33}

Thrustors (CR9504)
Thermostat {CR2992-A1)

A-C Undervoltage Relay(Iav)
A-C Time Relay (CR2320-1099)

~157 -

Follows
Page #
26
28
Applies
to Symbel
aie
418
404
416, 442,
508
412,
418-4,
418-B,
423
529
803, 805,

811, 815, 818, .
B20, 831-B, 833
BOl-A, 806, 813
411, 427, 427-A
808

817

804, 822, 832
414-A, 414-B,
417

186, 523, 530
436

809

831-A




Number

CEH-886
GEH-918
GEH-054
GEF-99

GEF-221

GEF-708
GEF-791
GEF-1005

GEF 1283
CEF-1.406
GEF~1555
GEF-1658
GEP.2041
GLF -2091.
GEF-21 49
GEP-2159
GFF-2516
OEF -2532
GEF -235357
GEK-2348
GEF-2414
GEF-2457
GEG-753

GEG-970

. GEJ-178

L #GEJW213 .

L. +GBEJI-320

©-1924
IB-5Q94-I
IB-5244
IL-2485-A
IL~1777-C
11,1800

- IL-1877-B

- IL-1881-A
IT.-1931

IL-2018 -.

IL-2075-A
1,-1034-E
L-20018.B
L,-20245
I.-20386-A

. L-20394.D

. L-20460
L-20476
PC-5179~4
PC-6216

RP 3100
RP -410060

Apparatug

Isolation Aux. Switchea (CR2820~1097)
Console Indicating Lamps

Plunger Relays (FAV and PAC)

A-C Time Relay Parts (KC-10)

Circult Breaker Closing Relay Parts (PR54)

D.0 GContactor Parts (CR2800-1114)
A-C Contactor Parts (CR251041342)
Cage Type Resistors (CRO150)

011 Circuit Breaker Parts {FK-33)
Definite Time Interlock Psrts (CR-20635)
Solenoid Parts (CR-9503-211E)

D- Contactor Parts (CR-2800-~111%2)

D-C Contaclor Parts {CR-2800-1135)

D-C Contackor Parts (CR2B0O0-1131)

A-C Undervoltage Relay Parts (IAV)
Thermostat Parts (CH-2092)

Fractional Horse Fower Motor Parts (M)
Isolation Aux. Switech Parts (CR-2820-1097}
Plunger Relay Parts (PAV, PAC}

A-C Time Relay Parts (CR-2B20-1099)
A~C Contactor Parts (CR-2810-1532)
Thrustor Parts {CR-9504}

D-C Definilc¢ Time Relay (%C-13)
Trip-Seal in Relay Parts (12PHC)
Filter Reactor {Y-3052-4)

Fractional HP Motor (KH)

Automatic Time Switeh (T-13)

Heat Exchanger

QIS¢ Transformer and Reactor

Type AR Electrolytle Arresters
Generators Type SK

Linestarters - CGlass 11-200-06&

Reluy type KG2A

Induction Motor Type C3 GLB

Induction Motor Type CS OLH

Generators Typs SK

Pime Deolay Relay Type TD

. Meters Type SX

Motors Type SK

" Thermal Indicators

Transformer Dehydrating Breather
Induction Motor Type C3S
Lincstarters Class 11-200-JF
Reluys Type 3C-1

Timestarters Class 8512

Type AR Electrolytic Arrestoras
Meters Type CX & SX

CX WMotors
SK Motors and generators

#+ In envelope.

~158-

Section 12.03

Applies
to Symbol

187, 534, 542
All Conscle Lamps
310, 835

808

4312, 418-4, 418-8
423

/05

804

B05.A, Bl4-A,

217 -A

414-A, 414-B, 417
801-A, BO6, 813
529

803, 815, 833
820

811, 818, 831-B
809

436

408, 601

187, 534, 542
310, 835

831 -A

822, 832

186, 528, 530
812

821-A, 821 -B

425

408, 601

810

160, 166
176, 177
224, 243
223, 241, 258, 263
142, 167, 235, 275
224, 243
224. 245, 260, 265
224, 243

304
163, 215, 245
255

160, 166

160, 166

211

207

310, 315

252

176, 177

114, 124, 134, 144,
156, 183, 215, 245
211, 260, 265

243, 255



Sectlon 13.00

13.00 IKDEX TO INSTRUCTIQ!i BOOK DRAWIRNGS

Drawing No, Title
WW-7350119 Main Schematic Diagram
WW-7350122 Main External Comnection Diagran

T~7659413 Power Amplifier Connection Disgram

P-77860701 Main Rectifier Connection Dlagram

P-6120104 011 Circeuit Breaker Unit Connection Diagram
WH-7350121 Cantrol Panel Connection Diagram
Wi-7350120 Operator's Conscle Connection Diagrem

M-7461371 Antenna House Connectlion Dlegranm

K-7367176 Antenna Rectifler Connection Disgram

T~7803597 Distribution Panel Connection Diagram

P.7704540 Modulator Schemetic Disgram

T-7603523 Audio Amplifier Schematic Diagram

P -77031.37 Battery Rack Schemmtic Diagram

P-7704469 Loow Power Rectifier Schematic Diagram

M-7405529 Audioc Bquallzer & Low Pass Filter Schematlic Dlagram
T-7604085 Cooling System Schematlc Diagram -

The above drawings accompany this instruction book.
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