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DWG. NO. 880-04Z9-00l 

1.0 SCOPE 
~test procedure pertains to the required adjustments and performance characteristics of the MW-SOA medium wave broadcast transmitter. ~ates P.N. 994-7964. 

Note: Before attempting to operate this transmitter, it is essential that the Technical Manual 888-1740 be read and thoroughly understood 
and that the operator become thoroughly familiar with each part 
location and its function. 

Z.O Reference Information 

Z.l Instruction Book----------------------------------888-1740-001 

~-0 Test Conditions 

3 .1 ·All test to be performed under normal factory ambient conditions. 

3.:L Input Power - as specified by customer oraer. 

4.0 Test Equipment Required 

4 .1 

The following list of test equipments or their equivalents is required to perform the specified tests. 

lieneral Test Equipment 
Modulation Monitor 
Oscilloscope 
Oscillator, Audio 
Distortion Analyzer 
Spectrum Analyzer 
Notch Filter 
Load 

Gates 994-7084 
Tek 543A 
Ua ta Royal F380A 
ttl:'334A 
Tek 141T/8554L/8552A 
Sin5er FA/NF - 105 
Gates Equipment #648 
Note: uepending on carrier 

power and modulation, the 
load must be capable of 
the following dissipation: 
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.. . 4 . 1 

5.0 

5 .1 

5.1.1 

5 . 1.2 

5.1.3 

5.1.4 

5.1.5 

NO. OATE 

(Continued) 

Program Source 

Stop Watch 

Voltmeter 

Nanometer 

Freque~cy Counter 

Preliminary Tests 

OWG. NO. 880-0429-001 

AV PK 
50KW @ 100% Mod - 75KW 200KW 
55KW @ 100% Mod - 82KW 220KW 
50KW@ 120% Mod - 86KW 240KW 
55KW@ 120% Mod - 94KW 260KW 
50KW@ 140% Mod -lOOKW 280KW 

Tape, Turntable, Limiter/Amplifier 

0-12 VAC 
Iron Va ne 
0-13 in. W.P. 

tiP5245L 

Mechanical inspection (Test Operator to Veri f y ) 

General Cleanup 
kemove all loose hardware, metal chips dust a nd other extraneous 
material with a vacuum cleaner. 

Mechanical Inspection 
Inspect transmitter for obvious mechanical defects, missing parts, 
assembly damage and loose or incorrect hardware. Sharp edges and 
burrs in H.V. circuits must be removed. ~ 

Mechanical Inspection 
Operate all knobs and adjustments. Observe results. See that the 
required linkages are complete and functioni ng . Look for evidence of 
binding, slipping of shafts due to loose set screws, roughness of 
gears, lubrication, and operation of mechanical stops and detents. 
Potentiometers should operate without roughness. Circuit breakers 
should operate smoothly. 

Air System 
Check to see if air filter is in place. Check for proper fitting of air 
seal around compartment doors. 

Safety Devices 
Check that all safety devices, shorting switches and interlocks are 
operative. Shorting sticks should measure lass than 1 ohm to ground. 

REVISION ECN I m HARRIS COMMVNICATIONS ANO --
I 11AUIS CORPORATION l roadaut Ptodueh Division 
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' . 

5.2.1 

5.2.2 

5.3 

5.3.l 

5.3.l 

5.3.3 

5.3.4 

5.3.5 

5.3.6 

5.3,7 

5.4 

5.4.1 

5.4.2 

5.5 

5.5.l 

5 .5.2 

5 . 5.J 

Initial Setup and Adjustments 

Install frequency determining components - Reference Drawing 843-1058. 

Interconnections 
External------------------------------Drawing 838-6385-001 Internal--------------------------------IB Pages 4-2, 4-3 and 4-4 (Ref) Load------------------------------------50 ohm 100 KW water cooled load 

required, or as specified by 
fonnat. Caution - waterflow must 
be sufficient to reliably 
dissipate 100 KW total power. 
Interlock 3TB1-10 and 11, N.O. 
contacts must be used. Audio Inputs---------------------------1TB2 

DC Supply Bleeder Circuit Resistance Checks 

Hodulator Bias--------------------------45K Ohms (ASTBl - 3-4) 

Modulator Screen(+ on 1R23 to t;nd)----- 7K Ohms 

PA Screen(+ on Cl7 pos, - to lso Box)--lSK Ohms 

Orv Plt (+ on Tube Plate, - to lso Box)-15K Ohms 

PA Bias (- on C21, - to I so Box)--------45K ohms 

H.V. Supply-----------------------------5 Meg ohms (shorting switches open) 
H. V. Supply--------------------------5 ohms ( shorting ·switches~ '!"" . . ;., 

Power Supply Overload Adjustments 

DC Supply 

Mod Screen 

Time Delay Re lay Adjustments 

Blower shut down, l{elay lAlKl 
(Off delay - 3 min 2:,20 sec) 

Filament s tart. Relay 1AlK3 
(On delay - 5 sec .!_2 sec) 

t ime De lay l<elay 
TUl !. sec+ .5 

closed, _approximate) 

- lead to lES or 1R9 
+ lead to chassis ground 
Set for 4.5 amps 
Control - HV overload, lRlO 
Relay Operated, 1 AlK9 

+ lead to chassis ground 
- lead t o 1Rl2 and 1R36 
Set for 3.0 amps 
Control - Mod. Ser. Overload, 1Rl4 
Relay ope rated, 1K2 

Note : K3 contacts 9-1 0 are N. C. 

!S HEET OF 
3 22 
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5.5.4 

5.6 

5.6.l 

5 . 6. 2· 

5.6.3 

5.6.4 

5.6.5 

5.7 

5.8 

6.0 

6.1 

DWG. HO. 880-0429-001 

H.V. Step-Start Relay 1AlK5 
(On delay - l sec +l sec) 

Note: KS . contacts 5-6 are N.C. 
13-14 are N.O. 

Check Ball Gap Adjustment 

Modulator Screen lEG---------------------------.020 inches 

Damper lEJ---------------------------------------.625 inch+ .0625 inches 

Modaj.ator lEl---------------------------.625 + .06 inches 
lEZ--------------------------.625 + .06 inches 

Isolated Box El and EZ-----------------.020 inches 

PA Eff Res 1E4----------------------.625 inches 
2C6 Bail Gaps-------------------------~.040 inches 

Set H.V. A.C. Overload (K3, K4, K5) for 108 amps each. 

Check 2T2 auto transformer for proper AC input tap connections to 
produce 230V AC output. 

Control Circuit Startup 

Set all transmitter CIRCUIT BREAKERS to UFf. Turn on LOW VOLTAGE A.C. 
source to transmitter. A 440/480 V AC, 3 phase 30 amp service is 
required or per Format/CS. Do not turn ON the HV AC source at this time. 

Note: . ~ -· )., 
It will be necessary to jumper several control circuits at this time 
in order to start up the transmitter and determine independently the 
condition of the status lamps. Reference Fig. 1 of this procedure 
for jumper conections . 

6 . 2 TURN ON CONTROL and BLOWER CIRCUIT BREAKERS. 

6.2.l 

6.2.2 

6.2.3 

b.2. 4 

Set Local/Remote switch to LOCAL. Depress FIL ON switch. 

Check for prope r rotation of main blower and fan. These are three phase 
Note: The blower should turn CW as viewed from the belt end. The fan 
viewed from the prop end should turn CW. 

Set the blower air switch, 1S8, to close contacts at 2.2 in water 
pressure inc reasing differential; and open at or above 1.9 decreasing 
pressure differential. 

Determine the operating point of the fan air switch , 2S3. Set the 
air switch 2 full turns CCW beyond thi s point. This may have to be 
readjusted af ter all panels are on xmte r. 

tlormal condition of the AIR status lamp i s OFF 1vhen the air system 
and air switches are operating prc)perly. 

I I 
OWG. NO. 
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\·lr - -~ "/:~~t;. ··)~::'A;; f:~· . _ .:::.r~-'~..... DWG. N0. 880-0429-001 

• ·j~ ~~tiil ¼~~~t~l¼,~ p · status cond~tion sh~uld be ~oted ~t this time • . :·; r normal'·ol!eration the following conditions will exist: · \:. ;-;;:· .,:·'/i_.\rj~~ttk:t .. :.; 
)• depressi9_1C of the FIL ON switch, the FIL ON (green lamp switch) '.~ . 111· ~ooie!··o1•f'when · the CIRCUIT BREAKER, AIR SWITCH and THERMOSTAT 

-~~;- ntEii-iock 'c1icuits are closed. All these status l a_mps on the CONTROL { ··•io.~i:=:w111Che:. on. If any one of these interlock circuits is open, its I ' ' -,,~,,,t,tht~s::rmp will come ON and the FIL OFF (red lamp switch) 

,·~@.'. fit . . n: interlock circuits will prevent the filaments from r~ :, ; ·: , . iie,f. ·oif~ . ~ 
. ::~~-:;: :~ .. :~. ,!,·; • . • .... -·.::. .. . , . . •.· ' .-_ . , · -~-

6.2.~.3 On operation or the liV, the HV ON (green l a mp switch ) will be ON when all door,. GND . STICK and EXT I.L. circuits are closed. Any one of 
these circuits being open will turn ON its associated s tatus lamp, 

.. < causei the~ H\1,· 0 7•gr,eeri lamp switch to go OFF and turn ON the red HV OFF y ,-, ·,.,:·1c;~ t~ ii-'" . ,;. . •.· ;{ .. 
,~] .~ lamp will operate only if the ISO ENC. B+ and . . fies:· are in the operate position. Hold HV on until 

:·; ·_;-· ttr/;,:-,;:,,~ ·;. ~' ··. ''',·,,:~!' . ·:%rt~{~}ir~:: f 
-: ·, _·6~2·;5_4; The HV -'circuit ·c:annot be turned UN with any of the circuits open. 

, .. Note: On turning· ON each filament c i rcuit breaker, the FIL OFF switch 
. -~ should - be· operated and then the FIL UN switch operated to take , -,_.;_t.•;'-t=::: · ad~_ant:age _of the FIL STEP-STAKT circuit . This is especially . , \ .. ,_:. ;:·: ·'. ? '.·,,,: nec1{ssary._ when turning on the filaments to the larger . - . . ~\: -. ;•r:--• . - .. •< · :..--.-:j .;• : • 1' b l::-.··-~·· .,.:;:· ,. · ... , _. . . ,:,,: t .ransmitt ng tu es·. 

· ~- ;~ Jj~:-.Jt:~.p -~::: /:· . --~ -. ·,: .~:~t~~(;~~-~1ff)~1tt~\}.~-~? - _ 
.. , ;§~3. .. Filament 'Circuits·, Turn On 

6.3. l 

o.3.2 

6.3.3 

6.3.4 

Note:".,. For the following filament voltage measurements a calibrated 
iron vane meter must be used. 

Turn on MODULATOR FILAl-tENT circuit breaker. 

Adjust ~OD FIL (1T4) for 10.0 + .lV. 
Note: Change taps on lTl if necessary to provide this voltage. Compare 

standard meter and panel meter. 

Turn ON MODULATOR DRIVER circuit breaker. Check for 5 . 0 + O.lV at 
filament. · Test points TPl and TP2 are available on modulator 
driver enclosure. 
Note: Change taps on modulator driver f ilament transformer (1A8Tl) if 

necessary to provide t his voltage. 

Turn. ON ISOL ENCL Circuit Breaker. Set PA FIL ADJ (Tl) for 10.0 + .lV. Compare standard meter to panel meter. 

Notes: 
l. Adjust t aps on T3 if necessa ry to obta in t his voltge. 

2. It may be necessary t o r ese t the circui t bre akers within the 
Isolated Enclosure. Uo t his by de pressing the knob ISOL ENCL C. B. 
o n the ISOL ENCL front pa nel. 

SHEET 5 OF 22 
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' I 
I 

,_[ 

! 

. 6.4.Z to . dro . for; each door. or. round , .. . .. -~ 
. ...... 71 .,;;. t~ ,f .;~~ 

6.4.7 Blower air switches (1S8 and 2S3). Shut off air intake to blower or switches. Air switches should operate and turn off filaments. Note AIR indicator lamp operates. 
·Note: Remove jumper across 1AlR4-5. 

6. 5 '. -·Turn· ON· MOD SCREEN and MOD BIAS circuit breakers. ,: ·/ .. ·: r' ,. 
' "• -·-

6.6 Place 25KV and ISOL ENCL switches to UISAliLE. 

6.7 

'6. 7 . 1 

Note: No H. V. AC source is connected at this time. 

Preliminary Tuning of Output Network 

Set Plate-. Tuning and Loading Capacitors 
2C2 Max. :..: ··Min. 58 turns. · 
2C3 Max~ Miri. 34 turns. . •' 

2C2 and 2C3 to mid-range. 
29 Mid Point 
17 Mid Point 

Refer to Fig. 2 of this procedure for test circuit and test points. 

:1ake gro und lead on scope and l{F gen. as short as possible. 

SHEET OOF 22 
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I 
- ! 

< . l ., 
• !,_I 

~_. { 
. :,.:. .,, 

6.7.6. Move Osc to· C- Drive Direct: (without res:i-stor network). Set osc •. to 2f. • 
. _- , •_::':,Adj',18~ · 2.C4 _for minimum _scope output .. ~~ D. . . 

'•i • .·,.~.!_:,.;~-r ~c::,~~'~ ~~: .. , '. -. •--·-='·• 1.••. 1 · :' ... r ~; 

. 
1~· 
t 
:•;• 

. t 

, '· ·, ;- ;" f;. -.·, . ' :- :,,- . ':.: ··,.,.~~·,j ,l~\:· sto·<'~f \~~;k ~cep't , for 6. 7. '·. ···: :- • J ::··(iJ •; <" 
6~8 ,, preliminary PA Grid Tuning 

6.8.4 

6.9 

6.10 

Repeat this procedure (6.8.1 - 6.8.3) several times because of the 
interaction of the tuning controls. 

S~eep the 70 KHz filter with generator across 1C3 and 1C4 and sc~pe 
from. isolated box to ground. Determine frequency of. minimum scope 
response:"". Set-?O KHz oscillator to ' this frequency. .:·. · .. _:., ;.,: .. 

Place the following 
positions: 

controls· on· the PDM chassis 1A2A2 to the followin·g 

R31 Carrier shift - full CCW 
R33 Uissipation Limit - full CW 

. R4 Audio Adj - mid-range 
R32 Hi Pwr - full CW . 
R28 Low Pwr - full CW 
R41 ·Power ad just control' - mid-range 

Remove wire #240 from 1A2TB1-8. (PDM OFF). 

TURN ON t ransmitter H.V. ON switch . 

DWG. NO. 
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6.14 

400 

8bU 

0 

80-100 

. '•·~·:t~-~t? {:~{~,} . > ,. 
ess .. ,i. 

Turn OFF transmitter H.V. switch. Set 25KV OPERATE-DISABLE switch and 
ISOL LINCL 8+ switch to operate. 

Return transmitter H.V. switch to ON. The H.V. ON "GREEN" lamp should .,, ' come ON. _;'.:':t: : 

6. 14. r 

6.14.2 

6.14.3 

6.14.4 

6 . 14.5 

Note· l ~ ,~, -~Q H.V. AC source is to be · connected •at this time·. · 
i 1.:, ~-/ .,.. . ' ,. ~ 

Note 2. ·\L V. step-start circuits should have energize·d at this time. 

Turn the High POWER COARSE control, R32, max CCW. The MODULATOR 
MULTIMETER readings should be as indicated. 

Driver: Ca thode Amps 0-3 
·, : ~ J ~ ... : 

Driver screen volts 0-300 

Driver plate volts 0-1200 

Modulator grid volts 0-1200 

Modulator screen volts 0-1200 

'Max CCW (High) 

0 

300 

590 

u 

JOU 
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'i'.'6. • . ,f jt;t't~reei''lp, teif ';l{t~4•c!i};f f ~>J ,,ri;i;f1r o?f: \;~:if:t;:. 3. o 
0 

. ·._ J-\l~ 

_80-100 ,. ,. . '.' ;J ,";,·<"· ~;:- .;,. .. . ::;z • 
··:;~·i:.":,:t~!: 
~~~/ ~ ··?· i-!7' 

._/. uring ~ _e previo'us. test\ the Modulator Screen current overload''•':·"' 
-. -_-_ ft :'LED" 'sbouid lighf .. when the . screen current reached 3~0 ~ps arid the 

H. V-~ · coritactor, 1AiK5, could have dropped out. Check ·chat this · · 
oc_curred·· or reset 1Rl4 as in step S.4 for this operation. 

· --~ '-~","{:'· ;--: ·,/.:~- :.,; t,_.,_ t~.!fitt1:-WtJi~:~?cl ". ,~?:·,.x -~-·:,: - - .. 
6~ 1~~3\ '.'. Witli ' the 'H. V ;~ coiitactor- .closed · as in the previous steps, remove tlie -

,· grolinciing stick\ $ile holding · down the grounding stick interlock hook 
;;~ and .. t?,uch ~he. ~~ti>_~t n_~tworI.c- coil iL3. 

~'. ""-.: •· ': .. ,. ~. . 

6.15.4;\ The:: tt:v. c~ritactpr, lAlKS .should drop out 

. :;~_ ... \h, ._.:\; -~_t~i-1,~~~--~ -~_: > .. _;{;•_-~~t~~~r-~ ::-. ~~- .)}<,::,:;>·:,.·.:~- ·.: 
6:; l,;? ~.5? ·i R~ c_·_~t~ Jr:-?tmd;i_n:~;f':s_:_ \i~ k and. iE:ar ·_cover • 

and · the OUTPUT .ARC ~ED should 

,-

.. ,·· .~ :.. -

6.16 

6.16.1 

6.16.2 

· 6.16~3' 

6.16.4 

6.16.S 

. 6.16.6 

6.17 

6.17.1 

PA Arc 

With the transmitter fully turned off and all supplies shorted, place a 
pair leads from across L7 on the ISOLATED ENCLOSURE to outside the transmittei. 

Set control Rl on the PA Arc Detector board assembly lAlS to mid-range 
on side of .mod on right. 

Return the - transmitter to Flt· and HV ON condition as in . the pr'e.vious steps. 

Charge a 1 mt' capacitor to 400.V and discharge it across the extended leads. 

The HV contactor 1AlK5 should drop and also the PA ARC LED should light. 
If not adjust 1Al5Rl for this operation • 

Turn off the transmitter and remove the two test lead after. the Isolated 
Enclosure is fully. shorted with a grounding stick. 

Overload Recycle 

Set the recycle switch on the flag ana overload panel to ON. This test can 
be performed with the H.V. AC turn OFF and the 2SKV and Isolated Enclosure 
circuits disabled, but with the H.V. switch ON. 

NOTE: Recycle switch must be checked as various vendors and switch con
figurations are used . Switch must be closed when in t he .OFF 
p~sition. If not, rewir~. 

DWG. NO. 
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~JF ~-,-~x,:~t.: ~~:'~~;~ ~ 0-~·._ ~u{ ;~~ a-:~~~::~:.~~:J.t;;~~;:~(i~~t;il~~;r·£~~:~,:~.~:;,\;~~-T•~· ·::.· .:_ . 
.t·sh t l-'·ouration' 'and ·· repeated 3 or 4 -' t.:imeif:withixi'-20:-:30:: seconds~.+/ . ·· · 
,:.: ·r~.~~~/:;··t-°' ' ·.' . . . ,r -· ~ • -';~. > .. ~/- . . ·- ., . .- ~:.- _•; •:; .. .. r .11:' , ·: 

te': / tli; -i p propriate led should light'_ on· tli~ '. fii~t ov~rl:oad and . ori".-: . 
I,:.,; ;-,_ ·;\• -:..:./the '3 '(or_4 overload the H.V. contactoi{ ·should be tr_ipped: open.•' 

.• i ·r; ·~·;t;:z~1.~1::~rf~:;:; .:~o:::::}Jilt;::.it~;;i~;,,.;, ;( .. 
;;,'._:'._·'.:_,W• • . Only+ 2 :_ of , the, ~ ; MULTIMETER: posi t,ions.1:;l?lio,µld :-.rea.c;:l£~.t :;:: th1s·:."~-r_,;,: •·.-:.-·- ;·' • ·- · 

· '':ttATQll',,j>QwJtilt'siiPPL i ·vo LTAGtr:·s ho rii'.a-1:'ti~t,'t'~•i:\i'e·efi~;focf.\ut,L: l 4(dJ, ·.<f:i' , - . 
: {t '.ii'., :,: ,: ' .•. t/{1f"fi:;~~fv;~; ~fl)_;i,ili,\\ siioULu be ·1.;;;.:11r:~S:•'f 'fi:" '.~:ft1lf;t' .•. ''" 

0.19 · ~Y:''; Press : the HIGH VOLTAGE ON button. All the supplies in the _isolated 
.. - · enclosure should now come on. The PA SCREEN CURRENT should be less 

.. than 2 . o_.· amps • 
• , · •• ' I ,. -

• '- ,. er plate and · 1 e CY '· . r . 
. _ ·:· ,; :·"':,s ou ' iak the PA SCREEN CURRENT at the sa~e time. .-. . 

6.21~-2~<>M,juit-\he PA SCREEN CURRENT for 1.8 amps by turning the PA SCREEN 
. : :: .. ;:.-if:::11'i>'ROTE-CTOR CW. · Thi~ control is locate<1 on the oscillator_ sub panel. 

' -<: !;; ti\iffeiYi-~¼i·€'j\:t1/-.,:: -· - _, ..... 
{\ t,~1~{ ~:;~,.ys~~\ 2t~:}~a~_- _s~~u~~.tion - , <;-,: :·. ?\t/ .;' 
. ;' .,6<{2f ·J,-;:f::·r~t?ot{(r~~nsniiit~;-fframents · and tt: V. as in_ , previous_· stops • . -

6.22.z:_- Set VSWR sensitivity control, 2AlR8, to most sensity position Max CW. 

6.22. 3 With a VOM on the Xl scale , touch and hol<1 the positive(+) lead to the 
gate of CR2 on the directional coupler. The negaive (-) lead of t he 
VOM must be ·connected to chassis ground . 

6.22.4 · On touching the VOM to this point the VSWR overload readout should 
.. , come on the H.V. contactor should unlatch. 

6.22.5 . · Rese~ VSWK _overload LED. 

Note: Dynamic check of VSWR will be made later in this procedure. 

6.23 Short pin 10 of overload board to ground. Xmtr should shut down; 
return to low power and then to high power. This should be done three 
times. On third time, xmtr will remain off. 

6 . 24 Other Overload ARC Detector Checks 

The r emainder · of the ARC Detector chec k will have to be made with the 
transmitter in a disabled conditi on. 

Tur n OFF all circuit breakers except CONTl<.OL. 

SHEE'l]_ Q OF 2 2 
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· ·DRiVEK PLATE VOLTS 0-3000· 
'-::,: -· 

. · ). ~·: :._,·''}tinvEK CATHODE AMPS 0-1.2 

:L /;{;~f~t~Jt;;l~otf i~-- SC~EN . VOLT{61!. o~ 1200..-

'·. 6()0 

· .· - 420'";, . 

~ ~t ~t§;::J\~~{;! .:'.·; ::1~~lflf::j~~\~~: AMPS :~~o ~-~~• · ,: . 
• + - ' ;;_ \~> - ';",: .. . ·-..: . , .. . ·-·· --~~- . /~;'.!~~'.}Jt<- .. 

t:· 

6.27 

OSCILLATOR -POWER SUPPLY VOLTS o-:;oo 

Press the tlIGl:i VOLTAUE 01-'F button. 

Press the HV and 1''ILAMENT OFF buttons. 

100 

*********~**********************NOTICE - SArETY TEST********************************* 

6.29 

6.30 

. . - - .( - :· ~- - '; ' 
Noti: ·. The" MAIN AC VOLTA(;E TO THE HIGH VOLTAGE··STEP START ASSEMBLY 

SHOULD BE OFF. 

Visually inspect the li.V. Step- Start panel for correct wiring and to 
verify that no AC MAIN wiring has a possible short or phase reversals 
t _hrought the panel. If there is any· doubt - check circuit with VOM. 

"_ Start up transmitter •. Depress H.Y.. UN switch. Verify that . MAIN c\C 
contactor energizes within approximately 1 secona. Turn off Xmtr! 

Connect the high voltage supply for l/"J. voltage, the power supply (+) 
connection to center t a p. The main A<.: input to the high voltage circuit 
c an now be turnea on. This shoula be .:1. 440/480V AC 3 phase WO amp 
minimum service or as s tated on t'o rmat or c .s. 

sHEEnl oF zl 
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' .. 
:::,·~.--.:~-~-:A.\.~-:~:~.~-~.;_:_t,:i.::_._:~.:-~ .. _•,_!_,_·~::h_i .~;

1

;_t.;_;_·.a .. _:~_:~.~-Ji_:~.:-f.:; ·r .' .:_1' ... :.~.:.:.(,.-:._:."'.~-.:: .. •.·.~_·.:'.,.:~:··,7.-.·'.·,: ... ·:.~ : .. . •. ~1'f1:f l~t~~ <;Jii:' · 
,1.-::• ( i,. ,., · . .':<:; .:;,, ' ·. ,_· .. · .. ·"·- . "·.,i .1://.\_.,){;:~~)t{:~·:>':.·· . . 

'.::c f.~~f_t~e HHIH_.,YOLTAGE ON butt<?D"~-.. " The. high'.~vbltag.~;,:shou:d come up 
· t ~'about', 12KV"~ ··· The .. PA PLATE· VOLTAGE : SHOULD .BE ZERO even aft:er . the 

.... ,.i!~J~\ii;~~i~~ ~t§t,,} ;;r; \;t{i!J!;t:~:rth .. · ..... . 
r PO ,'. c "assiit··and{ t n.; e•. ISSIP ;.cont:rol;' R33 .. ma5CCW! .. · ·: 
.... ~ ... :~:••.~.;,,-~/;.'!"' 0 ,<f"•.:'~':· •.•, ,- -~ ... :";:;;_;;::'1•;·_;r~·-,o·"-.1.:',· -: -~- ... 1~-;~',s~•,,;'Ji..·,·,.•· ··~ •. •·";; ··~, ' .. ,.~~,, ,::-. ·.,.._;: , -. • :~ • , - . '• ,· 

· · , .. --, ,,., . ·COARSE · POWER control' slowly·· CCW until the PA PLATE VOLTAGE 
\ ·.,: ___ :'lift n f to· ris~. : ''.Bring . the PLATE VOLTAGE ~p . t:o 5 Kv or the PLATE 

·'c~NT up t:o ·3 amps, which ever conies first, . by turning t:he COARSE 
1:'0'WER control. 

·6.36 .PA .plate efficiency resonator. Using a blade screwdriver, rotate the 
.. ;. · .;· · · '. :·control .. while watching t:he Supply Current. A small dip . should be noted. 

.. . /::l~:$ . .' : •. : ~;~ 'oi~;:"hi~. PA plate :'current: again . using. the plate j:une. corit:'rol. (Check 
; :' ,. t~iitA>j t.:· ·pk. ~av~~o·rm _with.' ·s~ope fQr, thi_rct harmb'nic w~v¢'.. shaping. , Grid Eff. Res. 
-_. .?'•.•;~"!-!.c "' ',': .. !,.... •! :.•.,-_.,~,.,... •.~-~- .• ' -'.-". •' 1~ ·;._•I '· .t"" , ·. , ' ··, '· - -• _• .:_..·,.•• • ·• 1•• ·_., 

; :;:.,.-ri't,;,~ ·~·.·:·:,,_;.- :.·,~.: Rotate~ Gr_id·,- e.fficieIJ.CY ·control, ·again,_: .l9okirig/ for ··a dip in- plat:e voltage • 

. /:'. t;;jtft{ffri{¥It ·;"Ji./i,\{tt··i1/Yj::\\.-:./ ;:;· J?t:f?;~ -}:_::,f;) i.:.·•-r .. .. ·. \\;~~it\_:;."-.-· ,·,-y;;>;0,··,~:+:~-,.,. ·. 
,,_. i b';37:' "':·.,r.=, T . • , .. : coarse' power .. adJust:".: more .CCW .. to ,•.1ncrease,' tl:ie , supply cur~ent · 
' .. '·_:· '•· .. ·~:-~~~·~~{f~ps-~: .The· DC overload should .: t:rip and ' cur~: off the .high. v~t~e.;i.l,-

. If, it ·doesn't, adjust the HIGH VOLTAGE · L>C OVERLOAD control until the · 
DC overload LED lights. Reset t:he indicator flag. · 

b.38 Directional Coupler Adjustment 
Note: During this ·test, t:he VSWR overload circuit: could operate. 

Disconnect the VSWR t:rip lead from the directional coupler 
during t:he preliminary steps of this .Pr.ocedure by removing the 

.. wire from terminal 2 of the Direct:ionai'· Coupler assembly, 3Al. 
/•i/:i'.Ji;: _::; - . ,. . + ·, • ,. ••• :}:..J.(:.:·</ ·; · .. -·. _:: '. - .. . -

· o.38.l · Set test jumper TJ3 to 'the lower vertical posi'i:ion. Switch power meter 
to ReUected • . Null the power meter with C4 and C2. Repeat adjustment of 
C4 and C2 for best meter null. Return TJ3 to. its former position 
(top). 

6.:rn.2 Set: test conn.ectors TJl & TJ2 in a ver.tical position on the directional 
coupler. 

6.38.3 

b.J8.4 

Adjust tran~mitter to 50 KW CW out:put as determined·by the calormetric 
tiummy· load. .This should occur when the plate voltage is approximately 
':J.U KV, the plate current 6.3 amps and the supply current 4.5 amps. 

\~ith the power meter switched to the reflected position, null the meter 
using - control CY on t:he aireccioual coupler. 
Set Test Connectors TJl & TJ2 to horizontal position. 

OWG. NO. 
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.,. :;~14~-itii~\i:t\t' : •. :/::")' ,: '. ~i ''Yl .;;~;iiii!f.t:~ .. ;;j[? ::li•}:[11>~, :i~}:fr:;/.;:tl:hi¾-:~:/11\,;::~~G/;i;,~; 880t4 ~i::J,i~ '.,s:' -~ . 

•-'•· ! -~ , ? , ·: ;t·: 

. ' ,. ! ,' ·· .. · + ·;:• :F "final' 50 ~ · level·~- : Adjustment ¢"onfrols. the1f ·should bet locked-· . 
· '.·-:·, .and "Torque-·seai"· applied on completion. - . . 

b.38.10 VSWR TRIP 
.. SwitC;h Po_wer meter . to re~lec_ted · posi_ti_on. ; _P],c1ce _T.J~ _ip. lower · po.si!:ion_ ~nd 

• • •• • - · ,. - ,, • , • ~ .. ,.., .,. : • • 1 • . • • ::.: - · ··..- :; " - , • ·\ .. - ·•: , :•. • - ~-: 

Transmitter Shutdown 

6.:S9._1 '. , ·•-turn-'.:riff .'.the H.V-• . .i.nd then th~ ·· .i!11a·iiiehts. After blower - rundown; ';. 
·:; '( re'\19.YE{)"ii · ~c inputs and use \ t~~-:: &r:~unriing sticks' aild . cb~ck· th_at_. ~u 

: .. • ..·· . th~,; h_{gh __ yo!tag_~ , ~~'pacit9rs :3:Ltei.5fi.~shari~ed ~ ()pen :.t;tie- higµ ,.v9l_t:age, .·· 
: -_. ,,:. -:. ·, :·: . supply:""~nd ·shor't / out the_+- and:: 1/z,;;v:oltage: terminals ~- Conned; the ,_ . .: . .,.:~\~ .. -.. ,,., .. : ,., ~ ,e1; ·--"¥;, . '! , , ·!;-; ~, ·. -~ ~ , . ' .. ~ ~, : ;· . ;- ,.... . . ...: ; , :_ ~. , If~ i':"' ... ··.. ' 

;_.. : ' ·· -· h_ig!L.,vo1 t:age wire:_ to the + .- ter111inal::of: the · high···vol tage supply; for 

6.39.2 

6.40 

6.41 

b.42 

rulj' 's~ppiy•-~oltage. Hook u'p I remote fixture.:· . . . ~ ' '!""' .t· 

Place all grounc~ing sticks on their holders and close all doors. Turn 
on both AC mains to the transmitter. 

Turn the coarse power adjust max CW (zero power output). Press the 
filament on button. After the filaments have step-started, press the 
high voltage on button. Turn the coarse power adjust CCW until the 
transmitter is putting out about 50 l:(w. The PA plate voltage shqulct be 
9.0 Kv and the PA plate current ·should be ·6~0 -to 6.4 amps. If the· above ratio 
is riot. present, change the loading and re-dip the PA ·tune·· until this 
ratio can be found. Tune the PA plate, tune Plate efficiency resonator for 
Clip in supply current and grid efficiency resonator for a ciip in plate 
voltage. The above mentioned ratio should be present. Efficiency must be 
at" least 88%. An efficiency of 90% is typical. 

Turn. the auxiliary modulation control, located on the modulator cabinet, 
to max CCW. Turn the auxiliary driver control, loca·ted on the modulator-

· cabinet, so the auxiliary driver .' current on the modulator multimeter is 
reading 40 Ha. This .is only one division up from· zero - the meter reads 
1.2 amps full scale. 

Using a spectrun analyzer, ad just both 2nd and 3rd harmonic traps for 
1.1inimum output signal level at t he transmitters harmonic frequencies. 
Harmonics must all be below -80 all. A notch f .i.lter must be used to 
prevent overload of the spectrum a na lyzer front end. 

s HEE113 OF 2. l 
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b.44.3 . Mo.iientarily dump the low voltage AC power source which will shut down 
.the transmitter. ON A.G • . power return, the transmitte·r should recycle 

• through fil~ent step- iirt,:ti.V. delay _ .· _. _,-. . -~•r·¾•••tr~ t .f ~t:l :¥;_~tt'.~f.<.,.•~: .••~_:;-,•.·~~•~,;~ \ ~ • ; •. ; . . . •. ' ·:, ~ 

6.45 .. 1 _· / Modulate the transmitter to 95% negative with a 1000 Hz tone. Adjust 
... :\,:'' the:"-~A, -· 1icteeri protector for a PA screen current of between 1.5 and 

, /". :2 .2::._amps ; foris a minimum· distortion. -· .. 
- . . ~- ' --~ . . .. . . . •' . 

. ··.:· ....... ·=. · ..... =~'?\-~:~1:~>i\~.:-ir:~.:·: ~-":•< ~-:~.- ·.,.t··.:_-.-~:. ·· ... · .. :,t.-:'- ·· · _ 
6.45.Z>'JAdju'st· the ··auxiliary·"driver.' control\· for minimum ciistoritori~:._ ~ t 95% .. 

. .. . ,.. /-X "?·nfoauiatTlii'.~? f&~-:i'di'st~i ti~n; witii:'·a~i roOo H;; ·- tone· ·should be·:_~--- . 
., .·· 'i . .sz-\ it .. ies'~- betwee'~•·: 1060 Hz "and ·ic:, Hz. . -

Note: The distortion increases as the frequency is increased to 5000 Hz. 
The distortion decreases again above 5000 Hz except. at 95%. 
modulation with a 10,000 rlz tone. Careful aajustment is required 
for minimum ·distortion. Auxiliary Moaulation - Auxiliary Driver -
PA Plate Efficiency & Grid Efficiency Controls must all be aajusted 
for best Distortion and noise figures as well as efficiency. A 
certain amount of interaction is noticed . (i.e.) Best Distortion at . 
10 KHz will not always result. iti" the best noise~ ' When adjusting - ... .. 
!'late ·'and Grid Eft:iciency Resonators be sure PA Plate Voltage does 
not rise in excess of 200V from the dip. Third Harmonic waveshaping 
s hould be monitored with a scope probe inserted just in the top of 
the PA Cabinet. Correct position is 3 squares from the left front and 
3 squares back from the front. 

~\,~ ---. ..,--, .. -"._,,v---__ ,,,....._ __ _ 

l ~ O :_jLJ ·-y 
--.....__ -; 

I =i □~ [_I :; 

I 
7 ' . r-

f 

Air" (.;ril a bove PA in Transmitter To p. 
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-~,~t.ih;.);t;<.:&ki;~\~Jt:t:::)i~ii~ii,f;~;J{(~?:i_;::~ ·.• /;{:.;_·!.; :_.;·.-~/':~-~/-:-~~'.~; ;,· ·.:11: i. oWG. ~o .. ?8~~ii~;+oo1 •. 

,.,, , ·. . .· ... , ""' .. ,,,., ,, ..... ~t~Jt~r~:~1~~y1;;J~f f l~:f 1ra;J11~i!~'.;t . 
.. . , ..... ·: . ~ Whose hon.zorttal pJ;arie '"cioes not exceed ·a · tilt · of more. than 10% .. 

I' f,~ ~ .i'- • w • • -I ~. ~• · ·/ ''. : i. , .. , ;. , .•, - •,/!_;l·;"",'i:-'{ • , • - • ' •• 

·'. -'-'}'.7/i::_1
:.~, ;: { : //:.· ::1s: ~<1_lc~tt:~~J ~-Y.~ ~.~~_i;:_r~~ting_ the Am.pl.· · ~f h(Yp- p_) from foe Am-~~-< ~ 

· _,·t, fi"-\,1._'1\:'.'}>f,_ ~- (y ·p-p)i aQd~· ~i_y~qe .. th~_ result by th~ ,Ampl. of A (Vp.:..p). _ ·· ,:• .. ·· 

· · ; . , •. <, ·: ~ C: 
1 

i! :' ·'.: •_t.•t;}¾f i~:~:~l,it:~,i~r ti :tir,;I~jri\ .. 

6.46 

b.46.1 

6.46.2 

o.46.3 

ev a ons · from 'desired waveform should be·· corrected by changing· 1A2A2t2 · · 
f~f. '·i~k fr~quencf. c~nip'e~sation or by checking the primary and second~~y . 
wi~dings of the audio inp'ut ·transformer (Tl on 1A2A2). · · 

.._ ___________________ - ·---··---·-··----------

20Hz - 100% 

Recor_d opera ting specifications. 

Operate transmitter at 55 KW carrier level. 

Check auaio input level for +10 dBm +2 dB for 100% modulation at 1000 Hz 
input _frequency. 1A2A2Rl8 is selected for proper input level. 

Record- frequency response ana distortion (20 - 10,000 Hz) at a 95% 
modulation level. 

Limits: Kesponse +1.5 dli ( Use lUUO hz as reference) 
Uistortion - 3% 

Measure AM noise. l-lodulate to 100% at 1000 ttz auaio input. Kemove 
aauio input signal and measure remaining signal level. 

Limits: . Signal to .Noise Ratio -57 MWSUA 

SHEETl5oF '/.l 
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' b.46.5 

b.46.b 

DWG.N0.880-0429-001. 

Carrier Shift. Set carrier level to a lOOi. reference level. Modulate 
to 100% with a 400 Hz audio input signal. Change in carrier level must 
not exceed +2%. Adjust carrier shift control 1A2A2R31 for "O" carrier shift. 

Record operating meter readings on data sheet for rated (50Kw) carrier 
and at 100% modulation. 

Recheck operating frequency. 

6. 47 Operate transmitter at customers reduced power level. Use lOKW if low 
power level is unknown. 

6.47.l 

o.47.2 

6.47.3 

I:,. 48 

&.so 

b.50.l 

Turn the low power coarse adjustment (~28) max CCW. 

Press the low power button. The low power lamp must come UN. The 
power will not drop much if any. 

Actjust the low power coarse control (R28) for the power you . require 
(either 25 or lOKW) 

. NOTE: Distortion is minimized by changing the tapped resistor 1AIR3 
for a minimum distortion from <'.0 to 10,UuO Hz. Audio level 
is adjusted using l,4 in the l'DM chassis. 

Record operating characteristics ana specitication test results at 
reduced power level, on test aata sheets as in paragraph b.46.3. 

Dissipation Limiting Adjustment 

keturn tranmitter to Hi Power mode. 

Apply program audio with high modulation content. 

Aajus t dissipation limiting control 1AllU3 CCW until carr·ier shift is 
inaicated. Back 103 CW 1/8 turn. 

kemote Control Checks 

Exercise the transmitter using the remote control fixture for the 
following functions: 

1) Fil ON/OFF 

2) HV ON 

3) tJ.V 01"F 

4) High/Low Power Selection 

S) Raise/Low Power Control 

U) Automatic UN 

7) kemo t e Carrier Uif 

Verify that each remote tunt ions performs correctly. 

sHEETlooF n obU-u4z11-001 I IO~G. NO 
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t>.51 

6.5:L 

o.53 

6.54 

OWG. NO. 880-0429-0Ul 

Remote ~late Voltage Adjustment 

NOTE: This test is to be performed using the fvlW-SUA remote control 
test fixture. The adjustment mentioned is located in the flag 
and overload assembly, lAJ. 
Check tracking of test meter vs transmittec plate volts metec 
for tranmitter plate voltage variation available from filiT power 
adjustment. Tracking of meters should agree within 5%. Adjustment 
to indicate actual plate voltage as indicated on the remote test 
may require selection of R23, k24 or K25. 

Plate C.urrent Remote Check 
Using the remote test fixture as in the previous step, adjust the test 
fixture current meter relative to che cransmicter plate current. Check 
tracking of the meters over the nominal operating plate current range 
for agreement within 5%. Nominal output l.lJV minimum across 25K ohm. 

Measure the radiation emission of the transmitter. All covers, panels, 
doors, etc. must be in place and the transmitter operating at maximum 
'rated power and modulation. Use the Victoreen Radiation Meter, Model 
440 RF/A. Survey all external surfaces of the transmitter ana record 
the highest ceading on the Test Data Sheet. 

t-1ote: Kand le the "M.eter" with extreme care because it has proved to 
ue mechanically fragile. 

Limit: The reading on the "Heter '' must not exceea U • .'.> milliroentgen/hour. 

Operate the transmitter at rated power output. use a program material 
source which will result in high level r.ioaulation peaks. 

Check operation for consistent ability of the transmitter to modulate 
to 130%. 

b.55 Shue the transmitter down. Install a piece of solder from chassis 
ground to within 1/8" of the RF output line after the directional 
coupler. If possible, do this in the dummy load cabinet. If this is 
not possible, protect any transmittec lines with a tightly wrapped 
protective cover such as aluminum foil. Check that VSWR control 

6.56 

(R4 in Flag and 0/L Box) is maximum CW. Keturn the transmitter on 
at reduced output power and no modulation. 

Monitor VSWk and VSWR overload light. Increase power and modulation 
until an arc results and a VSWR O/L trip is indicated. 

Operate the transmitter at full rated output power with program type 
modulation for a minimum of six (o) hours. t:xercise various ON-OFr" 
functions and operating controls during tt1is period. The transmitter 
;nust operate without malfunction for this peciod. (Outside problems 
suct1 a~ power line failure, external interlocks, etc. are excluded). 
At the end of this test perioa "spot" check t rr.1nsmitter to ueterraine 
that it is still raeeting operating sµecifLcations :ma all meter reaaings 
:ire nominal. ·rtis test is mandatory. ·!r this test i.s not maae, authori-
4:{tion f rom tl,e Manager C1uality Concrol is n~quirea for shipment of 
-:1! Ls ..: r.:msmi teer. 

SHEET] 7 or 2::! 
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Hagie 11ark coil setting on P.A. 3rd Harmonic coil 
Driver plate coil ----
Grid Resonator coil 

Technician stamp off on xmtr ------

I I 
DWG. PW. 
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Modulator 

Fil Volts 

Multimeter 
Drv. Cath. 
Orv. Ser. 
Drv. l:'lt. 
Nod. Grd. 
Mod. Ser. 
Hoel. Ser. 
Aux. l)rv. 
Aux. Drv. 

PA 
Fil. Volts 
l'A l:'l.c. V. 

v. 
v. 

v. 
A. 
A. 
V 

l'A l:'lc. Amps. 
PA Ser. A 
Multimeter 

1-'A. Ser. V. 
PA t;;ra. A. 
!-'A Bias V. 
i.Jrv • .f:'lt. V. 
urv. Cath. A. 
urv. Ser. V. 
u.r. Gra. A. 

Use. P.S.V. 

Supply Volts 
Supply Current 

Power Output 
Ke flee teci l:'wr. 

i:'A Eff % 

Line Voltage 
Phase 
Filament 1{our Heter 

Tubes 
:'A Type 4cx:;soooc 

• !Ocl. ' t'yµe 4c.-:'.:i5UU0C 

.. 

DWG.N0.880-0429-001 

Operating Characteristics 

50KW Carrier 50 KW 100% Mod. Red Pwr. 100% Moo. 

50 KW Carrier SOKW IOU% Hoa. Red Pwr 100% • Hoa. 

-------

!:;ym. :;o • L\9V2 Ser. lio. 

::; ym. ;;(J • l \'l Ser. i•-io • 

SHEET "'-'OF - -I 
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i 
i 
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Tubes (Continued) 

RF Drv. Type 4CX1500A 

Hod. JJrv. Type 4CX1500A 

LL3 Turns Used 
2L4 Turns Used 
1L3 Turns Used 
2C4l:l 

1AYC4 
lAYCS 
1A9C7 
1A9C9 
LC15 
1C24 
iAlCJC:lA 
1AlCJC2 

l<F Use. 
lA.l.OAl Cl2 
iAlUA2 Cl2 

Sym. Ho. 1A9Vl 

Sym. No. 1A8Vl 

frequency Determing Components 

Value 

OWG. HO. 

Ser. No. _____ _ 

Ser . No. _____ _ 

Part Number 

OWG. NO . 

bblJ-tJ4'1.9-'.l0 1 
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OWG. NO. 880- 042 9-QQi 

Specification Tests 

Power Output-------------------------- - - ---___ 55KW (6.45.1) 

Carrier Frequency--------------------------------____ KHz (6.45.7) 

Audio Input Level---------------- +10 rinm +2 ab for 100% modulation (6 .45 . 2) ----

Audio Response and Distortion (6.45.3) 

Response 
freq. liz SSKW I ked Pwr 

20 

50 

lOU 

500 

IOOU 

.L5UU 

5000 

lUUUU 

Auuio response measured at 95% modulation. 
Limits : +1.5 dli 

Audio distortion measured at 95% modulation 
Limits: 3% 

Distortion 
SSKW l ked Pwr 

AM Noise--- ------------------------------- - - (- 57cib) (b.45.4) --------
Carier Shift--------------------------------(!_Z%) _______ __ (6.45.5) 

Kel ease for 

Shi pment ________________ :,ianufac turing 

Kelease for 

Shipment ingineering - ---------------
Test Technician __________________ ~uate _______ _ 

wigfi
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