


Fig. 1 - Exploded View of LPAC-1 Controller 

the LPAC-1 unit immediately for all 
other evidences of improper 
operation. 

3) Preliminary set-up conditions for 
testing: 

4 Verify that tbc neon’indicator 
lamps on the trigger module 
me no1 faulty. 

‘1) SF t the I,OCAJ,-RRMOTE 
switch on the trigger module 
to LOCAI, position,. 

4 Set Ihe BIAS control knob at 
zero. 

e) If the LPAC-1 includes the 
LCL current-limiter accessory, 
set the CURRENT ADJUST 
control knob at zero. 

4) If the LPAC-I does not include the 
LMR meter accessory, use ironvane 
voltmeters and ammeters, such as 
the General Electric Biglook Series, 
AIM), 91, and 92, or equal, to accu- 
rately check operation and per- 
formance. Clamp-on-ilmmeters or 
other averaging-type ammetersusing 
rectifier elements and d’Arsonval 
movements may he used as indi- 
cators of relative output and general 
P” 
the indicated value on such an 
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ammeter may be in errorby s~much 
88 50% in its middle range, even 
though the indicated value at mw- 
imum output voltage may he nearly 
accurate. 

5) Always we a dummy load to check 
LPAC-1 performance before putting 
the unit back in service after it has 
been serviced or repaired. It is rec- 
ommended that 100 watt incan- 
descent lamps, connected in series to 
match the rated output voltage, be 
used as the dummy load. 

6) Start-up procedures: 

4 Verify that switches and eon- 
trol knobs are positioned as 
required for testing prelim- 
innry set-up in A.3) above. 

b) Connect the dummy load to 
the output terminals. 

4 Connect the AC linevoltage to 
the LPAC-I. 

4 Turn the BIAS control knob 
slowly in a clockwise direc- 
tion. The OUTPUT LEVEL 
neon indicator lamp and the 
dummy-load lamps should 
slowly increase in brightness. 
When the LPAC-I includes the 
LMB meter accessory, the 
LMB voltmeter indicator 
should move glowly up-scale, 
but the LMB ammeter may 
not move off zer” unless a 
mrfficient number of dummy- 
load lamps is used to provide 
great enough resistance to 
register on the LMB ammeter. 

B. Nooutput 

1) Check the AC linevoltageinput: 

a) The POWER ON neon indi- 
ci\tor lamp nhould glow 
brightly when the AC line 
voltage is connected. The 
LPAC-1 should operate nor- 
mally when the AC line volt- 
age ia between 50% and 110% 
of the rated input. 

Fig. 2 - Correct installation of SCR 

I TORQ”E “AWES FOR MO”NTlNG SCR’S I 

3) Verify that the trigger module 
printed circuit board is firmly and 
properly plugged into its plug strip. 
CAUTION: If it is necessary to 
open the trigger module to do this, 
then disconnect the AC line voltage 
from the LPAC-1 unit before 
opening the trigger module and re- 
connect the AC line voltage to the 
LPAC-1 unit afterre-closing. 

4) Check the SCR’s viwally to see if 
one or both have ruptured or 
disintegrated. 

4 If an SCR has ruptured or 
disintegrated, disconnect the 
AC line voltage from the 
LPAC-1 unit. Then carefully 
unsolder the SCR gate and 
cathode leads,remove thenut, 
washers, and terminals from 
the SCR lug, and remove the 
defeetiveSCR. 

b) Install a new SCR. Apply a 
little silicone grease under the 
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SCR. Do not torque the nut on 
the SCR lug beyond the values 
set forth in chart. Lockwasher 
must be between nut and 
heatsink NOT between SCR 
and heatsink. 

4 Carefully resolder the SCR 
gate and cathode leads. Do not 
use acid flux or acid-core 
solder. 

4 Re-connect the AC line volt- 
age lo the LPAC-I. 

5) Check external command signal in- 
put and the trigger internal signal 
circuits. 

4 Verify the command signal 
input voltage and currcnl at 
the trigger module +nal input 
terminals. If there is no torn- 
mnnd signal input, then the 
fault ie not in the LPAC-I. unit 
but in the command signal 
generating device or in the 
signal wiring. 

b) If there ifi command signal in- 
put, then check the trigger 
internal Hignal circuits by 
turning the GAIN control 
knob slowly from zero in a 
clockwise direction. As the 
GAlN control knob is turned 
the I,MB voltmeter indicator 
or the customer-furnished 
voltmeter indicator should 
move slowly up-scale and the 
OIlTl’llT IXVEL neon indi- 
cator lamp should gradually 
increusc in brightness. 

C) If the voltmeter and the 
OUTPUT l.IVEL neon indi- 
cator lamp do not indicate 
proper operation in B.5)b) 
id~rw, then reset the GAIN 
wn~ral knob nt zero and lurn 
the BIAS wntrol knob alowly 
from zwu in n clockwiw di- 
rwlinn. AH llw 11lAS wnlrol 
knob is turned thr LMI1 volt- 
mcl,rr indicntrrr or the 
~~~~nt~)rn~!r-fllr~~irhed voltmeter 
indicut<,r rhould mow slowly 
upwnh. and lk 01 l’l’l’11’1 
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LEVEL neon indicator lamp 
should gradually increase in 
brightna. 

4 If no shut-off option is in- 
cluded in theLPAC-1 unit and 
the above-dencrihed check 
procedures result in negative 
indications, remove the trigger 
module and return it to the 
Service Department for repair. 
If a shut-off option is included 
in the LPAC-1 unit, proceed 
with the following check 
procedures. 

6) Check the LPAC-I internal latching 
shut-off circuit: 

4 If the LPAC-I has the non. 
latching shut-off terminal 
option, disconnect onelead to 
the non-latching shut-off 
terminal without dis- 
connecting the AC line voltage 
from the LPAC-1 unit. This 
should return all circuits to 
normal operating condition. 
Then re-connect the discon- 
nected lead to the non- 
latching shut-off terminal 
before returning the unit to 
operation. 

b) If the LPAC-1 has the latching 
shut-off terminal option, dis- 
connect one lend to the latch- 
ing shut-off terminal and then 
disconnect the AC line voltage 
from the LPAC-1. Then, with 
one lead to the latching shut- 
off terminal still disconnected, 
re-connect the AC line voltage. 
‘This should return all circuits 
to normal operating condi- 
tion. Then x-connect the dis- 
connected lead to the latching 
shut-off terminal before re- 
turning th l.PA(: unit to 

operation. 

< ! ) If the proc,:durw for either 
option d,~ not return thr 
LPA(:-I circuit* Lo normal 
operating condition, then dis-, 
connect lhr: I.PA(: trigger 

module and rr1urn it to thr 
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Service Department for repair. 

7) Check the LCL current limiter: 

4 Set the BIAS and GAIN co”. 
trol knobs on the trigger 
module at ~a”, then unplug 
the current-limiter white 
nylon plug. 

‘4 Turn the BIAS control knob 
very slowly from zero in a 
clockwise direction. The 
OUTPUT LEVEL ne”” indi- 
cator lamp should cha”ge 
slowly from adim t” a brighter 

d”W, indicating normal 
trigger-hox operation. 
(NOTE: The LMB ammeter 
will notoperate when the LCL 
current limiter is unplugged.) 

(i) If normal trigger “pera- 

tion is indicated, then 
the current limiter is 
defective. Kemove it 
and return it t” the Ser- 
vice Department for 
repair. 

(ii) If normal trigger “pera- 

tion is not indicated, 
then the trigger is de. 
fective. Remove it and 
either return it to the 
Service Department for 
repair or bench-check it 
and repair it as bench 
checking indicates is 
required. (Refer to Fig. 
3 for recommended set- 
up for bench-check of 
the trigger PC board.) 

C. Continuous but irregular output 

1) Ifa fully-competent electronic 
technician is not available, then re- 
move the trigger module from the 
LPAC-1 and return it to the Service 
Department for repair. 

2) Ifa fully-competent electronic 
technician is available, then remove 
the trigger module from the LPAC 
unit and bench-check the trigger 
amplifier circuit voltages and resist- 

ances per Circuit Diagram in this 
manual, and repair carefully or re- 
place defective circuit elemcr~ts as 
required. (Refer t” Fig. 3 for rec. 
ommended set-up for bench-check 
of the trigger-box PC hoard.) 

Fig. 3 - Recommended set-up for her :h chrck “f 
P.C. hoard 

D. Intermittent output: if the trigger and the 
current-limiter have been checked as out- 
lined above and have been found in proper 
operating condition, then proceed as 
follows: 

1) Check for: 

4 Loose terminals in the power 
circuit. 

b) Discontinuity in the external 
wiring. 

4 Loose pins in sockets and 
plugs. 

4 Unsoundness in solder joints. 

e) Leaks in the transformer. Use 
a “meger” or high patential 
voltage of very low CUrlent to 
check the transformer internal 
inwlation. .check only trans- 
former terminals L, T, and 
“Common” to the trans- 
former chassis. 

2) Repair or replace defective parts or 
installations as required. 

E. Constant uncontrollable full output 

1) If there is a full output indication 
(i.e. the voltmeter indicates full 
rated output and the OUTPUT 
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LEVEL neon indicator lamp glows 
brightly) but there is no output cur- 
rent, then check the load circuit fuse 
and the load circuit wiring for an 
open circuit. Replace the fuse or 
repair the load circuit wiring as re- 
quired to obtain normal closed 
circuits. 

If uncontrollable full output con- 
tinues after completing 2.E.l) 
above, then disconnect the trigger- 
box white nylon connector plug. If 
uncontrollable full output &I con- 
tinues, then one or both SCR’s are 
probably internally shorted and 
defective. 

4 Disconnect the load from the 
load terminals. Measure the 
resiatunee between L-l and 
T-l with an ohmmeter at low 
scale (i.e. Xl). If the resistance 
is lea8 than 5 ohms, then at 
least one SCR is defective. 

F. 
b) Disconnect one SCR cathode 

lead. Meusure the resistance 
hetwcen 1,-l and T-l as in 
2.E.2)n) above. If the resist- 
ance is less than 5 ohms, then G. 
the remuining connected SCR 
is defective. If the resistance is 
very much greater than 5 ohms 
(i.e. if the circuit appears 
open) then the diticonnected 
SCK ia defectiw. 

3) 

tested as outlined ahove 
in I), then check the 
SCR with I.5 X iine 
voltage DC axotis its 

cathode and anode in 
both directions. If there 
is current leakage great- 
er than 2 milliamps in 
either direction, then 
the SCR is defective. 

(d) If a defective SCR is found, 
remove and replace it as de- 
scribed in Z.B.4)a) through 
Z.B.4)d). 

If a new SCR is installed, and the 
output of the unit in service is to a 
transformer, then check the unit by 
applying the LPAC-1 current output 
to a dummy toad before returning 
the LPAC unit to service. (Refer to 
2.A.5) for recommended dummy 
load.) 

Fan not rotating or rotating slowly 

Remove fan unit and repair or replace with 
a properly operating fan unit. 

Overheating of any part of the Controller 
unit 

If the air-cooling or water-cooling system is 
functioning properly and overheating 
occurs, it indicatesone of the following: 

4 Shorting or otherwise defective 
LPAC-I circuit elements. Check and 
repair as described in 2.C.I) and 
2.C.2). 

b) Customer load current too high. 
Check to verify that the cuvtomer 
load current is within the rating of 
the LPAC-1 unit. 
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Fig. 4 - Internal schematic LCI. Current Limiter 
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Fig. 6 - Internal schematic LPAC-1 Trigger 

Amplifier 
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Fig. 7 - Location of components on LPAC-I Trigger 
Amplifier Printed Circuit Board 
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AMERICAN ELECTRONIC LABORATORIES, INC. 

Frequency Yj: 7 power 

Line Phase 1 XYU i/,&-J 

Line Phase 2 2 c/z, (I#(- 

Line Phase 3 2.42 v& 

Driver Filament E 571 VI?/ 

Power ,Amp Filament E 6,/ U#,L 

PA Cathode I , l9kfar 

PA Plate I Y/O A/-f/d 

Driver Plate E 4.2 KIJ 

Power Amp Plate E B, PI/ 

Driver Grid E 8s' I/d73 

lbiver Cathode I $7 /?/YPJ 

Output ;7;r. Y kw 

l)river Screen I 5-o I-l?9 

Exciter Forward 20 

Exciter Reflected . 

Power .~mp I:orward 3 15: 5 = 24/S‘-@l 

Power Amp Reflected 400 

Cathode Resistance I.?‘. ga 

Transformer Taps 22o. +ra 
I 

Efficiency 72,9 r, 

Counter Settings 

PA Output Loading Daoaz 

PA Gutput Tuning 06 4’43 
llriver Screen E 

F'.! Noise -6Y A?! Noise J-d dfl 

Distortion P 100% tbd.. Input Level (dB) 

50 t!z I 6 / u.3 

100 112 . 30 /#,a 

400 II2 , 33 Y.J- 

l!m I!2 .2? ,‘ 

soon l!z , L/d 0, E: 

7500 II2 , ‘L&L - 3.0 

lO,OO~~ IIZ I Yo -L /6 c 

15,r)Oo II2 

Station beineer 

-lF. $- 

AEL EnfiinPer 

www.americanradiohistory.com

www.americanradiohistory.com


ELECTPO:;ICS, I:;C. >:3"EL FX-3o/FtI EXCITER FIi;hL TL:; ;,T.7 

75 us DE-EKPHASIS 

CUSTOMER ORDER NUMBER 05-3y?l STATION CALL LETTERS 

CUSTOHER NAME cl.& (II ALL&?4 

aEI P/N -4oc1 0004 @j (21") BEI SERIAL NUMBER /222 

TESTED SY CL CAL% 0.4TE /a -/Q -84 

1. 

2. 

3. 

4. 

6. 

7. 

9. 

11. 

13. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

INPUT VO?TAGE SELEfiION ,x0 FUSE 3 AMPS 

OPERATING FREQUENCY Li 33 MEASURED @,/$q?q? MHZ.+m/HZ 

FREQUENCY CODE ,007 (,r,) 10iqHZ no// /?I 1MHZ O//D h) IOOKHZ /no/ /G; 

(o=ON=JUMPER IN) (~=OFF=JUMPER OUT) 
OUTPUT FREQUENCY EQUALS CODE + 10KHZ. 

AFC VOLTAGE /n,h VOLTS 5. AFC INTERLOCK OM 

POWER OUTPUT f WATTS NOTE: (SET TO 5.0 WATTS "AUTO MODE" 
UNLESS OTHERWISE REQUESTED) 

PAV 7 VOLTS PAI /,$'a AMPS 8. HARMONIC AND SPURIOUS 
SUPPRESSION (58db Min.) dcc 

POWER SUPPLY VOLTAGES OK 10. BARRIER STRIP INPUTS/OUTPUTS & 

TEMPERATURE OVERLOAD D!f 12. VSHR PROTECTION fl?% 

TEST METERING Ok 14. COMPOSITE TEST JACKS cl-? 

COMPOSITE FM S/N RATIO 79 dB (75dB MIN. WITH 75 us DE-EMPHASIS) 

COMPOSITE IMD, 60kHz/7kHz, 1:l ,0/g % (75 us DE-EMPHASIS) (0.08% MAX) 

COMPOSITE THD 0 400Hz % (75 us DE-EMPHASIS) (0.08% MAX) ,O/'r 

CONPOSITE INPUT LEVELS FOR 100% MODULATION /123? v 1.237V RHS, NOMINAL) 

SCA INPUT LEVELS FOR 10% MOOULATION 'J,;;777?'V 1.237~ RNS, ~oMSNAL) 

MONO INPUT LEVELS FOR 100% MODULATION +/0 dBm (600 ohm BAL.) 

MONO F>l S/N RATIO 

AM S/N RATIO 

79 dB (75 dB MIN. VJITH 75 us DE-EMPHASIS) 

-T- dB (70 dB MIN. V/ITH 75 us DE-EMPHASIS) 

MONO IMD, 60Hz/7kHz, 4:l , n/z % (75 us DE-EMPHASIS) (0.08% MAX) 

MONO FREQUENCY RESPONSE---5OHz -1 a dB (0.0 + 0.5dB) 5kHz tri,L d3 (t8.2 t 0.5dB) 

1OOHz 0 dB (Ref O.OdB) lOkHz:/3,% dB (tl3.7 4 0.5dB) 

4DOHz *,a dB (+0.2 2 0.5dB) 15kHzfudB (+17.1 t 0.5da) 

1OOOHz 4) dB (+D;9 ? 0.5dB) 

NON0 THD---50Hz ,0/G 9: 5kHz ;7 

1OilHz ,0/K % 1OkHz ,:? :: 

"6 
w li 

15kHz , OhJ 
0;* 

*ICDICATES I:OISE LIMITED AFTER DE-EMPHASIS 
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