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SPECIFICATIONS

POWER

INPUT 121 or242 VVac Nominal (Selectable)

OUTPUT 13.8 Vdct5% at 13 amps
DUTY CYCLE" 20%: 1 minute ON, 4 minutes OFF
SIZE 12 x 4-5/8 x 4-5/8 inches
WEIGHT 9-3/4 pounds

*  These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheetfor

the complete specifications.
**

amperes.

There is a thermal protection circuit that will automatically reduce the output voltage if the output stays on too long at 1

IMPORTANT SAFETY INST RUCTIONS

1. SAVE THIS MANUAL
safety and operating nstruction for
-1 19A704647 PI, P2, P3.

- It contains important
Models

2. Do not use auxiliary equipment not recommended
or sold by the manufacturer. To do so may result in
a risk of fire, electric shock, or injury torgens.

3. Do not expose unit to rain, snow or other type of
moisture.

NENE R S

w
Ea

To reduce risk of damage to electric plug and cord,
.3 pull by plug rather than cord when disconnecting
.3 unit.

w

5. Make sure the cord is located so that it will not be
stepped on, tripped over, or otiwese subjected to
damage or stress.

6. An extension cord should not be used unless abso-
4 lutely necessary. Use of improper extension cord
4 could result in a risk of fire and electric shock. If
5 extension cord must be used, make sure:

a. That pins on plug of extension cord are the
same number, size and shapes those of plug on
unit.

b. That extension cord is properly wired in good
condition, and

c. That wire size is large enough for AC ampere
rating of unit as specified in Table I.

Table 1 - Recommended Minimum Size
For Extension Cords

LENGTH OF EXTENSION | 25 | 50 | 100| 150
CORD (FT.)
AWG SIZE OF EXTENSION | 18 | 18 | 16| 14

CORD

78]

7. Do not operate unit with damaged cord or plug - re-
place them immediately.

WARNING '

This unit contains dangerous voltage levels. It is strongly recommended that defective units be returned to the manu
repairs.

If field repair is necessary, remove input power and then use a load resistor to manually discharge each capacitor b
ing on the circuits.

Do not operate unit if it has received a sharp blow,
been dropped, or otherwise damaged in any way;
return to a qualified service shop.

acturer for 8.

bfore work- ) ) .
Do not disassembly unit; return to a qualified serv-

ice shop when service or repair is required. Incor-

Copyright © March 1977, General ElectGompany

10.

11.

12.

13.

14.

15.

16.

rect reassembly may result in a risk of electric
shock or fire.

To reduce risk of electric shock, unplug unit from
outlet before attempting any maintenance or clean-

ing.

GROUNDING AND AC POWER CORD CON-
NECTION - To reduce risk of electrical shock use
only a properly grounded outlet. The unit is
equipped with an electric cord having an equip-
ment-grounding conductor and a grounding plug.
Be sure that the outlet is properly installed and
grounded in accordance with all local codes and or-
dinances.

DANGER - Never alter AC cord or plug. If it will
not fit outlet, have a proper outleistalled by a
qualified electrician. Improper connection can re-
sult in risk of an electric shock.

This unit is for use on a 121-volt circuit, and has a
grounding plug that looks like the pluguitrated

in Figure 1. A temporary adapter, which looks like
the adapter illustrated in sketches B and C, may be
used to connect this plug to a two pole receptacle as
shown in sketch B if a properly grounded outlet is
not available. The temporary adapter should be
used only until a properly grounded outlet can be
installed by a qualified electrician.

DANGER - Before using adapter as illustrated, be
certain that center screw of outlet plate is grounded.
The green-color rigid ear or lug extending from
adapter must be connected to a properly grounded
outlet-- make certain it igrounded. If necessary,
replace original outlet cover plate screw with a lon-
ger screw that will secure adapter ear or lug to out-
let cover plate and make ground connection to
grounded outlet.

The Model 19A704647P3 is for use on a circuit
having a nominal rating more than 121 volts AC
and is factory equipped with a specific electric cord
to permit connection to an acceptable electric cir-
cuit. Make sure that the unit is connected to an out-
let having the same configuration as the plug. No
adapter should be used with this unit.

Care should be taken when placing the unit in serv-
ice to insure proper top and bottom ventilation. A
minimum of 1/4" is required between the bottom of
the unit and the surface on which it sits.
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GROUNDED OQUTLET

relating to product safety.

ADAPTER

B D)
ML) | comoranomors OUTPUT USES CLASS 1
WIRING ONLY FOR
13.8 VDC & 13 AAT 20%
DUTY CYCLE

© GROUNDING MEANS

Figure 1 - Grounding Methods

The following are reproductions of labels on the product

1 MIN. ON, 4 MIN. OFF

wor | WARNING] _ wor

TO REDUCGE THE RISK OF ELECTRIC SHOCK OR FIRE DO
NOT REMOVE TOP COVER. NO USER SERVIGEABLE
PARTS INSIDE. REFER SERVIGE TO QUALIFIED SERVICE
PERSONNEL. DO NO EXPOSE THIS EQUIPMENT TO RAIN
OR MOISTURE. REPLACE THE FUSE ONLY WITH SAME
TYPE OF 4A — 250V— FAST BLOW FUSE. THE EQUIPMENT
ELEC. RATING IS 4A— 121 VAC — 6OHZ INPUT AND
13A—13.8V-DG AT 20% DUTY CYCLE OUTPUT (1 MINUTE
ON, 4 MINUTES OFF). | .
TELEPHONE (804) 295-7200 FOR THE MANUFACTURER
A-SYSTEMS INC., 1500 AVON ST., CHARLOTTESVILLE, VA
LISTED COMMERCIAL AUDIO POWER SUPPLY

MODEL NO. 19A704647

SERIAL NO.

3SE9
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by resistors R4 and R5. This voltage is compared to the IC in-
ternal reference at pin 4 of IC 1. IC 1 then adjusts the current to
transistors to achieve an output voltage of | 3.8 volts DC on the

This unit is a linear power supply with a step-down trans- " .
former input, capacitor filter section and linear transistor regu@mltters of Q1 and Q2. Capacitor C4 smoathes the output of

lator on the output. It converts 121/242 volts RMS AC to 131%CI atr;]d prevein:s Ql atmdt?z frorn_dos?llanr_]g. ICapac:jtcir C5 fil-
volts DC at 13 amperes maximum. ers the regulator output to provide low ripple godd tran-

sient response.

INTRODUCTION

The AC input voltage is tresformed to approximately 24
volts AC, rectified and filtered by @apacitor filter. The filtered OUTPUT PROTECTION SECTION
DC voltage is then regulated. This circuit monitors the output
voltage, compares this voltage with a reference voltage and The output protection consists of an overvoltage monitor
corrects the output to provide 13.8 volts DC for varying loadtircuit comprised of zener diode D4 and resistors R6 and R7.
currents. Output overvoltage and overtemperature protectiofhis network divides the output voltage down and triggers
are provided. SCR1 when the output voltage exceeds 16 volts. When SCR 1
fires the output is shorted through power s&si R8 and the
input fuse is blown. Capacitor C6 prevents SCRI from false
triggering on noise. If the output is greatly overloaded, the in-
put fuse willblow. Small overloads which do not blow tluse
but lead to overheating are protected against by the tempera-
ture monitoring circuitry in the IC regulator. When the heatsink
temperature exceeds 150 degrees C, the IC regulator will shut

The input circuitry consists of fuse Fl, switch S1, trans : : P
, e own the output section. After the heatsink cools, the circuitry
former T1,MOV’s VI-V3 and rectifiers D1 - D3. The trans- resets automatically.

former isolates and reduces the 121/242 Vac input to
approximately 24 Vac. The metal oxide varistors provide pro-
tection for voltage surges that appear on the AC input line.

Bridge rectifier D | provides DC power to the high current fil- OPERATION
ter section. Diodes D2 and D3 provide p@wer for the inte-
grated circuit regulator filter. The AC input voltage is
selectable between 121 Vac and 242 Vac by selecting proper
primary windings of the trassformer. Wire nuts allow the trans-
former leads to be wired properly. See the schematic diagram
for further details.

CIRCUIT DESCRIPTION

INPUT SECTION

I.  Connect 13 Vdc output to the loading the mating
connector.

With the ON/OFF switch in OFF position, connect
AC power cord to a 120 Vac power source.

3. Place the ON/OFF switch to the ON position to turn

FILTER SECTION on the power supply.

The high current filter section consists of capacitor Cl. Re-
sistor RI (two .075 ohms sestors) provides surge protection at
turn-on for DI.

The regulator filter section consists of capacitor C2. Ca- WARNING
pacitor C3 prevents the regulator IC1 from oscillating. The —;
voltage at the input of IC1 normally is about 2 volts higher
than the high current filter section when thepply is under
load. This allows thesupplys’ output to remin regulated at
low AC input voltages. Ishould be noted that a problem with
bridge DI may also upset the IC regulateupply due to the
current path of the regulators rectifier/filter section.

MAINTENANCE

This unit contains dangerous voltage levels. It} is
strongly recommended that defective units be retufped
to the manufacturer for repairs.

If field repair is necesary, renove input power and thep
use a load resistor to manually discharge each capdcitor

before working on the circuits.
REGULATOR SECTION

The regulator section consists of the control regulator 1C 1
which contains a reference voltage source plus comparator cir-
cuitry. This circuitry monitors the feedback voltage developed
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For disassmbly, renove 4 screws and lift off top cover.
This disassembly is required before working on this power
supply. When replacing any component be certain 10 use an This power supply has no adjustments or controls other
identical component Thermal joint component is required un[p?an the ON/OFE switch.
der D1, Q1, Q2, IC1 and SCR1. R8 must be spaced above the
printed circuit board by 3/32 inch minimum. Observe wire
routing when resoldering circuits. Failure to do so may lead to
excessive ripple or poor regulation.

ADJUSTMENTS

NOTE

In some cases a 220k Ohm resistor R9 has been paral-
leled with R5 at the factory in order to achieve the |re-

Should the overvoltage monitor circuit be suspected of )
quired output voltage.

blowing the fuse proceed as follows:

1. Connect the supply to a resistive load (not the desk
stationt). INSTALLA TION
2. Remove resistor R8 from the circuit by disconnecting

Th I b ted using th ti
one end. € power supply can be mounted using € mounting

holes on the chassis.

3.  Turn on the supply and observe whether file
blows. If the fuse no longer blows the overvoltage
monitor circuit was the cause.

NOTE

Insure that ventilation holes in the unit are not ¢b-
structed when the unit is mounted or in operation.

TROUBLESHOOTING

The checks in the following tables should be followed The power supply is designed for operation from either a
when troubleshooting a suspected defective power suppi21 Vac or 242 Vac source. Before connecting the power sup-
When a component or assembly has been identified as beifty measure the source voltage and then conngat irans-
defective, replace the defective component and also check &tmer accordingly. Refer to the Schematic diagram for details.
sociated components before applgwer to the unit in the
event that a series of components are defective.

P FUSE REPLACEMENT

When replacing any component be certain to use an identi-
cal component. Thermal joint component is required under D1, To replace a defective fuse, perform the following proce-
Q1, Q2, IC1 and SCR1. R8 must be spaced 3/32 inch abodere:
the printed circuit board. Observe wire routing when resolder-
ing circuits. Failure to do so may lead to excessive ripple or 1.
poor regulation.

Place ON/OFF switch to OFF position.

2. Remove cap from fuse holder and replace fuse with a
similar type and size [4 amp, 250V (121 Vac input),
2.5 amp, 250V (242 Vac input)].

Recommended test equipment for maintenance of this
power supply includes:

* Digital multimeter 3. Replace cap and place ON/OFF switch to ON posi-

* 50 amp DC meter tion.

* Resistive load If trouble persists, check with a qualified service personnel.

» a Oscilloscope

TROUBLESHOOTING TABLE

SYMPTOM AREA TO CHECK
FUSE BLOWS 1) shorted output
2) 230 volts AC applied with 115 volt tap selected
3) shorted D1, Q1, Q2, T1, C1, SCR1
4) overvoltaged on output causing SCR1 to fire
NO OUTPUT 1) shorted output

2) proper voltage range selected
3) output properly connected

4) overtemperature shutdown

5) failed Q1, Q2, D1, IC1

OUTPUT VOLTAGE LOW/| 1) proper input voltage range selected

2) output overloaded
3) ICl failure

OUTPUT VOLTAGE HIGH

1) failed SCR1, failed IC1, failed Q1

POWER SUPPLY VOLTAGE READING

LOCATION READING (TYPICAL)
C1PLUS APPRXIMATELY +25 VOLTS DC
C2 PLUS APPRXIMATELY +27 VOLTS DC
IC1PIN4 APPROXIMATELY +4.7 VOLTS DC
OUTPUT +13.1 TO 14.1 VOLTS DC
IC1PIN 3 0.7 VOLTSABOVE OUTPUT

APPLICATION

The 19A704647P2 and P3 units include mounting feet
and omits the mounting bracket. A mating connector and
mating male contacts are provided to mate with the 13 Vdc
output connector.

The 19A70467P3 unit operates from a 242 Vac input. A
power cord is sup@d less a power plug (customer pro-
vided) on end of cord.

WIRE NUTS USED FOR
AC INPUT VOLTAGE SELECTION

Figure 2 - Top View With Cover Removed
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POWER SUPPLY ASSEMBLY
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ILLUSTRATED PARTS BREAKDOWN AND OUTLINE DIAGRAM
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HEAT SINK ASSEMBLY

300

WOTE: .

1 ADD THERMAL JOINT COMBOUND
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ZUTEMW L, TH 8 ARE PRRT OF R200095 ASSY,

I.OMITTED BRACKET FOR CLARITY OF
DREMW MG,

T-RER'D B

02

PRINTED CIRCUIT BOARD ASSEMBLY

NOTE: SPACE R8 322 OFF BOARD

R8

Y

HEAT SINK ASSEMBLY
AND CIRCUIT BOARD ASSEMBLY
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Crhairagits, a0 Il 2RI K 9D PTIAGITE & 10 Saifly PIREURS Ark nenviliend Iy & -TRevennn Lot
PFARTS LIST smﬂo'- GE PhRT No DESBRIPTION SvMBDL GE PA'RI "n' UESCHlP"ﬂ" witeith 1Al idel b al shie il The resasiel airaen oa the umil inchiges 3l pamoue
I 1he: riegeipdions rf pans afkenlizd b thesn rgvunns
15 185 . . R (O [ N IS, WRANS (MRS - - - - - - — _ REV. A - l3AT04E4VPL POWER SUprLY ) )
DELTA BOWRR SOFRAN ASSHMALY 3AABHLE Kita, block: 14 AMG, 600 volb. A.uzieclvl-ug.r_:hanged [ |;apf_1|.:z.ar wnr.nga_ raring 0 50 velke
AlY/RIOO0SED s . Qb InSI0: HEW, 30 dmp, B0 Wolk, w33, and changed inpnk gronnd wiclng connackion.
Thgue 3 1 1H59/ 19AHN Wire, brown: P4 oam, 00 weolt., ;rz‘d nEv.  LUEIBASITEL BOmEk suveLy
iH 1859/ 196EN Kite, rted:i T4 A®i, 000 walk, Edded top cover and plastic cep ovar cogalatur tcenslsgoc.
13 1454/ 198i8 wire, black: 16 AW, 600 valt. e e e = - REFPIPIEAS - - - - e - — - = AEY. - L¥ATU4EITEL POWRR SUBeLY
o : Added new meichanical rase and ioprowsd cireoit.
i 1854 /19400 wite, ted: 16 AWQ, GO0 valr. ACRE S1HULA SCR, LD A 125 ¥nl Ph2AT
SYMBOL GE PART H0. DESCRIPTION i ™ e “B. L35 VRTE, : REW. D - LBAJD46A701 BaWRR
21 Machine acrews Moo 6-12 x 340 Ohtalned U.L. mpp
22 e I T N MIAUHLLANEDDE - - - — - - — -
WHEH ORDERING REPLALEMENT PARLE, ALL HUMHENS 0l R200L0L Heat Sink, Delta 5.
SHILD BE ERELCEDED BY THE PONLOWLEG THHHE aiacr 23 Wagher, Elak: Mo, &,
EREFIX: “RLS/™. 24 Rashnr, split lock: Wo. B a3 RAOODAE Printed Ciceouit Boacd hasembly, Della P8,
E . H s B
. 03 1642 Inuulat Wiva, Thi.
__________ PABRCITORE = = - = = = = = = 23 Wik He. 6-02, nsulatar, Hica,
28 5g-02-24a inmulatur, Si-FVR, 1 8 J26. a4 LN Hounting Kit, TD2ZD.
[} IGUEIEICHOECLA | Aluminumz 32000 ue 4 g5 <10%, 40 VDTH, . P fabla tica, 9.7 inches 05 RLO0GSE Bravket, bults PE,
Al % iea, 9. LEEN
o5 W0KE 122025828 | Alumipum: 6700 0F # nx -10%, 25 WDOW. P g41210 Insulater Euse sag a4 lazln Npaver, 55, Hu. & & _S5b; Oex.
. CONNRETORE = = = = - = = = = 19 R2A1147 angla brackat. (vaed in part 1,3 aniyl. o Hachlae Aceaws  Ra. d-40 % 378, 3.
] Wudhees  Wu. dKL, &%,
a1 Concector.  Includes: i 1_44{? BUMFEER Bompat, (GDEK.4H.  (Usad in Pacl 2 onlgl.
. i1} Wachine weeaw:  Hn, =30 v 177, EKEP, G5,
L-48U0aT2-0 Conmector, Female, % pin plua. ts 10-451 Comflectoe, #ire nul.
4 ; in 120-0 [ osund, d1, Jit Base,
450180-1 Conbast. iz SSF-41 Fop civek, Bteel. {Used in Part 1,3 onlyl. RGN o HL anE
11 1=440673~00 Conneclot, % pln, houalng.  {used Ln Part
........... CIGDES - - - = = = = = = = i,3 only).
Bl Moatiol Br laye dinda. 34 A503%1-1 Conkact, pin. ivaed in Part 2,3 oonlyb.
34 E4D43L-3 Cannector, femele, 3 plu, L1568 huuaing.
IR FUSEE - - - - - - - - - - -
FL ILZ-004 Fuser 4 emp, 50 wolk. PRibED CLHOTLE ORAL ASETMBLE
5
(28 312-92.5 Fusg, 2.5 amp, 250 yolk, [Oacd with ATASHZONNGS
Patt ¥ onlyl.
---------- UAPRLITHAS = - - = ¢ v v = e
""""""" RESISYORA = = = = = = = = = - c2 UBC1ALO2KED Aluminomt 1000 ofF + or ~3¢%, 50 VDOK.
Rl CPLoL0--Q4=104 [ Wire wound: .0T8 ohms + or 104, 10 w. c3 1CZ0XTRI04K0508 | Cevamic: .1 wE + or -104, 50 VDCW,
R1D IBT=. 5d=2. 2M=5% Carban composition: 3.2M ohms + or -5k, 152 w. ve UFULE1OOHAR Aluminum: 10 UF + o¢ ~20%, S0 VOOW
3 : .
__________ SHITOMRE - — — — — — - — — — [~ IC2¢KIRLIFeRneB | Ceramic: .1 wP + oe 1D, 51 VDCH.
&l 82601 5PET, 115 wolk, 1% anp. e e e e e e - L DIGDES - s n e e e e e
_________ TRANSEORMEES — - - — — - — - - grz;a 195059 81, 200 wolt, 1.5 Anp.
L 19R1LED 2P LA Delta, TS, o3
n4 JLL¥XEES Rttt 14 Yalt, 10%.
L I - YARISTER - ~ - - - - - -
vl VATEAT Mekal Opide Varlstes: 38 volt, 1000 anp, 45w, | | )} |} -7~~~ -- COMHEBCTORSE - - - - - - — - -
shea I2 540383-3 #ale, I win, .15, Head.
--------- HISCELLAWEDTS — — = = — = - - — TT T T T T T T T REEISTURS - - - - - - - - - -
a1 £300% 468 Onane Oolha BE. B4 GR55-TO-TA,2E-1%] ®etal £ilm: LR 2X ohme + or -1, 174 w.
a3 HI00092E Cover, Deits PE. RS GPRG-TO-LoK-1% Metal film: 10K chma + ox -13, L7d w.
a3 342=014 Fuge Holder, 20 amp, 250 valt, ;5] EF~. 25100 -%% Carham #0lm: LOD ohme + oe -5%, 174 w.
a4 1501-4 Covdeet, 8 Cesl, 260 voit. a7 CFm=.l6=lE="% Cartonm £llme  1E ohme + or =5%, 174 w,
a5 422 Nacdwere, atraln teiieta. RA PW-L0-L2E-108 Wite wounds 22 ohwnd + or o1d%, 10 w.
a4 20840-1a8 pdal plake, OR=-OFF. L CABLES - - « - = —
a7 VEBA Cdpacitor clamp, ! Loch diameter. [Uaed with Wi A5 18ERN Wire, 14 AWE, Brown
cli. B . -
0B VRIR Capacdtar cldtip, 1 30 lach diameber. [Uged w2 1359/18RED Wlre. 14 AWG, red.
with Chy.
03 RIODDS 4 Residtor cleep. (Used wlew®L:. Vb |} 7T FISCELLANEOUE — ~ = = = = = = =
g EDE3E_1 Taeminal, EaRt-ams 13 AWE. 1 10697 Tnrminal, ming. [Used with W1 and WI).
Ly i0gaT wgeminal rkig, 1é-id AWG,
L2 34 Bolduc lug, Wo. 6. “*“’2“?;?223335'_"‘”1"‘
13 TBS7/1 980K wWiee, Blacke 1R MG, GOD walk,
1% 1657/ 19RED Wicn, reds 18 AWG, 600 walt. STttt o LWMMRRATED CIMCRTTS - - - -
15 1897/150RA Wirn, gresn: 18 ARG, 600 volt. 1el phAAsELE Linewr, ALT REG, TO220.
A 3 HOT FROCRET PART WOMBRR WITH "alB/".
*
COMPONENTS ADDED, DELETED QR CHANGED BY PRODUCTION CHANGES



