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Introduction 
The Advance MG family ofpower supplies remote sensing and for volta ge 
is a range of very compact units programming by means of an externally 
employing direct-off-line switching connected resistor. 
techniques in order to reduce physical Constant current protection is provided 
dimensions to a minimum. against overloads or short circuits. 

The range is produced in four different Overvoltage protection by means of 
power levels, i.e., 50 watts, 100 watts, 200 automatic control circuit shut-down is 
watts and 300 watts. At each of these provided on all units . 
power levels, units are available with Particular attention has been paid during 
various combinations of output voltage the design stage to the problems of 
and current. interference caused by the switching action 

The output voltage is adjustable by of the power supply circuits. In this 
± 5%on all units by means of a respect sample units have met the 
screwdriver adjustment on the front panel. requirements of VDE 0875, curve 'N', 
Facilities are provided for local or and BS800, part 3. 

Specification 
MG MG MG MG MG ) MG MG MG MG MG MG MG 

Type No. 5-10 5-20 5-40 5- 60 5-60A , 12- 8 15-7 15-}4 24-4 24-8 24-12 24-12 A 
Input 115V 220V or 240V l1SV 220V to 240V I1SV 
Voltage to by or to 
+ 10 % I120V tap change 120V 	 120V 
-20 % or by * 

4S-440Hz 220V tap 

to change
- 240V 
* 	 * 

Output 
Voltage 5 5 S S S 12 IS IS 24 24 24 24 
Output 
Current 10 20 40 60 60 8 7 14 4 8 12 12 
Case Style A B C D D B B C B C D D 
Overvoltage Set between Set Set between 

Protection 120-130 % be- 110-120 % 


tween 

11 S­
12S% 


Efficiency >6S % > 70 % 

Power 0.9W/ Better than l W/Cu.ln. (6SW/I000Cm 3 ) 


Densities Cu.In. 


* 	Units MG5-1O, MG5- 60A and MG24-12A can a/so be used at input voltages in the range 100V to 
115 V within the limitations of the output characteristic curve Fig. l. 

Note: Output voltages are adjustable ±5 % by front panel potentiometer. 

Output V oltage Regulation 	 Output Impedance 
0.1 % maximum for a worst case combination of 100ma at 100KHz. 

0- 100 % load change and ± 10 % line change. 
 Overload Protection 


Constant current, set at 110 % ±5 % fullload.
Ripple 
10mV r.m.s. Temperature Range 

SOm V pk.-pk. - 10°C to +70°C derating from SO°C at 2i %t C. 

(30M H z bandwidth) 
 Series and Parallel Operation 

No limit on paraIlei operation. 
Temperature Co-efficient Series operation to a maximum total voltage of 
±0.01 %/0C. 	 2S0V. 

I 



Remote Sensing 
Available from front panel, total voltage drop 
in the output leads should not exceed SV max. 
in each lead. See output characteristic curves, 
Figs. 1 and 2, for limitations. 

Remote Programming 
Output voltage may be programmed from 1 V 
upwards by insertion of a programming resistor 
on front panel. Programming resistance 
1000 n IV ±O.S %. 

Output Hold-Up 
Output maintained for the duration of amissing 
mains cycle at maximum output current and 
-10% mains input when the unit is operating at 
up to 105 % output voltage rating. 

Remotc switch off 
Output may be redtcced to zero by connecting 
short-circuit between 1 and 6 of programme 
terminal block. 

Dimensions 

4 FIXING HOlES MJ THAEAD 

Insulation 
Between AC input and output terminals and case 
connected together tested to 2.1 KV peak for 
one minute. 
Between DC output and case ±2S0V DC 
continuous, test ed to SOOV DC for one minute. 

Switch-on Time 
Output will reach specification within 4 cycles of 
50 or 60 Hz mains. 

Transient Response 
For step load changes of 10-100 % or 100-10%, 
voltage deviations are typically 350mVand 
output voltage returns to within the regulation 
band in approximately 4mS. 

Mechanical Standard 
B.S.4318 preferred metric dimensions arid 
lsometric screws are used. 
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CASE STYLE A 
Weight 1·2Kg 
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CASE STYLE B 
Weight 2·0 Kg 
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STUDS 
3-4BA TERMINALS 

6-6BA TERMINALS 

CASE STYLE D 
Weight 4·5 Kg 

Guarantee and service facilities 
This instrument is guaranteed for a period of 
flye years from its delivery to the purchaser 
covering the replacement of defective parts 
other than fuses. 

We maintain comprehensive after sales 
facilities and the instrument can, if necessary, be 
returned to our factory for servicing. The Type 
and Serial Number of the instrument should 
always be quoted, together with full details of 
any fault and the service required. The Service 
Department canalso provide maintenance 
and repair information by telephone or letter. 

Equipment returned to us for servicing must 

4 FIXING HalES 
\ M3 TH READ 
,IN BAS E 

be adequately packed preferably in the 
special box supplied, and shipped with the 
transportation charges prepaid. We can accept 
no responsibility for instruments arriving 
damaged. Should the cause of failure during the 
guarantee period be due to misuse or abuse of 
the instrument, or if the guarantee has 
expired, the repair will be put in hand without 
delay and charged unIess other instructions are 
received. 

OUR SALES, SERVICE AND ENGINEER­
ING DEPARTMENTS ARE READY TO 
ASSIST YOU AT ALL TIMES. 

Advance Electronles LImiled 
Raynham Road, Bishop's StorHord, HerHordshire, 
England. Telephone: 0279 55155 Telex: 81510 -) GOULD 



Operation 
Mains Connections 
The AC supply input to the unit is connected to 
the terminal block on the left of the front 
panel. The terminals are marked L (line), 
N (neutral), E (earth). A transparent mains cover 
is provided. 

Mains tap-changing. (5V Units only) 
Table 1 shows the mains input options available 
for the various units in the range and the 
required connections to the inverter transformer. 
In order to change the input voltage connections, 
the top or bottom cO', t:;rs must be removed to 
gain access to the appropriate components. 
In addition to changing the output transformer 
connections, the value of the fine-adjus.tment 
current limit resistor Rl12 must be changed. 
The values of the resistor appropriate to 220V 
and 240V operation are related by the equations, 
R x 14,8Ry for MG5-20 

16,3 + 3Ry 
Rx = 5.8Ry for MG5- 40, MG5-60 

6.4 + 3Ry and MG5- 60A 
where Rx and Ry are the values in kQ appropriate 
to all units operating at 11S(220V and 120(240V 

respectively. 

The location of Rl12 is as follows:­
MG5-20 - Mounted on PTFE feed-throughs on 

the longitudinal centre panel at the bottom of 

the uni t. 

MG5-40 - Mounted on the auxiliary printed 

circuit card which mns longitudinally along the 

top of the unit, approximately at the centre-line. 

MG5-60 and MG5-60A - On the auxiliary 
printed circuit board which mounts on the R.H. 
intermediate longitudinal panel at the top of 
the unit. 
N.B. 	 On the MG5-1O unit in addition to 

changing the input voltage connections, 
the input rectifier has to be changed 
from a bridge circuit to a doubler circuit 
by changing wire links. See the Circuit 
Diagram for the required information. 

MG5-20 

OUTPUT 
TRANSFORMER REAR PANEl 

24QV operation. Connect wire link between "COM" and "24QV" terminals. 

220V operation. Connect wire link between "COM" and "220V" terminals. 

MG5-40 

OUTPUT24QV operation. Connect White wire to "24QV" terminal. 
TRANSFORMER 

220V operation. Connect White wire to "22QV" terminal. 

MG5-60 
MG5-60A 

REAR PANEL-+­

OUTPUT 
TRANSFORMER 

240V operation. Connect Orange wire to "24QV" terminal. 

220V operation. Connect Orange wire to "220V" terminal. 

120V operation . Connect Orange wire to "240V" terminal. 

115V operation. Connect Orange wire 10 "220V' terminal. 

Output Characteristics 
An inherent advantage in the design concept of 

switching power supplies is that it is possible 

to trade off three fundamental aspects of the 

specification against each other. 

These three aspects are: 

1 Mains failure hold-up time. 

2 Negative mains margin. 

3 Output voltage (including lead voltage drop). 

The MG series has been designed for a 28mS 

hold-up time at an output voltage of 105 % 

of specification at -10 % mains. 


Example 
Referring to the graphs: An MG5-20 operating 
on 220V nominal mains is required to provide 
5V into a load with a O.5V total lead drop, 
i.e. 110% voltage at the power supply terminals. 
Under these conditions the unit may be 
operated down to -8 % mains with 28mS hold-up 
(whole cycle missing) or down to - 16.5 % 
mains with 18mS hold-up (half cycle missing). 

Output Connections 
The output is available at the large studs on the 
front panel, the positive and negative terminals 
being identified + and - respectively. On the 
MG5- 1O only the output is taken from the 
6-way terminal block on the front panel. The 
wiring to the load should be such as to ensure 
that the lead voltage drop does not exceed 
the level determined from Fig. 1 or Fig. 2. 
Refer to Fig. 3 for the required size of cable. 
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Remote Sensing 
The remote sensing terminals are situated on the 
6-way terminal block on the front panel. To 
operate the uni t under remote sense conditions 
remove the links connecting +S to + and - S 
to - , and connect +S and -S to the points at 
which the regulated voltage is required. 

Externai Voltage Programming 
The output voltage may be programmed 
remotely by removing the !ink marked "Int" on 
the 6-way terminal block and inserting a 
programming resistor between the lower 
terminal and +S. 
Programming ratio 1000n I'/olt ±0.5 %. 
N.B. Do not remove the link between +S and 
+ unIess remote sensing is being used. 

Mounting 
Four M3 fixing holes are provided in the base of 
the unit and in one of the side panels. If it is 
necessary to mount the unit from the other side 
or from above the unit may be operated in 
the inverted position without limitation of any 
area of the specification. 

Cooling 
The power supply is convection cooled and under 
normaloperating conditions does not require 
forced air cooling. The unit should be mounted 
to allow the free passage of air to pass through 
the unit in a vertical direction. This is 
particularly important in the area of the 
heatsink. Units may be mounted adjacently 
without limitation. 

Circuit description 
General 
The following is a generalised description of the 
operation of the MG circuit with reference to 
the block diagram of F ig. 4. Although the basic 
circuit is common to all units in the MG 
range, slight differences exist between individual 
units, and for this reason a complete detailed 
description of all units is not given here. 

Basically, the circuit consists of a mains filter 
MFI and full-wave rectifier DlOI-DI04, 
followed by a reservoir capacitor C103. (For 
115V units the rectifier is connected as a voltage 
doubler followed by a pair of series connected 
reservoir capacitors.) The resulting unstabilised 
D .C. voltage of approximately 350V is used as 
the power rail for aregulated D .C.-'D.C. 
converter, operating at a frequency of 35KHz. 
The converter (TRIOl, TRI02, CIOI, CI02, T5) 
is of the half-bridge, pulse-width-modulated 
type. The output from the converter is rectified 
by the push-pull rectifier stage DI09, DllO, and 
smoothed by the low-pass filter Ll , CI06, to 
produce the output voltage. 
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V oJtage controI circuit 
The output voltage, as sensed at the terminals 
+ S and -S, is fed via the potential divider 
R113, R49 to the input of the operational 
amplifier lCI . Here it is compared with the 
internally generated reference voltage appearing 
across D21. The amplified error signal at the 
output of the amplifier is then fed to the 
modulator. The function of this circuit is to 
produce two trains of antiphase current pulses of 
controlled and equal durations, these durations 
being controlled by the level of the input to 
the modulator from the error amplifier. 

The current pulses are fed to the bases of the 
inverter transistors TRIOl, TRI02, in such a 
manner as to cause the transistors to conduct 
alternately with a period of non conduction, or 
dwell, in the intervening periods. The voltage 
waveform thereby impressed on the primary 
of transformer T5 is stepped down and rectified 
by DI09, DllO to produce a voltage whose 
D.C. content is a function of the width of the 
current pulses produced by the modulator and 
hence of the output of the voltage error 
amplifier. 

The rectified secondary voltage waveform is 
then filtered by Ll, CI06, to rem ove the A.C. 
content. 

Current controI circuit 
Overcurrent protection is provided by sensing 
the A.C. current pulses flowing in the primary of 
the inverter transformer. (The amplitude of 
this current is proportional to the magnitude of 
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the D.C. output current.) The A.C. current is 
transformed by Tl and rectified by the small 
signalrectifier D12-15. The resulting train of 
unidirectional current pulses is fed into 
res ist or R35 to produce a voltage waveform. The 
amplitude of this waveform is compared with 
the intern all y generated reference voltage 
appearing across D18, by the peak-detecting 
amplifier I. When the amplitude of these pulses 
reaches a predetermined level, the overcurrent 
amplifier operates so as to feed a signal into the 
modulator which overrides the voltage controi 
signal and causes the modulator pulse widths 
to reduce, thus reducing the output voltage and 
keeping the output current controll ed to the 
maximum safe leve!. 

Overvoltage circuit 
The output voltage of the uni t is monitored at the 
sense terminals +S and -S and fed to the 
input of the O/V detector by means of a potential 
divider. If a fault occurs in either the power 
supply or its externaI volta ge-sense wiring 
such that an output overvoltage appears, the 
O/V detector operates and fires the small signal 
thyristor CSRI. This has the effect of disabling 
the modulator so that no drive current pulses 
are available and the output voltage decays to 
zero. The power supply will remain at zero untiJ 
the mains supply is switched off and re-applied. 



Maintenance 
The plug-in controi boards used in the MG 
units are available as spare parts together with 
an extension board for use as a servicing aid. 
1. 	 Controi Board Advance Part No. 63397 

(50, 100 and 300 watt units) 
2. 	 Contral Board Advance Part No. 63761 

(200 watt units) 
3. 	 Extension Board Advance Part No. 64268 

Setting up procedure for board assembly 
63397 & 63761. 

Measuring between Pins 3 and 9, the following 
waveform should be observed. 

V1 

Adjust R47 to give a time Tl of 36\.lS. 
2 Adjust R46 so as to equalize the amplitude of 

alternate peaks of the waveform, i.e., to minimise 
the difference voltage VI. When this test has been 
carried out, time Tl should have reduced to 
30\.lS - O\.lS + l \.lS. 

3 r-Iow monitoring between pins l and 2, the 
following waveform should be observed. 
(Display set to Y l + Y 2, Y I inverted.) 

l 

2 VOLTS 

i ­
4 Adjust R37 so that T2 and T3 are reduced to T4 

which is 7.S\.lS. 
5 Adjust R34 so that T2 and T3 just begin to 

reduce. At this point the waveform will look as 
below ror Part No. 63397. (For Part No. 63761 
waveform will be similar to that in test 3.) 

6 Adjust R45 so that the waveform is clamped to 
zero under an overvoltage signal. 

7 Switch the auxiliary voltage fram 10.0 volts to 
17.5 volts and check that only T2 and T3 reduce 
in time. 

8 Check that T5 does not exceed l \.lS during any of 
the above tests. 

9 Extra test for P.c. Assy. 63761 

P.C . BOARD 

330n 
1% 
IW 

lOn. 
1% '­

100 
1% 

The following waveform should be observed. 

---~_-==--=--.:. ~---=--=_l--~ons 
,--r-1 
v. 0-35 VOLTS 

Adjust R36 until V = 0.35 Volts. 

Fit the nearest E24 range resistor above the 

measured value of R36. 


Boa~d test circuit(Board No. 63397 &63761) 

0--+---0 PIN 14. le2. 

P.C. BOARD 63397 OR 63761 

1 	 2 3 4 5 6 7 8 12 13 19 20 

2700 

1% 

1W 


SKO 0·1 % 25 ppnl11 - Ve 4+ Ve 

3KO 0 ·2% 25 ppm 8 + Ve 

5 -Ve 

Note: 

Pins 9 + 11 supplied during test 2 (4 to 8 volts, 

variable) 

Pins 4 + 5 supplied during test 4 (5 volts ± 2mV 

at lOmA) 

Pins 6 + 7 supplied during test 5 (13.2mA 
+0 -0.1 mA Constant I) 

Pins 8 + 5 supplied during test 6 (6.75 volts ±O.lO 

volt at 30mA) 




MG 5-10 MG 5-20 MG 5-40 
et. Ref. 

RIO! 
RJ02 
R103 
R104 

RID5 
RIDS 
RlO7 

RIDS 
RID9 
RllO 

Rl ll 
RllZ 
R1l3 
R11 4 

~ 
R1l6 

R117 

R118 

Descriocion alV. Pari No. Descr;otion A' PartNa. 
RESISTOR M.O. IDOR 2% W 1 26747 RES I$TOR M.O. IDOR 2% W 1 26747 
RESISTOR M.O . IDOR 2% W 1 26747 RESISTOR M.O. IDOR 2% W 1 26747 
RESISTQR M.O. 470 R 2% W 1 26739 RES ISTOR W,W. I DOR 5% 6W 1 1240 

NOT USED RE SISTOR W.W . IDR 5% 6W 1 19803 

NO T USED NOT USEO 
RESISTQR M,O. 220K 2% ~W 1 28830 NOT USEO 
RESISTOR M.O . 220K 2% t W 1 28830 NOT USEO 
RESISTOR M.Q. 2K7 2% tW 1 26728 RESI STO R M.D. 2K7 2%iW 1 26278 
POTENTIOMETER ZODR 20% '-W 1 53916 NOTU SEO 
RESISTOR WiRE 30m 00% OOOW 1 63859 NOT USE D 

RESiS TOR C.C. 47R 5% 1 W 1 4038 NOT USED 

RESISTOR M.O. 2% 1W 1 A.O.T. RE SISTOR M.O. 2% irW 1 A.O.T. 
RES ISTOR M.F. 4K5 1% t W 1 52949 RESISTOR M.F. 4KS 1% t W 1 52949 
CONTROL POT . l KQ 11:1% l W l 5292 5 CONTRO L POT. lKO 10% lW 1 529i.5-­

NOT USED NOT USED 
RE SISTOR W.W. 2R7 5% 2W 1 54015 RESISTOR W.W. l RO 10% 3W 1 53613 

RESISTOR W.W. 2R7 5% 2W 1 54015 RES ISTO R M.O. 470K 2% tW 1 27 574 
NOT USED 

Descri tion A' Part No 

RESIS TOR M.O. IDOR 2% W 1 26747 

RESISTOR M.O . 100R 1% Il\' 1 26747 

RESISTOR W,W. IDOR 5% 6W 1 1240 

RESISTOR W,W. 8RZ 5% 6W 1 19795 

RESIST R M.O. IDOR 2% W 1 -~ 
RESISTaR M.O. 21R 2% W 1 28774 

RESISTOR M.O. 33R 2% tW 1 26749 

RESISTOR M.O. 2K7 2% tW 1 26728 
NOT USED 

RES ISTOR M.O. SK6 2% ~W 1 22483 

RESISTOR M.O . 430R 2% 'W 1 26752 

RESISTOR M.O. 2% 'W 1 A.O.T. 

RESISTOR M.F. 4K5 1% ~w 1 52949 

CONTROL POT. lKO10% lW 1 52925 

RESISTOR C.C. lDR 5% r# 1 121793 

(RESISTOR W.W. 3R S10% 2W OR 4 53597 

'l RESISTOR W.W . 3R9 10% 2W OR 4 53598 
RES ISTOR W.W. 1 RB 5% 4W 1 53599 
RESISTOR C.C. 560K 10% tW 1 4409 

NOT USED 

Cl01 

Cl02 
Cl0J 
Cl04 

Cl0 5 
CIOS 

C1 07 
C108 
C109 
CllO 
Cl11 

C111 
G113 
C114 
e115 
C116 

Cl17 
C1l8 
C119 
CI20 
C121 
CI22 
CI23 

CAP. POLY ESTER 220 n 250v 1 53758 CAP. POLYESTER 470n 250v 1 51886 
CAP. POLYE STE R 220 n 250 v 1 53758 CAP. POLYESTER 470n 250v 1 52886 
CAP. EL. 250)1200v 1 53756 CAP. EL. 200)1400v 1 52881 
CAP. POLYESTER lOn 400v 1 781 CAP. CERAMIC lOn 250v 1 11395 
CAP. POLYESTER 470 400v 1-~ -Hi:~ -_.- CAP. POLYESTER lnO .400v 1 76 9 
CAP . EL. 470116 ·3v CAP. EL. 2 x 16m5 6'3Y, OR 

} 1 
52882 

CAP, EL. 33m 6·3v OR lOv 53882 
CA P. TANT. 101l 25Y 1 52937 NOT US ED 
CAP. EL. 470)125v 1 32 185 CAP. EL 470p 25y 1 31185 
CAP. CERAMIC 5n6 500y 1 22394 CAP . CERAMIC 5n6 500y 1 22394 
CAP. CERAMIC 5n6 5001,' 1 11394 CAP. CERAMIC 5n6 500y 1 22394 
CA P. POLYESTER 100n 160v 1 804 CAP. POLYESTER 100n 160v 1 31377 
CAP. CERAMIC 100n 30v 1 19647 CAP. CERAMIC 100n 30v 1 19647 

NOT USEO CAP. CERAM IC 5n O3Kv 1 15 14 
CAP. POLY ESTER 4n7 250 v 1 53099 CAP. POLYESTER 4n7 250v 1 53046 
CAP. POLYE STER 47n 25 0v 1 53100 NOT USED 

CAP. POLYE STER 4n7 25 01,1 1 53099 NOT USED 

CAP. POLYESTER 4n7 25 0y 1 53099 NOT USED 

CAP. POLYESTER 33n 250 1,1 1 53101 NOT USED 

CAP. POL VESTE R 100n 160v 1 804 CAP. POLYESTER 100n 160v 1 31377 
NOT USED NOT USED 

CAP. EL. 2501-1 200y 1 53756 NOT USED 
NOT USED NOT USED 

NOT USEO NO T USED 

CAP. POLYESTER 1 !0~'1 51121 

CAP. POLYESTER 1 O 250v 1 51121 

CAP. EL. 470! 400v 1 529 14 

CAP. CERAMIC lOn 250v I ::::: -­CAP. POLYESTER 2n2 4001/ 1 

CAP. EL. 2 x 16m5. 6·31,1, OR j 2 
52882 

CAP. EL. 33m 6·3v OR 101,1 53882 

CAP. CERAM.iC 100n 30v 1 19647 

CAP.EL~ 1 32 18 5 

CAP. CERAMIC 5n6 500y 1 22394 

CA P. CHIAMIC 5n6 500y 1 22394 

CAP. POLYESTER 100n 160y 1 31377 

CAP. CERAMIC 1OOn 30v 1 19647 

CAP, CERAMIC 5nO 3Ky 1 I 1514 

CAP. POLYESTER lOn 250v 1 53101 
NO T USED 

NOT USED 
NOT USED 
NOT U ED 

CAP. POLYESTER 1.~On 160v 1 31377 

NOT USED 
NOT USED 

CAP. CERAM!C lnO 500v 1 22367 

NOT USED 

0101 
0102 

0103 
0104 

0105 
0106 
0107 

0108 
0109 

01 10 

MR101 
TR10l 
TR102 

NOT USEO 

} RECTI FIER BRIOGE S8M89 
NOT USEO 

OIOOE IN4148 1 13801 1 53119 

OIOOE IN4148 1 23802 

DIODE IN4007 1 51337 DIODE IN4003 1 23462 
1lI00E IN400) 1 51337 DIODEIN4003 1 13461 
0100EIN4007 1 52337 DIOD EIN4003 1 13451 -DIaD EIN400i' 1 52337 DlODEIN4003 1 13461 
DIODE EF150N6, OR 

} 1 
52946 DIOD E MBR4020 P/F 1 52885 

OJODE BYX61·200 53810 
~-

OIODE EF 150N6. OR 
} 1 

52946 DiaDE MBR4020 P/F 1 51885 
OJODE BYX61 ·200 53810 
RECTIFIER BRIDGE W02 1 19725 I 

} TRANSISTOR MATC HEO PAIR } 1 } ~::~~E~BP:~R BOV9363828 j l 62165 

} RECTlFIE R BRIOGE S8MB9 1 53229 

DIODE IN 4003 1 23462 

DI ODE IN 4003 1 23462 

DIaDE IN 4003 1 23462 

DlODE IN 4003 1 23462 

DIODE SELECTED MBR4020 P/F 1 63545 

DIODE SELECTED MBR4020 P/F 1 63545 

-­
MATC HED PAIR MST1092 

} 1 62119 
J OR BO Y28AO 

11 
Ll 
L3 
l4 
L5 
l6 

CHOKE OUTPUT 1 5383 1 CHOKE OUTPUT 1 6117 6 

CHOKE SY MMETRIC 1 63836 NOT USED 

CHOKE SYMMETRIC 1 63836 NOT USED 

CHOKE ASSY METRIC 1 63837 NOT USED 

NOT USEO NOT USED 

NOT USEO NOTUSEO 

CHOKE OUTPUT 1 61327 
NOT USED 

r~OT USED 
NOT USED 

NOT USED 
NOT USED 

MFl 
T1 
T1 

T4 
T5 
GS 1 
fiSl 
FSl 

P.C. BOARD ASSV. 63397 P.C. BOARD ASSY. 1 53397 
NOT USED MAINS FILTER 1 52935 

TRANSFORMER - CURRENT SENSE 1 63841 TRAN SFO RM ER - CUR RE NT SE NSE 
} 1 TRANSFORMER - ORIVE 1 63840 TRANSFORMER - DRIVE 

61545 

TRANSFORME R - AUXllIARY 1 64267 TRANSFORMER - AUXllIARV 1 64275 
TRANSFORME R - OUTPUT 1 6383 0 TRA NSFORMER - DU PU T 1 61177 

GUARD SHIE LD - TRA NSISTO R 1 63843 GUARD SH IEL D - TRANS ISTOR 1 61172 
NOT USED GUARO SHIELO OIOOE 1 61171 

FUSE HA CERAMIC 5 x 20mm 1 53788 FUSE Samp CERAMfC 5 x 20 mm 1 52877 

P.C. BOARD ASSY. 1 63761 

MAIN S FILTER 1 52974 

TRANSFORMER - CURRENT SENSE , 
TRANSFORMER - DRIVE ) 1 61591 

TRANSFO RMER - AUXILlARY 1 64276 
TR ANSFORMER - OUTPUT 1 61324 
GUARO SHIELD - TRANSISTOR 1 61172 

GUA RO SHfELO DlODE 1 6117 1 
FUSE 6'3am p CERAM fC 5 x 20mm 1 52990 



--

- -

I MG 5-60 MG 5-60A MG 12-8 
Descrl (,on o". Par(No. Descri tion oty. PallNa. Doscription 01J', Par/No. 

RES1STO M.O. IDOR 2% iW l 26747 RESJSTOR M.O. IOOR 2% iW l 26747 RESISTOR M.O. lOOR 2% iW l 26747 

RES1STO M.O. IDOR 2% iW l 26747 RESISTOR M.O. IOOR 2% tW l 16147 RESISTOR M,O. IDOR 2% -jjV l 26747 

HES1STO W.W. 3JR 5% 6W l 2277 RESISTQR W.W. 33R 5% 6W l 2277 RESJSTOR W.W. IDOR 5% fJW l 1140 
RES1STO W.W. 4R7 5% 6W l 19792 RESISTDR W.W. 4R7 5% 6W _ RESISTQR W.W. IlOR 5% 6W l ~ 
RES1STO M.O. lODA 2% tW l 16747 RESrSTOA M.O. IDOR 2% !W r--'--

l ~-:;:~ NOT USlO 

M.O. 39R 2% tW l 28115 RESISTOR M.O. 39A 2% tVI l 28775 NOT USE O ~ - ­
RES1STO M.O. 33R 2% tW l 26749 RESiSTOR M,O. 33R 2% tW l 26 74(1 NOT USEO 

RES1STO M.O. 2K7 2% tW l 26728 RESrSTOR M,O. 2K7 2% tW 26728 _~ESISTOR M.O. SKS 2% tW l 28796 
RES1STO M.O . alA 2% 'W l 18181 RESISTOR M.o. aiR 2% tw ~ NOT USEO-+ r--­RES1STO M.O. lK2 2% ~w 1 16734 RES/STOR M.O. 1 K2 2% tW l 26734 NOT USEO -
RES/STO M.O. SoOR 2% tw l 26737 RES/STOR M.O. 560R 2% !W l 26737 NOT US ED 
RES1STO M.O. 2%!W l Ä.O.T. RES/STOR M.O. 2% tW l A.O.T. RES/STOR M.O. 2% tW l A.O.T 
RESISTOR: M.F. 4K5 1% tW l 52949 RESISTOR M.F . 4K5 1% *W l 52949 RESISTOR M.F. liK 1% tW l 
~C_ONTROl· )OT. 1KO10% 1\\1 l 51915 CONTROL POT. lKO 10% 1W l 51915 CONTRDl POT. 2KO 10% 1W ~ ~1~ 
~.NOTUSED NOT USEO 

,-'­
-

RES IS TOR W.W. lAO 10% 3Wy NOT USEO ~~~~~:fJ- 1 53613 

j 

~ C.C. -S8K 5% tW l 18572 RESISTOR C.C. BS K5% ~w 1 18572 RESISTOR M.O. 470K 2% tW l Jl5.1~ __-
RES1STO C.C. 10R 5% I;W 1 21793 RESISTOR C.C. 1OR 5% 4W 1 21]93 NOT USED I 

- -_ .. 
ESTER 1115 250'1 l 532]8 CAP, POLYESTER l p5 250v l 53278 CA P. POLYESTER nOll 250'1 

CAP. POL ESTER 1 ~1 5 250" l 53178 CAP . POLYESTER 1~1 5 25011 l 53178 CAP. POlYESTF.R 4700 250... 1 51886 

~3097 CAP. EL. 1m4 200'1 l 53097 CAP. El. ZOOp 400'1 l 528,Bl _ 

~ r+-~~.-
~ ~i:T~O:~ on 40Ö;-- l 781 CAP. POLYESTER lOn ~~ l ~~~LYESTE~ 41}7 400'1 _.J?!___ --~ ~- '­

ESTE R 3n3"!!!Qv l 774 _ _ ~.~YESTER 3n3 400 '1 __ 774 CAP. POLYESTER 1nO 4001J ~~ ._---­-~ · m84·-­CAP. EL . x 2lm5 6· )'1 l 52961 CAP. El. 2 x 23m5 6·3'1 l 52961 CAP, El. 2 )1' 7m5 16'1 l 

r--w:TAN ',33p lOv 1 52936 CAP. TANT, 33p l Ov l 52936 CAP. TANT, 101l 35'1 l rna;;-­
_Q~,-#=~ _ 1 32186 CM. El. lmO 2Sv _ l 32186 CAP. EL 4~0!1 251J 

~,MICSn6500v 1 22394 .CAP. CE RA MIC 5n6 500v l 22394 CAP. CEB AMIC 5nB 5[)Ov r+ ~~-
CAP, CERMIC Sn6 500'1 1 11394 CAP. CERAMIC 5n6 500'1 l 1139' CAP, CERAMI!: 5116 SO,~~ ~~:~--~-~ ESTER 10 0n 16L.. _ 1 31377 CAP. POLYESTER 100 n 160v l 31317 CAP, POLYESTER 470 250v .1 .~~r ,%,j-­CAP, CER .MIC 100n 30'1 ~ _~f.tI.!.AM I C 100n 30'1 l -CAP. ciRAM'IC 100n 30v l 1964]_~'.'---

L-~ \MIC SnO 3Kv 1 • CAP~~~.~~ ~_k'___ _ l 1514~~:~2 r-!-- rHi~,~ 'ESTER lOn 250v 
CAP, POL ESTER 47n 250v 

1 
1 

-­ - . ~~;!.~5~-I.~~~.3.5~ 
&3100 CAP. POLYESTER 410 250'1 

-~ 
l 53 100 

--~;~: ~~~~~I~E~n1n~k;50Y 
NOT USEO 

,_
~1Q!L. 

: CAP, POn~~n7 250v 1 53039 CAP. PoLYE SiE1i-l0n 250v l 53102 NOT USED 
CAP, POL ESTER 4n7 250v 1 53099 CAP. POLYESTER lO n 250 v ...-..2 53101 NOT USEO 
CAP. POL 'E STER 33n 250v 1 53 101 CAP:- POLYESTER 3311 250v-­ l 5310' NOT USED 

: CAP. POCESTER 1000 160v 

~~~2501J 

l 

2 

313 77 
22395 

_ .CAP. POLYESTER 100n laOv ~-_~~C@~,(t!f!!1_ 25D~=--:'-_=. l 
31377 
i2"3S5­

~lYEST~_~!60v 
NOT USEO 

l 31377 

CAP. El. . m4 200'1 l 53 097 CAP, El. 1m4 200v l 53097 NOT USED 

r----­ NOT USED 
NOT US ED 

_._ _ _ _~.~I,_~~~~____ 
NOT USEO 

- - -­~ NOT USED 
NOT usm -­

r--'!~ ;:: 
~ 

OIO oE M J&6 

-­- - -..L 
l 
l 

---­
{~:}---

_ 

5309B 

----_.. 
PJ.Q!l.E_MJJl!\.6_______ 

OIOOE MR756 
DlODE MR756 

l 
l 
l 

&309 8 
53098 
&309B 

} RECTIFIER BRIOGE S8MB9 l 

-

53229 

OIO OE M 756 1 53098 OlOOE MR756 - - l _ . 53098 

} RECTlfIE~ BR10GE WOl l 19725 } RECTIF IER BRIOGE WOl l lll725 

OJOOE IN4003 

OIOOE IN4003 
OIOOE IN4003 

-.­

l 
l 
1 

23462 

23462 
23462 

DlODE S ECTEO MBR4020 P/F l 63545 DlODE SElECTEO MBR402D P/F 1 53545 
olOD E IN4003 
DIOOE EF150N 6 'OR' 

omOE BYX6'·200 

- - rJ--­~:~ 
} l 

538 10 
OlOOE S ECTE O MB R'010 PIF l 63545 DlOGE SELE CTED MBR4020 P/F l 63545 OlOBE Ef150N6 '0'­ 52946 

~ 1olOOE BYX51·200 - - 2~ 

--c-­ : MATCHEO PAlA BOY93j. MATCHE PAIR SVT350-5 1 62094 ~. MATCHED PAIR SVT 350·5 l 61094 62\65 .r OR 80Y 18AD I' 
CHOKE JTPUT l 61595 CHOK E OUTP UT 1 61595 CHOKE OU TP UT l 6154 2 
CHOKE S MMETRIC l 62074 CHOKE SYMMETRIC NOT USED~~ - ­~ CHOKE S MMETRIC 1 61074 CHOKE SYMMETR I C 62187 NOT USEO~ 
~HOKE YMMETRIC l 62075 CHOKE ASYMMETRIC l 62188 NOT USEO 
,--___f HRITE RING l 53315 HRRiTE RING l 53315 NOT USED 

f RRITE RING 1 53315 FERRITE RING l 53315 NOT USED 

r---~ r---;
~A 10 ASSY. 1 63397 P.C. BOARO ASSY . 63391 P.C. BOARD ASSY. l 63391 

NOT USEO NOT USED MAINS filTER l 52935 
TRANSF RMER - CURRENT SENSE TRANSFORMER - CURRENT SENSE I TRANSFORMER - CURRENT SENSE, 

61591 61591 ; 1 51545TRANSF AMER - DRIVE f ' TRANSFORMER - DRI VE f' TRANS FORMER - DRIVE 
TRANS F MER - AUXIUARY l 64276 TRAN SFORMER - AUXllIARY 1 64276 TRANSFORMER - AUXILlARY l 64275 
TRANSf RMER - OUTPUT l 61590 TRANSFORMER - ·OUTPUT l 61590 TRANSF ORMER - OUTPUT l 61544 
GUARD IELO - TRANSISTOR l 61172 GUARD SHIElD - TRANSISTOR l 61172 GUARD SHIELO TRANSISTOR l 61112 
GUARD llElO - 0100[ l 61171 GUARD SHIELo DlODE 1 61171 GUARD SHIELO - DlODE l 51966 
f USE 10 mp CERAMIC SJZE 'O' l 4227 FUSE 10amp CERAM IC SIZE 'O' l 4227 f USE 5amp CERAMIC 5 x 20mm l 52877 



__ _____ 

------ - ---

MG 15-7 MG 15-14 MG 24-4 
Ocs(~ilJ{/C!!.!____ Descr;ptian _~ _ __ tOI. Parf No_._Descrjption ~.----tg-'r+Pilfl No 

_~~~ISTOR M:Q':""!'QilR 2% iVo,l___ R~SIST~~. IDOR 2 ~''0~_ ----.-! 26 741 i~~~_!SJQ!!l'!!~O , __ l_~O.~_~~_ 1 26747 

~~!9JlY~~~2% 1W" - _ _~~!QB_~·O. IDOR 2% ~ ._+ l ~__ nE~~~~o~ . ~.9 __ 100r~_z%. .-l:~__ J~111_- _~_
RESISTOR W.W. IDOR ~% SW 1 1240 RESISTOR W.W. IDOR 5% 6W 1 1240 [USISTon W.W. IDOR 5% 6W ~ 

131 _ :slSiÖi\:~T ~~~~ S.O.'.~6W ___ }1-~-~':= _3~i.6E~:'~.' l' ., , _ -- . IlESISTOH :. _~ . 0.'~iNil .:-t--f. -+*7- - _ ~~ ~~~fr!iffi"I~~ ~_
_ ____----.-!JOT USED_____I ' _ • _ ~~TQ..~_~~g_:JI~_~i...~ __--i---1- 28774 NOTUSED 


NOT USEO RESISTOR 11.1 .0. JJR ~~'ojW 1 26749 NOl USED 


:=!iES I --', 1J!~~,·-- 'RE~~~_~~~8U;2EiO~~W -.=t_- -_- . ._, Ts798-- ~ . I!~SIS'() R ~~\~~:Dn~=-.;W-:- ~~.S~~~uKs2E~% tw- .• " o ~I- -- l- -= 
,----- --- - - -+------ ---------- - -... _ ------ ­n-0 -­---~~~~ ~SIST~~_~~~±J!J___ - .'__ 22483 - -----~~~~~ --- -- ­

NOT USED HfSISTQR M.O . 430R 2~{, lW 1 2.6752 NOT USED 
nESISTOR I'IUJ~2e;, ~IJ--- 1 A---:O~ - RES1STORM-:O-:Z% ,W _ . ! A_O .~ - --REsISTORM2?~W---- - 1 A.O.T 

-REs-isTciRMT!."K~ ~w~-- --- l- -534Tf - RESISTOR-M.f"14K ,1% ~W-- l" l 534-16- -- ' RESISTOR M.~ 21K.5 I%~' __ 1 ,~J-:i2~ 
--:GNTROlPOT~2!<~o-io{'f_ ' lvi ._-, --'1- - 'S"i944 - - CöNTROl POT .2Ko ID~~-lW-- - - ;--, 52944 - CONTnOlPOT',~KO i-o-~~lW- - 1 _. 5io4'S­
- - - -No-ru·suJ·------ -- ---- .-- - RESISToRc:-C~lÖR 5i~-1-W-- -2?1J93 -----·Nöi USEU - .. 


"ffiSISTOR w.w~1fWlO% 3W I ,-•." r"'""'"-""",.J=tl ,.,,- "",,,'",.-,.,", ,.l~: m" 

'I::~:~~~: : ::: ~~: ~~_:\:w OR! ;~' ~~~~: 
_"'-SiSTO"--MJiil""-,.~\V__=I -l~r'70 -- - R[SIS~" cc 56~K I.'l.° ,j~=--J 1_ 440' _ .-~-. .I I 27514-~HfS~@..R~O~~~- . 

_ N~T_~' O __ -I I _____ N~~~S~~ _ __~__ _ _ __N~~_ __ _~_ ._ 
~-_CA~OLyEiTl~47~ 2?!!~ _ ~ 1 t ~8~6 CA~P~.'!ESTE!:!~O 250v ~t~j 51_121 _ . -.IAf':_!,OLYE~!.LR 470fl25.Q!... __ __ ~ __ .51~_~G..1

__, CCAP,A! lOJ:~~,E,.~-.~~~}5Q::20Dp :WOv _ . _ ~_. ~ _CCAP.!lP _ ~Ql'-E~47011H"400v1, _ _ , . ~.1.2.. _ _ CA!'..•J',9LY. ESTE . .,.. I~. . ~2.!1_852811\_ El I ,13 El . . ..-"'.,","-, ,,.- .1W.-l_ 52911I. I2,' P El. 21l0!l ._400..,.R47~!!.!_ ...~.1 :H~2881 1 
- __ iAP. Cf~@!:-=-~I~_ ~P_O.v _.. _ _~ 1~~_ _ C~~!91_YESlE~~(~~ '!Qf!~-=--_ -J__ l ~9 - ~. it;i -~f!!~IC~O 5GO~---=- -~ _ -"I 2.2387_ 

__ __ c""'-PIllYE~[[ R ',,0 400, . .~ _ 9 . ~~~J.n.",',,'..S.'.T. E.H M 4O'~ , :==j=-'---l "090 _ I . _ 769' ' __ _ -'.AP -'IllYE_Sl'-"--. _ ,~G_ "~D~,'-
CAP, El. 1 , SmO 1\, 1 51867 CAP EL 1 , \",0 1\, -1' I \18" CAP. El. 1 ,3m' 40, \181' 

j*,[~~;;o~t 1 '5:i~_ tj;~{t~~o,I,';'S:\' n-~:~~tili~l=~__t~~~~N4T7,~0~S?'~=-::d :~::: __ 
CAP. CERAM IC ~n6 500 v 22334 CAP. CERAMIC ~ IiG 500_ --f--1 12394 CAP. CERAMIC 5n6 500v 1 22394 

-CA,P-: _CERAMIc·5(-I·G- ~;O O.v -lT?~ CAP-o r;E!iA~m: ~;;Ii -~nOv _. -~-=.~ -~.C_tl2~~-._.. =C:A .F\g~~~ !in6'~QQ~~ ~~" ~" ...-- .~_~~-= 
CAP.-PULY 31 F5 CAP .POI.YESH:1l nu 16 0v _ r- 1 ll373 CAP. POLYESTER 22n. . 31373-E STEil-47;. 250v 

·~~ I _1_~7_ ·i~.?.---=-_--·CA~Ej!~~!f ~1.0:O~~joy_~_ -·i~. C~~_~.E. . I AMIC InoJ~JÖ~ - - r-,L'~ .._~.AP-,~-RA~\IC1-@n30~~ .. ·· _ 
.CAP. ~EKAMIC 5[10 3Kv l 1514 ~AP_ CEllAMIt: !i1l0 3Kv +- I 1514. CAP.CERAMIC 5nO 3Kv I I 1514 

~~i~PQ.~:~Jl.JE.n 4u7...}5~.~ _ ~ __ -_-~}Q~§. ___~~~ . POLY~~ T~. 1l 'lul _L50v_·--.-~.-j --.J.... ~~:l~4..L . CA.p. ' POlYESTEj\~ill~ 1-5104i" ­
____. _ __NQ.~ U ~~P.__ _NOT U-SEU - i - - - __ _ _ . _ ___ NOT USED___. __ 

NOT usED NOT USEU NOT USED 

=_=----N~oj:i~io- --~=-_·~ --,- -' N~i~~!:O'- -- __ -- , --~~=~=-~=- ~E!L - -f-~~ --
NOT USEU NU T USHJ NOT USED 

_...~~2~.Es:::..T.[~!~O.~.O.I~'~O-~---. ' 
-i-

. . . .. ,.cA. . I O O--.1 1~_-.'~ . 

o. 

-. I .. ). .- -= ~-- 3~7]~~- - . . _I, . r....I;ULY·EST-f.•~- - - . --'-~~.3 . i.) ~SA~ ~()LYESTER 100n l?0~ _______JiQ.~u~y.~ ._ ---- -- 1 ._ ._ __ N( ~lYl_f_I~_ _ ____ ____ _ ___ NO T USED _ t- _ _ _ 

NOT USEU ~ NUI USflJ NOT USED 

--=:-~=--=-*~.~ ~~-~~ - --. __o 1'-" -t-'---=-' _-[Ål'. r.fIlA~I(~li;~E500~Y· _ ----~=r~-~-23i7 - ~ -:~~ ~~~~ - - --~i -=--~--

_:T1f1E~BRI::SB:.~~..:-.1 r~S~1::- 'W'.l1l1l.II1I111I1i1 S8MB..~.-. J·.~F~.··"':,,:":~'''''"' - ~ l",,, 
OlOOE IN4003 r---r ""234S2 OIODE IN<10tH . 1 23462 DiODE IN400J 1 r~3<\62j

-rnoDE,N4003 -------1-~ 23462- lJlOU(IN<1003 --- -1 23462 - - OIODEIN4003-----~ l 23451 

- Olon',,!:,"3 -==~_-:-_~___, . 13461~_ OIlJl1[ IN<OOJ -~.j ___ T~ 13-'61 - -"looTTN~3_~=- _--= - 1 134Gl 
omOE IN40D3 1 23467. nrollf IN<100:1 . I 23462 OlOOE IN4003 1 234S1 

0'.•1-0-0..[- tFl-S.0N- ·s.-örf- .-- -; - 52946-.... ll!Ullllll!iUNI10Il .' 11-f3184 OlQOE EFISON6 OR j1 IS-294f--
OlOOE 8'iX61-200 I .. 53810 DIOUt UYXGI ·700 . I, ~ DiaDE BYX61 2UO I ! 53810 
DlOOE-E"Fi"5ÖN6 OR - . 1 52946 - OIUO~_ fl l~ o rjl2 (]ll I~ I 531M - DIDDE EFI50N6 OR --- ~ r5'2946 -­
DIDDE BYX 61-200 I i 53 810 DiO D! II YX G\ ·lUU ~ 53810 mODE BYX61 200 ' l 53810 

r>.'lATCHE-D~B~-- -I - ----:-. - - Ml\fCmO I' AIlI MST 1092--- i --t- ---~;iA TC HEDPAIRBUY~- - 1 16116'-
6216J f : 621 19 ~ 

o~_~~~~~:_ _____ ; __: _.. _ .UlIIl\JV1H1\IJ ___ ~_ : -1 DR BOY ~~_ ___ _

L:I~~~:~ 1~~1542 ~P_!. __ 1+6~~ UT_____.____ CHOKf OUII'UI ___ ___ _ _ ______ I I 1 61553 
_ ____ NOT USEO_ ____ _ ~__ __ _~ NIIl IJSlU . ._ __ _ __ ___ .__ _ ~___ _ __ H--- O 


NOT USEO NiIT {JSfO NOT USED 


~~=~~:~-~ -- ~~:: ~;::: ~~=-:f--=+=- ~~; ~::~ 
NOT USED NOl ust Il NOT USED 

P.C. BOARD ASSY. 1 63397 
- MAINSFil"TiR---­ ---- -1­ 5293"5­

-- ~:~~~:~~::: ~ ~~~v~.ENT SENSE 61545*­
P.C. BOABIl fI!-;:;Y .

-MAINs-mfUl 

~:-~~~:~:::~:: :;:::~:lNT SENSE 

63761
52974 

61591 

P.C. BOARD ASSY.
MAiNSFiLTER-----­

:~:~:~~ =~~~v:ENTsENSE ,I 

1i33n 
~2!l35 

!_1i1_54~ 
_ .. rttANSFORMEWUX/UARY • I 64275 TRANSrOflM(1! Al!XltlflRY 64276 TRANSFORMER""= AUXIUARY---­ 1i~275 

-- TRANS-FO RMER --OUTPUT 62327­ i -iiA-NSF ÖIl Mf.B lltllp-u'r- ­ - 63483 TRANS~O~- 615[15 

_._GUARDSHIELO­ -TRANSlSTOR l 61172.. GUARD SH/HD r1!ANSISTDIl 61172 G~~HIElO - TRANSISTOR. 61117 

( 
GUARD SH/ELD .. OIODE 

- . _ - -- --------- --~ , 
l 52966 
- . --- ­ GUARD SH/El U 

"----- _. ---- ­ -- ­
UIO[H 1-­ - ­ 52966- ­ GUARD SHIElO - DlODE Sl!JlW 

FUSE Jamp CERAMIC 5 x 20mm 1 52877 FUSE 6·3111llj) crnflMlc 5 ~ 20mm 1 52990 FUSE 5amp CERAM1C 5 x 20mm 5ZUU 

mailto:Cf~@!:-=-~I~_~P_O.v
http:IAf':_!,OLYE~!.LR
mailto:HfS~@..R~O


---

MG 24-8 MG 24 - 12 MG 24 - I2A 
Descflption Oty. P,1f( Nu Descliplion ~y Pall No. [)v.R·opl,OIl aly. Part No 

~J!.~~~~M. D. IOOR 2% tW 1 ~ ~!~_ !!1.~~"!'y'~.~.O. 100R 2~i.i :rv _i_J 2~_ I\~SI:;rUn M.Il. \OO.~ .?.!~:iW l 26147 

~~~QR_ M....: .~:-.l~~'~~_J!·~._ ~._ 26747 RES1S TD R M:!!:....!.!!Q~l~. ~W :.. . !. _~1!Z._,_ lU S1:.;rUli M.n. Illon 2% ~~__ 16~_ 
RES1S TOR W.W. 100R S% 6W 1210 RES1STOR W.W. 33R 5% 6W t · . ~ . 2217 HI ~;I;;rOH W w. ]3n ~ ~o 6w I 2271 

RESISTDR W.W. 270R 5% 6W I ISM l RESISTOR w.w. ISOR 5% 6W 11 2210 !!t!)l~illlll W.W I!\OI l 5';;, GW 1 111 0 
- - - - .- - --- - _.-. . . -.- -~ . ,- -l---' ­

RE~?~~~.J.QPR 2% l W__ --..!_ 2.Q!4L ._ _ .!I~~IPOR M.D . 100R 2% 1 ~_ -+ J. 26747 . mS1SIUH M.II, 100Ill ';·u ;w ~__ 
RESISTDR M,O, U R 2% tW 1 28774 RES lsrOR M.D. 3S R 2% l W 1 28775 IIFSIS!OH M.O, 3~1 1I / % j W 28775 

~~~!.~·_~ ~§'.O ;~~]R 2% ~w-- -- j~~~ __ _fl_~_s~!oi\M.O. 33_R 2% lW ... ~- -_~_ . ~ _ -~ _._~ fll SISTOII M.fl 331! l':" ;w _2§.~~~__ 
~~~T.~~.~~.q~ 12.K5 2% lW ._ ~~_L_ ~E~!~."!_9_H~~ 2% jW .-\__1 52994 HE~STOn M.r. 13K!i n, \ W __~_ 

NOT USED RESISTOR M.O. 8lR 2% !W I 2B781 AESIS TO H M.O . 821l 1% jW 2878 1 

RES ISTD~~~~TI~=- ~ . ...J2~ _ RcS IST O~_M . O, 1](21% f W -+~=-1 26734 RESIS T OH-~~,·ti_.02% jW -- ...J.F~i..= 
RESISTOR M. O. olJOR 2% 1W I 26152 . RESIS TOR M.O. 5~O R 2% ! W . 1 26 737 REStSTOA M.D. 560R 2% l W 26.?37 

__~S.~SH1 R M.o.l%-tW-- Ä-:o.r.- · RES!lTO~ M.O.~~J~_~~.:+_=i...... A.~ ..__ -REsiSTO-R- M-:O:2~~-~W--- _ . A~O ,T.--
RESI$TOR M.F. 21K5 1% ~W 53424 RfSIST OR MJ . 21 KS 1% ~w '1 53424 RES IST OR M.F. 21K5 1% , W 5342<1 

' ;~0~fllo~ ~:,~==L{illL _~~cuNT.n~p]~}ttt: IW . t'+_S'~~~--~~: p~i/llir}W - ,- 5194S 
I Rf:SISTOR W.W. 3R9 10 % 2W 011 4 53597 NOT USEO ' 

RESI STaR w.w. 3R9 1 0~...o 2W OR 4 53598 

~StSTOR W:W . lR8 5 ~~ 4W 2 53599 J 
___~~~~~§l~cJlli_~q~~"_ !~ .~ ... ---;-- ~·44!9~ -~~o~~.i GBK 5~ -- :J~~ ~.cc 68K5% lW - _ 2_ 185 72 


NOT USED RESISTOR CC IOR 5% . W 2 21793 RESJSTOR CC IOR 5% ~ w l l l7 SJ 


l---cA:P .p.O~~_.S!~R...-"- 51.1.2.'- -Ciir PO lYESH RI" S!SO:-~· _ t 53178 	 1-. ~~_.'.O.25.Q."_ I -CAJ>..PIIlYESTERlpS lSo;­
~~~S!.!_R lj~~ .?~Ov ~ __ 5111!____ CAP POLYESTER lp5 3.?~ ~ 1 ~...328 ~~~~LYESTE R lf!5 3...~ ___ ...!.... ~. 

--{Ä~ ~~·L~~l;·;~I~U 400v - f-- -~~.~~- ~*foL~~:T~O:~'lO 400v ~- +-{ _~~~97 ~;; ~~L~~:T~~~no 250v - --~. - ~~92...~ 

-~ CAPCAP PQ lY!SlE3m4R 40v2;2-4ÖO~- k2 5287053~Q-= ~f:_f...o...l.'. , ''- · · ...... .' .-. -~.CAP. m. TER 3~~_... ~_ I _T!i... _EL ? ~ - . ... t-. I I 528/1 P~ . .~CAP. El. 2 x~nR~~~~=--~_-5mO 40v ...'-. . 52871__.1.74 El. 2 x 51110 40... 

--CAP TANT lOI13sv- - - -1 531-06 CAP.TAN T . -,Oj.i-~---±lf' 53i O!i - ~~T. \{lp 35 ". Joo ~ 
~APU-470p 25 ...- - - -2 -3i~ CÄP~~--- -; --l " - ·":i2 Iåfi- - · CAP. EL.~2Sv __ --.--l 32186 

_ _C~-@~IC 5~500Y --_ 1 223 94- " cAP~~iAMIC5~6 500'1 _~_:- l~ j}.39~~~~~P."""cERAMI~Jn6s00-,-- 1 '22394"""" 
CAF. CER A/.-IIC 5116 500v 1 22394 CAP.: CER~MIG5n6 500... : I l 22394. CAP. CERAMJC 5116 500v 1 22394 

~.i~i:. CE R~~IIi~250~__=-----=--- .l.lill__ CAP.PÖ-C~i!l~J!~ 160... --=--".T-~ T78( - - - -..~~pUlvESTE1~_E!! .~.Q!..._ _ 788-­
C~i· CERAMIC 1(~~1~____ .!J!i9] CAP. Ct~~M I 0, . ...: .. ,...1~!41.. -~~R..~~J.UQQ!1.Jll:L..-- L ~C 100n_~___ 2-D _
CAP . CERAMIC 5110 3Kv l 1514 CAP. CER AMIC 5nO 3Kv 1 1514 CAP. CERAM IG 5nO JKv 1 151 4 

CA'P.""'P Ol.r...E STER lO n 250 '!'...... _ =t-~ JliI~~_ --=-.CAPJ.OLY - ..~Ion 250Y~ -t-tJ... 'S ·3.·!.O.~.~ P~:....~ L._YE~.T.XR_,--on1~ 	 531 02_ . 5 _ E.~TJ - -
___--"' U,S~ _ ______ ~ _ _ ___~~l:..Yi~E.!l~_. ~ _ . _5~..!0...2._~_AP . ~~~~Tl!!.i!" 250... 1 _~N0-cT-" _ ~ _

_ _ _ ~IUSHl_ ~ ._ C~~.2L'!'..E_~~~.±!!.~ .__11_~~09~__ ___f-f!<i:J'_QLYES TI!\. ll!r~~_ 53102I 

~~~~~~ ----- ~:::~~~~!~~i·~i~~~~~: ,~,~- - ~~i---- ~~~ffi*~H"~:' :~~~i 
CA P. pOlyi 5,rER 100,.160~-- · _ I J1JZ7., CAP . PO LY5~ER.!.0"" 160, --f+t;:,:i7i-~. L~: E_~.T_E_R_!Q.O...!!. .~Q!.............., 31377 

.__~~U!...__ CAP. PO LVESTE R 1110 400VL+~ ...l~~ ......i~f:...!'...0LYESTEfllnO 400...'!'.~ 769 

CAP~E~~~~:J.~,~~QV 22~~7 . ~~·~J1~f%s·E'O-" '~=:~c _.~~ _5~~~7_ _ ~~~:l~~~Si9-__ =-~~l , _ ~
NOT USEO . CAP. CERilMIC ,''S SOO, : I m88 CAP CERAMIC I,S 100, I m88I 

----- - - - Q~1@]5G_=_ ·T~=-~~ _ ~1756 ___ _____ ~.. ~-----	 ___=__==
~~.!!!...5..6_____----i~ ~.~01!..._ ~~~~... 1 53098RECTlFIER BRIDGE S8MB9 ~3n9 

~:~~: :1-;:: 'i-}- - . :~~:: ~:~~~ ~:;~: ~~~::tTmO DE IN400J t-jJ46T- -	 •.:-- --

OWOl IN4003 _ ~f~462 REC TIF 1ER BRIDG E W02 .' 1 19725 RECTlf lE R BRI DGE W02 19 12 5 
O I UO ~ tN40 03 1 23462 I i 
milot INlilO:r --- l ~ ' I 

- OIGDE EF1 50N6 011 - '52946-- DIO DE EFIS ON1 2 OR . : TSJ"I"'84c-+--.u.OroOf: EF150N12 OR +-+7.,;• ..---1~ J 18 4 

010 DE BYX 61 ZDO 1 5381 0 DIODE B'iX61-200 I l 53810 DIODE BYX61-200 i ' 	 53810 

53184 
~ It.- DI OOE !lYX GI 7~OU _ _ _ I _ 52..810 _~~_E.~Y~OE.... _ _ _ _ _ ..~, 53810 DIODE B'iXGI-200 I 53810-

1- MATCH fDPAtfIMSTI092 -- - -- .. ---------~,- I-----+-~ -+-­
OH DDY2IlAII J 1 62119 MA TCHE D PA IR SI/T 350-S i 1 162 094 ;, MATCHED PA IR SVTJSO -5 62094 

I 	 , 
CIIUKE UUTPUT - - - - 1 61694 CHOKE OUT PUT ·--1- 63·::-S-+-;C"'HccOK"'E-:;OCC:UT"'P~U· :;-T-----t-.,.+::: S --j-1+6::,cc	 61-=-63cc­

::: ~::: - f- ,--- ~~~~~ ~~:~~;::~·----f~ -=- ~~---- ~ 
NOl USEO ~_~ ~_ __- CJ:!...OKE ~MMETmc==..t~~= 620 75 CHOKE .~~!~ETRJ ( 62188 
NOl USED FERRiTE R!NG 1 53315 FE RRJTE RING 53315 
NUT USf-D - - I FERR1TERING"""- - - - ·; 1 ~ FER RfTE RING 53315 

I 	 i 

'. P__ C .'-~. ~~~~~~SC......=---_= 1 I 637~ P~BOARO ~~=-~~t} 63397 P.C. BOARD ASS~______.. 63397 

It F _ __ I 52974 --1 ~-- ~~~~S.:IL! _R _ 1 NOT l!2E_O__ 	 NOT USED 

.~::~~.~~ :~~ : ~ ~~~v~ENT SENSE : l ,61591 ~::~~:~:::: ~ ~~ ~I/:ENT SENSi i , 1 61591 ~::~~~~:~~: ~ ~~~~ENT SENS E 61591 

iRA~P~.~~~._ ~ 64276 TRA NSfQR MER .. AU~±~I 6~276 TRANSFöÄMER - AU XJl1A~- 64276 

~:~~~~:/EALE; ~ TORUAT:~1~TOR""" :~~~~ ~~:~~F~:!~~~ - ;:::~I~TOR -H ::~~~ ~~:~~ f~;~~~TOR :~~~~ 
G lJ A'RO-'s t:iiuo=-~ l 52966 G U~AROSHIUO: OID Df 1 61171 GUARD SHIE LO DIODE 61171 
FU SE ·~ia~-"CER-AM1C5 x20~ 1, 52990 FU SE 10amp CERAMlCSlzTo'-";l 4227 FUSElDa';nPGERAMIC-W-:O' 4227 

http:RESISTOH-~~,�ti_.02


P.c. BOARD ASSY. 63397 AND 63761. 
et. Re! Description Q/y PartNa. et.Ref. Description Oty. Pari No. 

RI RES IST OR 3K9 5% 05 OIDOE IN4148 1 23802 

R1 RESISTOR SKB 5% 06 ZENER DlOD E 3V3 1 33923 
R3 RES 1STO RSK8 5% RESI$lOR 07 OIQDE IN4148 1 23802 

R4 RESIST OR JK9 5% MDDULE 1 63478 08 OIOOE IN4148 1 23802 

R6 RES ISTOR l ZK 5% RMl 09 ZE NER OlO DE 8V2 1 33933 

R7 RES IST OR ID OR 5% 010 DiaD E IN4148 1 23602 

R9 
RIO 

RESISTOR I KO 5%)
RES IST OR 2K7 5% RESISTOR 

Dl1 
D12 

ZENER OIODE 6V8 
OI OD E JN4148 

1 
1 

33 931 
23802 

Rl1 RES ISTQ R 2K2 5% MODULE 1 63400 Dl3 DlODE IN414 8 1 2380 2 

R13 RES ISTO R 330R 5% RM3 014 OIODE IN4 148 1 2380 2 

R14 R~SISTOR 1KO 5% 015 DIOD E IN4148 1 ZJBOZ 

R5 RESISTOR 390R 5% D17 DIQ OE IN414 8 1 23802 
R8 RES IS TOR I DOR 5% RESISTOR D18 lE~ : r; fl DIOO ESV6 1 33929 
RI 5 RESISTOR 220 R5% MODULE 1 63399 019 UIODE IN4 148 1 23802 
R16 RESISTOR 1KO 5% RM1 D10 DIODE IN4148 • 1 23802 

R10 RE SISTOR B2DR 5% Dl1 ZENER DIODE IN3497 1 29601 
Rl1 RESISTOR 220R 5% Dn ZEN ER OIODE 3V9 1 3392 5 

R14 RESISTOR M.O. 68DR 2% -iW 1 2248 4 D13 mO OE IN4 148 1 13801 
R15 RESI STOR M.O. 47K 5% iW 1 53624 D14 mOOE AA143 1 519DO 

015 mOO E AA 143 1 ~2900 

R17 RES ISTO R M.O. 1KO 5% i W 1 28593 017 010 DE IN4148 1 13801 
R18 RESISTO R M.O. 4K7 5% l:W 1 52122 018 ZEN ER DIO DE 6V8 1 3393 1 

R19 RESIS TOR M.O. 2K7 5% i-W 1 52121 lRl TRANSI STO R 2N2369 1 23307 

R30 RE SISTOR M.O. 150 R 5% ~w 1 28605 l Al TRAN SISTOR 2N2369 1 13307 
R31 RESIS TOR M.O. 10R 5% tW 1 2858 8 lR3 TRAN SISTOR 8fS96 DR ) 
R31 RESISTOR M.O . 22K 5% t W l 53623 TRAN SISTOR BSV 49B OR 1 53626 
R3 3 RESISTOR M.O. 5K6 5% ~ w 1 2860 3 TRANSISTOR ZTX5~ 1 

R34 RESIS TOR M.O. ~% iW 1 A.O.T. TM TRA NSIS TOR SfS96 DR ) 
R35 RESISTOR M.O. 510R 5% i W 1 53521 TR ANSISTOR 8SV498 OR 1 53626 

TRANSISTOR ZTX5~1 

R37 RE SISTOR M.O . 5% i W 1 A.O.T. TR8 TR ANS ISTOR 2N2369 1 23 307 
R38 AESISTOR M.O. lK5 5% ~ W 1 25903 TR ll TRANSIST OR BC10 S 1 16110 
R39 RESISTO R M. O. 120R 2% tW 1 26746 TRI1 TRA NSI STO R BCY70 1 13354 
R40 RESI STO R M.O . 2K2 ~% t W 1 28607 TR1 3 TRA NSISTOR 8Cl 08 1 26110 

R41 RESIS TOR M."o. 3K3 5% ~W 1 53622 TR14 TRANSISTOR BeY70 1 23354 

R41 RESISTOR M.O. 220R ~% iW l 28600 TR1 5 TRANSISTOR BfY50 1 26112 

R43 RESISTOR M.O . 300R 5% t W 1 28 611 TR1S TRANSISTOR BCY70 1 23354 

R44 THERMISTOR 220R 10% 1 50786 TR19 TRANS IST OR BCY70 1 13354 
R45 RESISTOR M.O. 5% tW 1 A.O .T. T!12J TRANSISTOR BC1 08 1 16110 
R46 RES ISTOR M.O. 5% i W l A.D.T. ITR5) 
R47 RESISTOR M.O. 5% tW 1 A.O.T. (TR6) 

R48 
R49 

RESISTOR M.O. 5K6 5% !W 

RE SISTOR M.F. 6K8 1% ~w 

1 
1 

28603 

52.950 

I:TR7) 

!TR9) 

TRA NS ISTOR ARRAY 

CA 3086 
1 52940 

R50 RE SISTOR M.O. 180K 5% t W 1 53625 (D3) 
R51 RES ISTOR M.O. 2K7 5% t W 1 52121 1C1 
C1 CAP. POLYST Y' 6n830v 1 52939 ICI I.C., O. P.A. TYPE 748 C 1 53549 

C3 CAP. POLY STY' 6n8 30v 1 52939 eSRI THYRI STOR 2N4146 1 5294 1 
C5 CAP. POLYESTER 22n 250v 

OR CAP. POLYES TER 22n 40Dv 
II 
f 

53620 

C6 CA . TANT. 1011 10v 1 52938 FOR P.C. BOARD AS SY. No. 53397 ADD: 

C7 CAP. TANT. 331110v 1 52936 

C9 CAP. CERAMIC 100n lOv OR 

CAP. CERAMIC 47n 12v 
1 

~ 

51093 

19557 R36 RESISTOR M.O. nOR 5% iW 1 186DO 
Cl0 CAP . TANT. 220n 35v 1 53784 

C11 CA P. CERAMIC 1n5 500v 1 11388 016 OIODE IN4148 1 23802 
CI3 CAP . CERAMIC 100 n l Ov DR 51093 

CAP. CERAMIC 47n 12v } 1 19657 FOR P.C. BOARD ASSY. No. 63761 ADD: 

CI4 CAP. CE RAM IC 27p 500v 1 22369 

DI OIODE IN4148 1 13801 
D1 DlODE IN4148 1 13801 R36 RES ISTO R M.O. 5% iW 1 A.O.T. 
D4 DIDOE IN4 148 1 13801 

Component SchedulE 




PC 	 'O"D~~~OR~. ___~._ 1\ 

n..· n".': I 016 IS 	 \1. 	 NOT FITTED ON P.C. BOARD ASSY. 
No. 63761 

z. 	 R36 IS AN A.D.T. ON P.C. BOARD ASSY. 
No. 63761 

TR5 _61.9 & D3 
AREIN I C2 

I 

L 

- - - - - "1 

"f I~~-t---J.MQ'O' 	 -VE 

-, 

' 	 i: ! v---r::l !",~. 
I l RI17 	 CO NNECTI ONS FOR 10 0- I ?OV OPE1AT' ON 


WHERE A PPLI(ABLE (U N I TS SUF F I 'A' ) 

TR 10 1 ~-4-It"" l . . ----- - ---~ I Clll 

T 	 MG Circuit Diagram 




PG BOARD ASSEMBlY PART NUMBER 6))97

Ir---~- ~RM' - - - - ~ -=--- '-7--­

INPUT VOLTAGE CONNECTION TABLE" '" " R7', R9 Rl0 Rl' Rn RH. I 

- - '-- -- -- ---- ------- ) ---- - -- ---- - ---S---------- 6 - - J 1 115/120 VOLTS AC 220/240 VOLTS AC 

I 

~ _~~ ~~ - - ~3 r,-"r 16- -.J1 2 3 ,J. S 
PCR7 PCB3 PCB2 PCB 3 PCB4-- I . --- I PCB4n" 

'i 
11 - 8 11 - 12 5-8 - 6 11 - 12 

A ~ ~U I 
9 

5- 5-6-7 7-12 

i--' C) 14-13, 114-12-13 
I 

-u .I7r-1r:~ 
f G2 n_ 

o, 02 


fl., '"' 
J r 3--------- c 

ITRS.6.'9 & 03 BELONG TO I RS Rb RIS RM) 

'G2 P'N NUMBERS SHOWN I , 


I , 


L - - - -. L'=_,:t.:;i- -~~ " :..=:=r ,,;,,-t -­
~ T ~~ I 

1 2 AOJU ,,>T Q/P 

I ~ ,J c,e ; ,"~cm " "" - l 1[ fl., 
~ E ~R'O' PG ~~0.!S2Y..PI ~~8.l'! - - - - - -- - - - - -, R113~ R'O ' 

PCB~"~E 'i :115V " i,) In
L~b~' I , I I 1 12 

' IApeSSYBOARDPt No I c IOn ~r RI1' II ! T07(711 
112(1 

I 6~~~~ : R', e :
I u 

pe BOARD ASSY PI No 63821. " I -~ t----<j' , 1 13.- ------ ---- - --l 

TB' ,1 PCB2 ~ /.,: I --- ----TT 'jr- - -"r-- ----'
l l

FSl 11 ...el" Rl02 
EXT PRO G10=1 

e' 1,­
- 5-, )IjU T G'09 :;: C110 

"----i--+ OV TS , 
) , OIP 

L­ ~tL-4 IJ,
l ____ _________ _ ___ J INT....., LlNK 

PRoG 

tL1 ~ 
• 6 

Adjustment procedure for RI09. 

With the unit working in an overload condition (i .e. with the 
output voltage having dropped by about 10% from nominal) adjust 
R109 to give maximum output current. MG 5-10 Circuit Diagram 


