






















SECTION· 161-284-301

INPUT
50VDC
SEE
NOTE B

OUTPUT
130V DC

..-, SEE
rh NOTE A

+
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NOTES.
A POSITIVE GROUND TO CHASSIS PROVIDED BY JUMPER REMOVAL OPTIONAL AFTER INSTALLATION
B CONNECT INPUT TO BATTERY SlOE OF FILTER IN PLANTS HAVING DISCHARGE FILTER IN SERIES WITH LOAD.

C ® OPTION CAN BE OBTAINED BY HAVING REVERSIBLE PLUG IN "NEG GROUND" POSITION
(!) OPTION CAN BE OBTAINED BY HAVING REVERSIBLE PLUG IN ,.POS GROUND" POSITION.

D @ OPTION PROVIDED ON LIST I.

350.0 3W RESISTOR
500n 3W RESISTOR
1000 1/2 W RESISTOR
250 n 2 W POTENTIOMETER
sooo n lOW RESISTOR
6000.0 5W RESISTOR
7S0 n 2 W POTENTIOMETER
15000 25W RESISTOR
400n S W ,RESISTOR
1000 n 1/2W RESISTOR
3300n 1/2 W RESISTOR
20KO 2W RESISTOR
1000.n SWRESISTOR LOW TEMP COEF
3000n lOW RESISTOR LOW TEMP COEF
I" 15GA COPEL WIRE
3.0 2S W RESISTOR
rson S W RESISTOR
22 n I W RESISTOR
isoon 1/2 W RESISTOR
IS n 3 W RESISTOR
MASTER-OSCILLATOR TRANSFORMER
FEEDBACK TRANSFORMER
SLAVE. OSCILLATOR TRANSFORMER
POWER TRANSFORMER
TRANSDUCTOR
o - 10 AMP DC AMMETER
o -ISO VOLT DC VOLTMETER

R29
R30
R31
R32
R33
R34, R36
R3S, R37
R38
R39
R40
R41
R4·2
R43
R44
R4S
R46
R47
R48
R49
R50
TI
T2
T3
T4
T5
A
V

WECo WIRE SPRING RE LAY
SPST SOA CONTACTOR ASSY
INPUT FILTER CHOKE
I ST OUTPUT FILTER CHOKE
2 ND OUTPUT FILTER CHOKE
48 V .04AMP SWBD LAMP

2N 174 TRANSISTOR
2NIS36A TRANSISToa
2NS2S TRANSISTOR
2N333A TRANSISTOR

I-SIS" ISGA COPEl WIRE
ssn SW RESISTOR
an 3W RESISTOR
50n I W RESISTOR
O.S!l 20W RESISTOR
220n 1/2W RESISTOR

rsoon lOW DIVIOOHM
500.0 lOW RESISTOR
loon lOW RESISTOR

(2) In 2S W RESISTOR
2000. lOW DIVIDOHM
50 n 2 W POTENTIOMETER
2000n 10 W RESISTOR
Ion 1/2W RESISTOR
2200n 1/2W RESISTOR
3000.n lOW RESISTOR

KI,K2,
K3
II
l2
l3
OF

01A-04B
OS-QS
Q9-Q12
013,014
RIA~R4B

RS- RS
R9 - RI2
RI3
R14-R17
RIS
RI9
R20
R21
R22
R23
R24
R25
R26
R27
R2B

F I 2S AMP BAF FUSE
F2 6AMP MTH FUSE

PARTS LIST
DESIG DESCRIPTION

CI (2) 6600MFD 75VDC ELECT. CAPACITOR
C2 - CS I MFD 200 VDC CAPACITOR
C6,C7,CIS,CI9 300MFD SOVDC ELECT. CAPACITOR
C8, Gil 10MFD ISOVDC CAPACITOR
C9, CIO 5 MFD 150VDC CAPACITOR
CI2 O.lMFD 600VDC CAPACITOR
CI3 290MFD 200VDC ELECT. CAPACITOR
CI4 (2) 2S00 MFD 200VDC ELECT. CAP.
CIS SMFD ISOVDCCAP. (YELLOW DOT)
C16,C20 100 MFD IS VDC ELECT. CAPACITOR
CI7 10MFD 2SVDC ELECT. CAPACITOR

CB I HEINEMANN CIRCUIT BREAKER

CRI IN 1342 SILICON DIODE
CR2-CRS IN537 SILICON DIODE
CR6 -CR9 IN 1221 SILICON DIODE
CRI0-CRI3 IN 1218 SILICON DIODE
CRI4, CRIS IN .34SRA SILICON DIODE
CRI6, CRI7 INI34S SILICON DIODE
CRI8, CRI9 IN753A ZENER DIODE
CR20 INS37 SILICON DIODE
CR21 INI344 6AMP 200PIV SILICON DIODE

Fig. ·6-Schematic Diagram KS-19304 L1-DC-to-DC Converter
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(4) Rotate the LOW VOLT ALM (&'35) potentiometer
fully ccw.

(5) Adjust VOLT ADJ (R24) potentiometer to
obtain a value of de output voltage at which

a low-voltage alarm is desired.

(6) Slowly rotate the LOW VOLT ALM ADJ
(R35) potentiometer cw until the OUTPUT

FAIL lamp just lights, an alarm is given, and
the converter shuts down.

(7) Readjust the VOLTS ADJ (R24) potentiometer
to obtain the voltmeter reading in (3).

(8) Operate the toggle of input circuit breaker
CBl to the OFF position.

(9) Reconnect the output leads.

5.05 High- Voltage Cutoff: To adjust the high­
voltage shutoff, proceed as follows.

Caution: Before readjusting the high
voltage cutoff circuit, provide back-up
power of sufficient capacity to power the
load.

(1) Operate the toggle of input circuit breaker
CBl to the OFF position.

(2) Disconnect the output leads.

(3) Operate the toggle of input circuit breaker
CBl to the ON position and record the

voltmeter reading.

(4) Rotate the HIGH VOLTS ALM ADJ (R37)
potentiometer fully cw.

(5) Adjust VOLT ADJ (R24) potentiometer to
obtain a value of de output voltage at which

the high voltage cutoff is desired.

(6) Slowly rotate the HIGH VOLTS ALM ADJ
(R37) ccw until the OUTPUT FAIL lamp

just lights, an alarm is given, and the converter
shuts down.

(7) Readjust the VOLTS ADJ (R24) potentiometer
to obtain the voltmeter reading in (3).

(8) Operate the toggle of input circuit breaker
CBl to the OFF position.
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(9) Reconnect the output leads.s

5.06 Factory Adjustments-Resistors R19 and
R23, and the CUR. LIM. (R32) potentiometer

are factory adjusted and it is recommended that
no change be made in these adjustment settings.

6. TROUBLES

General

6.01 Various trouble symptoms and possible causes
are listed in 6.05. A trouble test procedure

opposite each cause will isolate the trouble to a
few possible defective components. Since some
unsatisfactory condition will damage more than
one component, all checks listed under a given
cause should be made, even though defective
components are revealed before the entire check
procedure has been completed.

6.02 Components test procedures are made with
the converter disconnected from the external

output circuit. Before testing the components,
place the CBl circuit breaker in the OFF position
and remove the Fl and F2 fuses. Where necessary,
momentarily shunt capacitors with a 100-ohm resistor
to be certain they are completely discharged. If
any charge is left on the capacitors, it may cause
inaccuracy in resistance readings.

Caution: In making continuity checks,
use the ohmmeter portion of the KS-14510
£1 meter. Do not use the X1O,OOO position
for testing semiconductors, inasmuch as
the higher voltage usedmay damage them.

6.03 Before disconnecting leads, mark or record
the connection.

Caution: Soldering operation on
semiconductors shall be done at the lowest
possible temperature and in the shortest
time practicable in order to localize the
beating effect and thus prevent damaging
the semiconductors. Because of its low
operating temperature, use the KS-16346
£2 12-watt soldering copper. For the
protection of the semiconductors, use the
P-long-nose pliers as a heat sink.

6.04 QlA through Q4B transistors, RIA through
R4B resistors, R5 through R8 resistors, C8

through Cll capacitors, and CR6 through CR13
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SECTION 161-284-301

diodes make up a separately removable assembly.
In the event of failure of any QIA through Q4B
transistor, it is recom.mended that this entire
assembly be replaced (see Fig. 4). This assembly
may be ordered from Lorain Products Corp., Part
No. 4827-025.

POSSI BLE CAUSE PROCEDURE

open, check Cl8 ca­
pacitor for short cir­
cuit and R47 for open
circuit.

Troubleshooting

6.05 Reference to input fuse shall be interpreted
to mean the Fl fuse located on the converter.

A. Low-Voltage Alarm Given Continuously, In­
put Fuse Opens

POSSIBLE CAUSE

Short circuit of one
or more of QIP}.
through Q4B tran­
sistors

PROCEDURE

Replace defective QlA
through Q4B transistor
assembly (see 6.04),
and check for the fol:
lowing:

Short circuit of Cl
capacitor bank

Short circuit of two of
CRl4 through CRl7
diodes

Replace defective com­
ponents and repair
defective wiring as
necessary.

Check for and replace
defective Cl capacitor.

Check R2l resistor for
open circuit; C12 capac­
itor and QlA through
Q4B transistors for
short circuit; if neces­
sary, replace defective
components and tran­
sistor assembly.

(1) C2 through C5
capacitors for

short circuit.

(2) R9 through R17
resistors for open

circuit.

(3) Associated wir­
ing or R14

through Rl7 resistors
for open circuit.

Open circuit of Q9 Cheek for and replace
transistor or R32 po- defective Q9 transistor
tentiometer or asso- or R32 potentiometer;
ciated wiring, in combi- repair defective wiring
nation with overload as necessary.
applied at de output

B. Low-Voltage Alarm Given Continuously,
GBl Circuit Breaker Opens
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(4) CR14 through
CR17 diodes for

short circuit; if two
of the diodes are
shorted, check R2l
resistor for open cir­
cuit and Cl2 capaci­
tor for short circuit.

(5) Q9 transistor and
R32 potentiom­

eter for open circuit.

(6) R46 resistor for
open circuit; if

POSSIBLE CAUSE

Temporary condition
has caused eBl cir­
cuit breaker to open

PROCEDURE

Throw toggle of CBl
circuit breaker to ON
posi tion to reset; if cir­
cuit breaker then re­
mains closed, no further
test or repair should be
required. IfCBl' again
opens, proceed as
follows:

(l) Disconnect asso­
ciated output cir­

cuit from converter.



C. Low-Voltage Alarm Given Continuously,
Neither Input Fuse Nor CBI Circuit Breaker
Opens, Converter Does Not Emit Usual High­
Pitched Hum

Short circuit of either Check for and replace
C6 or C7 capacitor defective capacitor.

D. Low-Voltage A larm Given Continuously,
Neither Input Fuse Nor CBI Circuit Breaker
Opens, Converter Emits Usual High-Pitched
Hum

POSSIBLE CAUSE

Short circuit of Ql2
or Ql3 transistor;
short circuit of CRl9
zener diode

Short circuit of QlO
transistor; open cir­
cuit of Qll transistor
and CRl8 zener diode;
open circuit of Rll,
Rl2, Rl3, R23, R25,
R30, R42, R43, or
R50 resistors, or R24
potentiometer, or
associated wiring

PROCEDURE

(2) Turn R37 poten-
tiometer to ex­

treme cw position to
obtain maximum
value of automatic
shutoff voltage.

(3) Throw toggle of
Cfl I circuit

breaker to ON posi­
tion to reset.

Failures at left will
cause CBl circuit
breaker to again open;
Q12, Ql3, and Ql4 tran­
sistors will be destroyed
by open circuit of R39
resistor or associated
wiring; check for and
replace defective com­
ponents and repair
defective wiring as
necessary.
With failures at left,
CBl circuit breaker will
remain closed; open cir­
cuit of Rll or Rl2 re­
sistor or associated wir­
ing may destroy Q7 or
Q8 transistor; open cir­
cuit of R23, R25, or R43
resistor, open circuit of
R24 potentiometer, or
open circuit of associ­
ated wiring will destroy
Qll transistor; open cir­
cuit of R42 resistor will
cause CBl circuit
breaker to open when de
input is connected and
disconnected repeat­
edly; check for and re­
place defective compo­
nents and repair defec­
tive wiring as necessary.

POSSIBLE CAUSE

Open circuit of dc
input wiring

Short circuit of any
of Q5 through Q8
transistors

Short circuit of any
of CR2 through CR5
diodes

Open circuit of wiring
between de input to
C6 or C7 capacitor

POSSIBLE CAUSE

High resistance of de
input connection

Poor contact of out­
put polarity selector
plug

Short circuit of either
Q9 or Qll transistor
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PROCEDURE

Make continuity check
with KS-145l0 Ll ohm­
meter; repair defective
wiring or reconnect as
necessary.
Check R9 through Rl2
resistors and associated
wiring for open circuits;
replace defective com­
ponents and repair
defective wiring as
necessary.

Check for and replace
defective diode.

Make continuity check
with the KS-l45l0 Ll
ohmmeter; repair defec­
tive wiring or reconnect
as necessary.

PROCEDURE

Tighten clamp screws of
de input terminals to
obtain proper connec­
tion.

Remove plug from re­
ceptacle, clean contacts
as necessary; then in­
sert plug into receptacle
to obtain good contact.

Qll transistor will be
destroyed by open cir­
cuit of R23, R25, or R43
resistor, R24 potentiom­
eter or associated wir­
ing; check for and
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SECTION 161-284-301

POSSIBLE CAUSE PROCEDURE POSSIBLE CAUSE PROCEDURE

replace defective com­
ponents and repair
wiring as necessary.

E. Low-Voltage Alarm Given Only Momen­
tarily, Neither Input Fuse Nor CBI Circuit
Breaker Opens

Short circuit of any of Check for and replace
C13, C16, C17, C18, defective capacitor.
or C20 capacitor;
short circuit of C14
capacitor bank

G. DCY Output Voltaqe LOll', No Low-Voltage
A farm Given

F. False Loui-Voltaae Alarm Given, DC Output
Voltaae and Output Current Normal

Short circuit of CR18
zener diode

Open circuit of any of
R9, RIO, R13, R19,
R20, R29, R33, or R39
resistor; open circuit
of associated wiring

F2 fuse open

Open circuit of wir­
ing between: de input
to QIA through Q4B
transistors, QIA
through Q4B transis­
tors to T4 trans­
former, T4 trans­
former to CR14
through CR17 diodes,
CR16-CR17 diode
j unction to positive
de output terminal,
negative de output
terminal to CR14­
CR16 diode junction
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Check for and replace
defective CR18 zener
diode.

Open circuit of R19 or
R20 resistor will cause a
continuous low-voltage
alarm only after dc
output current has in­
creased sufficiently be­
yond its rated value;
open circuit of R39 re­
sistor or associated wir­
ing destroys Q12, Q13,
and Q14 transistors;
check for and replace
defective components,
repair defective wiring
as necessary.

Replace F2 fuse.

Make continuity check
with the KS-14510 LI
ohmmeter; repair defec­
tive wiring as necessary.

POSSIBLE CAUSE

Open circuit of R18,
R19, or R20 resistor;
open circuit in associ­
ated wiring

POSSIBLE CAUSE

Open circuit of R34
resistor; open circuit
of associated wiring

Open circuit between
slider of R35 poten­
tiometer and R34 re­
sistor or open circuit
of associated wiring

POSSIBLE CAUSE

Short circuit of Q14
transistor

PROCEDURE

Such an open circuit
may cause momentary
low-voltage alarm when
de output current in­
creases abruptly; check
for and replace defec­
tive resistor, repair de­
fective wiring as
necessary.

PROCEDURE

Check for and replace
defective resistor,
repair defective wiring
as necessary.

Cheek for and replace
defective R35 potenti­
ometer, repair defective
wiring as necessary.

PROCEDURE

Q14 transistor can be
damaged by open circuit
between slider of R35
potentiometer and nega­
tive de output or associ­
ated wiring, by short
circuit of C17 capacitor
or by open circuit of
R39 resistor or associ­
ated wiring; open cir­
cuit of R39 resistor will
also destroy Q12 and
Q13 transistors; check
for and replace defec­
tive components, repair



H. DC Output Current Zero, Indicated DC Out­
put Voltage Normal, No Low-Voltage Alarm
Given

POSSIBLE CAUSE

Short circuit of CR2l
diode (applies only if
two or more converters
are operated in parallel)

POSSIBLE CAUSE

Open circuit of wiring
between de output
terminal and de load

PROCEDURE

defective wiring as
necessary.

Check for and replace
defective CR21 diode.

PROCEDURE

Make continuity check
with the KS-l45l0 Ll
ohmmeter; repair defec­
tive wiring or reconnect
as necessary.

POSSIBLE CAUSE

Short circuit of CR20
diode

Short circuit of C19
capacitor

Open circuit of R36
or R41 resistor; open
circuit of associated
wiring

ISS 3, SECTION 161-284-301

PROCEDURE

check for and replace
defective components,
repair defective wiring
as necessary.

Short circuit of CR20
diode will destroy Ql2
transistor; check for
and replace defective
CR20 diode and Ql2
transistor.

Check for and replace
defective C19 capacitor.

Check for and replace
defective resistor,
repair defective wiring
as necessary.

1. DC Output lloltage High, CBI Circuit
Breaker Does Not Open

K. Noise Transmitted to 130-Volt DC Load

J. Noise Transmitted to 48-Volt DC Supply

Poor contact of out­
put polarity selector
plug

POSSIBLE CAUSE

Improper setting of
high-voltage shutoff
adjustment

Defective CBl circuit
breaker or open cir­
cuit of associated
wiring

Open circuit of Ql2
or Ql3 transistor;
open circuit of asso­
ciated wiring

Remove plug from re­
ceptacle, clean contacts
as necessary, then insert
plug into receptacle
firm ly to obtain good
contact.

PROCEDURE

Reset R37 potentiometer
as instructed in 5.05.

Check for and replace
defective CBl circuit
breaker, repair defective
wiring as necessary.

Ql2 transistor will be
destroyed by short cir­
cuit of CR20 diode; Ql3
transistor will be de­
stroyed by open circuit
between slider of R37
potentiometer and
negative de output;
Ql2, Ql3, and Ql4 will
be destroyed by open
circuit of R39 resistor
or associated wiring;

Open circuit of R37
potentiometer; open
circuit of associated
wiring

POSSIBLE CAUSE

Short circuit of CRl
diode; open circuit of
Cl capacitor bank or
associated wiring;
short circuit of Ll
choke

POSSIBLE CAUSE

Open circuit of Cl3
capacitor, Cl4 capac­
itor bank, or associ­
ated wiring; short
circuit of L2 or L3
choke

Open circuit between
slider of R37 potenti­
ometer and negative de
output will destroy Ql3
transistor; check for
and replace defective
components, repair
defective wiring as
necessary.

PROCEDURE

Check for and replace
defective component,
repair defective wiring
as necessary.

PROCEDURE

Check for and replace
defective component,
repair defective wiring
as necessary.
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