FERERCE §
s +28Y-




LPS-151/152

PC TRACKING POWER SUPPLY
TABLE OF CONTENTS
L DE S R T ION i e 1
2 R AT R S e e e e e e 1
3 PR CIEI AT S . i e et r e s ne s 1
4, CONTROLSAND CONNECTORS .. ... 2
5. OPERATING PRECAUTIONS .........coooviiiiiriinirinnaneeaans e 4
5.1 INPUE POWET .o e e 4
5.2 Output Terminals .................... P U PP 4
5.3 GENETAL 1viirriieteiee ettt e e it er sttt et aae et e ns e en 4.
5.4 Environmental Considerations .............coovvveveniennas PRV OPTPPPPRTPPRY 4
6. POWER SUPPLY OPERATION ... e et et e e een 4
6.1 +6V Range SOUICE .....ooovvvviiniiinioinnriinins SOV USRI PPN 4
6.1.1 Operation at a Constant VOMAEE ....i.viiiiiiiiiiiiriis i e sere e s e 4
6.1.2 Operation Using Current Lunmng ..................................................................... 4
6.2 225V Range SOUrces ... S e ettt P 4
6.2.1 Fixed Tracking Mode, Constant Vo]tage OPETAtiION ..ovns et crr e 4
6.2.2 Variable Tracking Ratio Mode, Constant Voltage Operation ..., 5
6.2.3 Operation Using Current Limiting ... 5
6.2.4 Voitage Settings Above 25V, Constant Voltage Operation .......coveeeciiieeeniiiniiinninnina. 5
6.2.5 Voltage Settings Above 25V, with Current Limiting ... 5
7. CALBBRATIONPROCEDURES ..............occoiviiiinicennes e 5
R B 1 1 1T R PSSP PP PP PPN 5
7.2 Adjustment of Meter Zero WIHBPOWET ON oot e 6
7.3 Adjustment of the Voltmeter with Power On ..o e e, 6
7.4 AmINeter AGIUSHTIEIES 1vervrvnrvarenearnsreetnensaremmnaoeannetnnataeetatt bt asarart s rraas s 6
7.5 Connections for Other AC Line Voltages ........ooovavoiiiiiiiii e 7
8. PARTSLISTS ....cco.oooivoiiianiiaiaesnisesionessasssesssessss st ieree e 8 !
8.1 LPS=151 PAITS LIS .v.veevreeeereeeeseeseseeneseesssssaessosesson s eneooms s sesiesenssesmsesins s 8
8.2 LPS-18Z Parts LS ...\ttt ittt e e et a et e e e 10 |
9, BLOCK DIAGRAMS, PC BOARDS, AND SCHEMATICS ..., 12




o
S

WARNING!

THE SERVICING INSTRUCTIONS CONTAINED IN THIS
MANUAL ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID ELECTRIC SHOCK, DO NOT PER-
FORM ANY SERVICING OTHER THAN THAT CON-
TAINED IN THE OPERATING INSTRUCTIONS UNLESS
YOU ARE QUALIFIED TO DO SO.




Figure 1-1. DC Tracking Power Sapply

1. DESCRIPTION

The LPS8-151/152 DC Tracking Power Supplies each pro-
vide three regulated voltage sources, covering the O to 6V, §
to 25V and 0 to —25V ranges. The +25V and —25V range
sources can also be used in a voltage tracking mode. These
power supplies are equipped with a buiit-in voltmeter and
ammeter 5o that the output conditions for each section of the
supply can be monitored individually.

2. FEATURES

1. The +25V and —25V sources can be used in a voltage

ratio tracking mode.

2. A source of 50V may be obtained by connecting the load
across the +25V and 25V terminals.

3. Voltage and current seftings are made via front panel con-
troly and can be monitored on the built-in voltmeter and .

ammeter.

3. SPECIFICATIONS

Voltage and Current Ranges

Model Output Voltage Output Current
Range Range
Oto6Vde Oto3A
EPS-151 0to25Vde Oto0.3A
Ot —25Vde 0100.3A
Oto6Vde GtoSA
LPS-i52 | 0to25Vde Oto 1A
Oto —25Vde Oto 1A
Ripple: Less than 3mV

Line Regulation
{output stability):

Loéd Regulation:

Less than 3mYV plus 0.01% of the
input change for a 10% change of
line voltage.

Less than 3 mV plus 0.01% of the

load value from no load to full
load.

Tracking Voltage:

Voltmeter:

Voitmeter Accuracy:

Ammeter:

In the ratio tracking mode, the
—23V source tracks the +25V
source by an adjustable ratio of
50 t0 100%.

0 to 7 volts and O to 30 voitson a
dual scale. The meter range and
polarity. are determined by pres-
sing the appropriate METER
switch.

3% of the full scale reading.

LPS-151: 0 t0 0.6 amperes and 0
to 3.5 amperes on a dual scale.
LPS-152: 0to 1.2 amperes and O -
to 6 amperes on & dual scale.

The meter range and polarity are
determined by pressing the ap-
propriate METER switch.




Ammeter Accuracy:
Insulation Voltage:

Circuit Protection:

Power Consumption:

Heat Sink

Temperature Range:

5% of the fuil scale reading.
1500 Vac applied for one minute
between one of the ac inpuf ter-
minals and the case of the power
supply.

Overload protection circuit with
automatic resetfing by sensing a
constant current.

LPS-15L: approx. 120VA
LPS-152: approx. 220VA

At room temperature {23 t0 25°C}
83°C (185°T%) with 100% load.

Operating Temperature
Range

Ogperating Humidity
Range

Storage Temperature
Range

Size (WxHxD)

Weight:

Supplied Accessories:

0° 10 35°C (377 10 95°F)
30 to 85% (non-condensing)

=20 10 +70°C {—4 0 1538°F).
LPS-151: 8 x 5% x 13 in.

213 x 132 x 332 mm.
LPS-152: R4 % 5% x 4% in,

215 x 132 x 360 mm.
LPS-151: 13 1bs.; 6.1 kg
LPS-152: 15% Ibs.; 7.5kg
instruction Manual

4. CONTROLS AND CONNECTORS

® O UEEO OO ®

Figure 4-1. Front Panel

Front Panel. Refer to Figure 4-1.

@ POWER Switch

@ Pilot lamp

METER selector

switches

Press to tum om power. Press
again to release button and
off power.

Lights when power is on.

These switches assign the voli-
meter and ammeter to one of the
ranges. (3} is for the +25V source,
(4} is for the —23V source, and
(5} is for the +6V source,

@ REFERENCE/%25V This provides output voltage

Coatrol

level setting for the +25V and
—25V range sources.

TRACKING RATIO iIn the FIXED position, the REF--

Selector Switch

Case ground
terminal

ERENCE/+25V contral {6) sets .
both 25V sources (o the same
magnitude but opposite polarity.
Inthe VARIABLE position, ratio
fracking of the —25V source
using the +25V source as arefer-
ence is possible.

This terminal is connected di-
rectly to the case

TRACKING RATIO This control determines the track-

Controt -

ing ratio for the —25V source.
When the TRACKING RATIO-.
selector switch is in FIXED, this .
control is disabled.




COM terminal

+25V Source
output terrinal

CURRENT

comntrol
LPS-151:+0G.5A
LPS-152:+ 1A
~25V Scurce
output terminal
CURRENT
control
1LP8-151:~0.5A
EPS-152:~1A
6V Source

Gutput ierminaj

COM terminal

CURRENT
controi
LPS-158: 3A
LPS-152: 5A

This is the common point for the
+25V and 25V sources, This
terminal is internally connected
to COM terminal {16} for the 6V
source.

This sets the output current Hmit
for the +25V source. It is adjust-
able from OA to the full load cus-
rent raging.

This sets the output current limit
for the ~25V source. It is adjust-
able from OA to the full load cur-
rent rating.

Common terminal for the 6V

source. This termina} is internally

connected to COM terminal (10)
for the +25V and — 23V sources.

This sets the output current limit
for the 6V source. It is adjust-
able-from 0A to the full load cur-
rent rating.

VOLTAGE +6V
control

Voltmeter

This sets the output voltage for
the +6V source.

Gives voliage indication in the
+25V and +6V ranges, selected
by one of the METER (3), {4), and
{53 buttons.

@ Voltmeter

Zero adjust

Zero adjust

Ammeter

‘Gives current iadication in the
=25V and +6V ranges, selected
by one of the METER mode (3),
(4), and {5) buttons.

Rear Panel. Refer 1o to Figure 4-2.

AC Cord
@ Fuse

Power cord, 3-wire grounded

LPS-151:
120V operation, 2A siow blow
240V operation, 1A siow blow
LPS-152:
120V operation, 3A slow biow
240V operation, 1.5A siow blow

.. Heat sink

Dissipates heat to ensure proper
power supply operation.

Figure 4-2. Rear Panel



5. OPERATING PRECAUTIONS

5.1 INPUT POWER

Line voltage should be within *10% of rated voltage
(100V, 120V, 200V or 234V}, Units shipped withinthe U.8.
are set for 120Vac. Permissible operating range is 108 1o 132
Vac. To adapt the unit to other voltages, see Section 7.5,

5.2 OUTPUT TERMINALS

1. Connecting COM terminal (10) or (16) to case ground ter-
minal (8) renders both COM terminals grounded to the
case.

2. Inthe case where a voltage output in the 25 to 50 volt range
is obtained by a cornection across the +25V and —25V
ferminals, ensure that both COM terminals are un-
grounded.

3. Inall cases, ensure that connections to the output terminais
of the power supply are made with lead wire of a sufficient
rating for the current being drawn from the supply.

5.3 GENERAL

i. The red zones on the voltmeter and ammeter indicate out
of specification readings. Do not operate the power supply
under conditions that cause red zone readings.

2. When replacing the fuse, ensure that the AC line cord has
been removed from the power source.

3. When long lead wires are used to connect & lead to the
power supply, currents may be induced in the leads by
stray electromagnetic fields. These currents may cause os-
cillation in the power supply. In order to maintain the .
power supply stable, connect an appropriately valued elec-,
trolytic capacitor at the load, Also note that the use of long
lead wires tends to increase voltage regulation.

5.4 ENVIRONMENTAL CONSIDERATIONS

. Avoid operation of the power supply under the following
conditions:
a. Dusty environments
b. High humidity
¢. Poor ventilation
d. Near other power sources
g. Exposed to direct sunfight
2. The ambient temperature for power supply operation
should be in the range from 0° to 35°C (327 to 95°F).
3. Ensure that the power supply is kept well ventitated. This
includes keeping the area around the supply clear, espe-
cially the heat sink section.

6. POWER SUPPLY OPERATION

For all operation, the power cord must be connected to an
AC power source of the proper voltage and frequency, The
unit is turned on by pushing the POWER button (i) in. The
green LED (2} should light whesn the unit is tumed on.

6.1 +6V RANGE SOURCE

1. Operation at a Constant Voltage
a, Press the +6V METER selector button (5).
b. Turn the CURRENT control {17} fully clockwise,
¢. Use the voltage control (18) o set the voltage.to the de-
sired level on the VOLTMETER (19). (Clockwise rota-
tion of the control causes voltage to increase. }
d. The load may now be connected to the supply.
2. Operation using current limiting,
a. Press the 6V METER selector button (3},
- b. Ensure that the CURRENT control {17) is tarned to its
fully counterciockwise position. '

¢. Using the VOLTAGE control {18), set the ountput vol= _

tage 10 the desired level.

d. Short circuit output terminals {15) and (16). The voli-
meter witl indicate zero volts,

e. Using the CURRENT control (17), set the current llmlt—
ing to the desired value on the AMMETER {23). Rotat-
ing the CURRENT controt (17} clockwise raises the
cursent limit setpoint.

. Remove the short circuit from output terminals (15) and
{16},

¢. The load may now be connected to the suppily.

6.2 +25V RANGE SOURCES -

The =25V sources may be operated in one of two modes,
In the FIXED TRACKING mode, the output of the —25V -
source will track the setting of the +25V sourceina 1:1 ratio.
In the VARIABLE TRACKING RATIO mode, the output of
the ~25V source fracks the cutput of the +23V source by a
ratio that is adjusted by the user.

6.2.1. FIXED TRACKING mode, constant. voltage opera-
tion

a. Push the REFERENCE +235V METER selector button
(3). '

b. Ensure that the TRACK}'NG RATIO selector switch
(Nis in the FIXED position.  ~

¢. Ture CURRENT contrels £12) and (14} 10 their fully -
clockwise positions. :

¢. Turn the REFERENCE =235V control (6} to the desired
positive voltage level. This will also cause the —25V
source to be set at the same veoltage with thc opposite po-
iarity.
To confirm this, press the TRACKING METER ~25V
selector button (4). It should indicate the same voltage:
rhagnitude as the +23V range reading, within 1.5%.
After the comparison, press the REFERENCE +25V .
METER seiector bufton (3) again.

e. The load may now be connected to the supply.




6.2.2. Variable Tracking Ratio Mode, Constant
© Vaoltage Operation.

a. Push the +25V METER selector button {3).

b. Ensure that the TRACKING RATIO selector switch {7)
is in the VARIABLE position.

¢. Turn the CURRENT controls (12) and ( 14) to their folly
clockwise positions.

d. Turn the REFERENCE/+ 25V control (8) to the desired
positive voltage.

. Push the TRACKING 25V METER selector button (4). .

—

. Using the TRACKING RATIO conirol (93, set the
—25V source fo the desired negative voltage.
After the TRACKING RATIO controi (9) has been set,
turning the REFERENCE/+25V control (8) will cause
the —25V source to change its voltage with respect to
the +25V source by the established ratio.

g. Press the REFERENCE -+ 25V METER selector button

(3
k., The load may now be connected to the supply.
6.2.3. Operation Using Current Limiting

a. Set the CURRENT controls (123 and (14) to their fully
counterclockwise positions.

b. Set the 25V sources to the desired voltage by using
one of the procedures above. Disregard the step involv-
ing turning the current controls fully clockwise.

c¢. Ensure that the REFERENCE +25V ME”FER selector

button (3} is pressed in.

d. Short circuit the COM and +25V terminals (10) and -

(11). The voltmeter wiil indicate zeso volts.

e. Setthe +0.3A (+ 1A forthe LPS-152) CURRENT coxn-
trol {12) to the desired level of current Himiting as indi-
cated on the AMMETER (23). Rotating the CURRENT
coniral (12} clockwise raises the current limit setpoint.

. Remave the short circuit from the COM and +25V ter-
minals {10) and {11},

g. Press the TRACKING —25V METER selector button
().

. Short circuit the COM and —25V terminals (10) and

(13}, The voltmeter will indicate zero volts. )

. Setthe —0,5A (— 1A forthe LPS-152) CURRENT con-
trol (34) to the level of current limiting desired as indi-
cated on the AMMETER (23). Rotating the CURRENT
control {14} clockwise raises the current limit setpoint.

—

o

-

i. Remove the short circuit from the COM and —25V ter-
minals (10) and (13).

k. Press the REFERENCE +25V METER selector button
(3).

1. The load may now be conxected to the supply.

6.2.4. Voltage Settings Above 25V, Constant Voltage
Operation,
Used together, the =23V sources wili produce a maximum
output of 50V, However, in this mode the 6V output
may not be used,
. Press the REFERENCE *25V METER selector button
3.

b. Set CURRENT controls (12} and {14) io their fuily

clockwise position.

. Ensure that the TRACKING RATIO selector switch

(7)s in the FIXED position.

d Tum the REFERENCE/+23V control (6) such the the
voitmeter (18) indicates one -half of the desired voltage
value. Remember that the voltmeter will only indicate
one-half of the veoltage vaiue between the 25V output
terminals (11) and (13). )

e. The load may now be connected lo the supply. The
maximurns current available at 50V is 0.5A (1.0A with
the LPS-132),

f
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6.2.5. Voltage Settings Above 25V with Current Limiting.

a. Set the CURRENT controls {12} and (14) to their fully
counterclockwise positions.

b. Set the +25V sources for above 25V operation by using
the procedure above. Disregard the step involving turn-
ing the current controls fuily clockwise.

c. Emsure that the REFERENCE +25V METER selector
button (3) is pressed ia.

d. Short circuit the +25V and —25V terminals (11) and
(13). The voltmeter wili indicate zero voits.

e. Set the +0.5A (- 1A for the LPS-152) CURRENT con-
tro! (12} to the desired level of current limiting as indi-
cated on the AMMETER {23). Rotating the CURRENT
control (12) clockwise raises the current limit setpoint.

f. Remove the short circuit from the +25V and -25V fer-
minals (11) and {13)-

g. The load may now be connected to the supply.

7. CALiBRATEON PROCEDURES

The followmg instructions detail the calibration of the
meters and voltage outputs for the LPS-151/152 power sup-
piy. Also included are transformer tap changing directions so
that the power supply may be used with a line voitage other
than 120Vac.

7.1 PREPARATION

1. Adjustment of Meter Mechanical Zero.:

a. Tumn the power supply off and allow one minute for all
capacitors to discharge.

b. On the voltmeter, turn the zero adjust screw {20) so that
the pointer indicates exactly zero.

c, When the pointer is at zero, rotate the screw a small
amount in the opposite direction to the direction it was
last turned in step b to relieve movement tension,

d. On the ammeter, furn the zero adjust screw (22) so that
the pointer indicates exactly zero.
¢: When the pointer is at zero, rotate the screw a small
amount in the opposite direction to the direction it was"
last turned in step d to relieve meter movemem tens;o:}
2. Initial Controt Settings - :
Set the front panel conirols to the positions indicated.

VOLTAGE +6V{18) ................. full counterclockwise
CURRENT centrels (12), (14), {17) . full counterclockwise -
REFERENCE £25V(6) .............. full counterclockwise
TRACKING RATIO selector () ..o.oooioen . FIXED
REFERENCE +25 METER selector (3) ......... pushed in




7.2 ADJUSTMENT OF METER ZERO WITH
POWER ON

i, +25V range
a. Furn the power on.
b. Push the REFERENCE +25V METER selector button
{3y,
c. On circuit board T-2665A,, adjust VR302 (0 ADJ) until
the volimeter ndicates zero.
2. ~25V range
a. Push the TRACKING -25V METER selector button
(43,
b. On circuit board T-2663A, adjust VR504 (0 AD}) ustil
the voltmeter indicates zero,
3. +6V range
a. Push the +6V METER selector buttor: (5.
b. On circuit board T-2663A, adjust VR506 (0 ADJ) until
the voltmeter indicates zero.

7.3 ADJUSTMENT OF THE VOLTMETER
WITH POWER ON

1. +25V range
Push the REFERENCE +23V METER selector button
3.

b. Connect a known calibrated voltmeter across the +23V-

output {3 and COM (—) terminals.
¢. Set the REFERENCE/ 25V conirol so that the voli-
meter reads 25.0Vde.
d. On circuit board T-2665A, adjust VR3501 (VOLTS) so
that the voltmeter indicates 25V.
2. ~25V range )
a. Push the TRACKING —235V METER selector button
{4, ‘
b. Connect a known calibrated volimeter across the —~ 25V
output {-+) and COM (—) ferminals.
¢. Confirm that the voltmeter and the power supply voit-
meter both indicate ~25V.
3. +6V range
a. Push the +-6V METER selector button (5).
b. Connect a known calibrated voltmeter across the +6V
{+)and COM {—} terminals.
¢. Use the +6V voltage control to meke the voltmeter indi-
cate 6.0Vdc. The power suppiy voltmeter should indi-
cate 6 volts,

.

+28V COM

00 0000 RHEOSTAT

i

7.4 AMMETER ADJUSTMENTS

b, +0.5A range
a. Push the REFERENCE +25V METER selector button.

b. Set the +0.5A {1A for the LPS-152) CURRENT con-

trol fully clockwise,

Connect a known calibrated ammeter and a 12.5W

{25W for the LPS-152) rheostat as shown in Figare 7-1,

. Set the REFERENCE/*25V centrol so-that the voitme-
ter indicates 25V,

. Adiust the rheostat so that the installed ammeter indi-
cates 0.5A (1.0A for the LPS-152),

. On circuit board T-2665A, adjust VR3G3 (FULL
SCALE) for areading of -+0.5A (1. .0A for the LPS-152)
on the power supply ammeter. :

f‘)

[
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2. ~25V range

. Push the TRACKING —25V METER selector button.
.Connect a known calibrated ammeter and a 12.5W
{25W for the LPS-152) rheostat as shown in Figure 742,
. Setthe —0.5A {(— | A for the LPS- 152} CURRENT con-
tral fully clockwise.

d. Set the REFERENCE/ %25V control so that the voltme-
ter indicates ~25V.

. Adiust the rheostat so that the installed ammeter indi-
cates —0.5A (—1.0A for the LPS-152), .
On circuit board T-2665A, adjust VR303 (FULL
SCALE) for a reading of —0.5A (~1.0A for the L.PS-
I52) on the power supply ammeter,

o

b
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3. 3A range (5A for the LPS-152)

a. Push the +6V METER selector buttos.

b. Connect a known calibrated ammeter and a [8W (20W
for the LPS-152) rheostat as shown in Pigure 7-3.

c. Set the 3A (5A for the LPS-132) CURRENT control
fully clockwise.

d. Set the REFERENCE/*25V control so that the voltme-
ter indicates +oV.

e. Adjust the rheostat so that the installed ammeter indi-
cates 3.0A (5.0A for the LPS-152). )

f. On circuit board T-2663A, adjust VRSO7 (FULL
SCALE) for a reading of 3A (5A for the LPS-152} on
the power supply ammeter.

LI

~ 25V COM
CO 0000

RHEQSTAT

A

(A (i
NS RN
Figure 7-1. Figare 7.2,




7.5 CONNECTIONS FOR OTHER
AC LINE VOLTAGES

The LPS-151/152 units shipped within the U.S. are con-
nected for 120Vac operation. Other line voltages may be
used after transformer tap connections are changed. Refer to
Higure 7-4 for proper connections, and to Table 7-1 for per-
missible voltage ranges and proper fuse ratings.

RHEOQOSTAT

Wi

S,

Fable 7-1

Figure 7-3.

Permissible Voitage Variations and Fuse Ratings -
For Tap Connections

Fuse Rating
Nominal Value Operating Voltage Range .LPS-151 LPS-152
100V 90-110V A 1A
120V 108-132V slow biow slow blow
200V 180-220V 1A 1.5A
220V 198-242V slow blow slow tilow
240V 216-264V
Ferminal arrangernent
!—-Cf] 15 AC input
E .
i o Wr——
Tl LD
i i .
HE ) 3 e by
| | FUSE ~ POWER
i — 1 0N
100V 120V 200V
!
1 1 1 1 1 1
a ov Ogy a "va i a0 gy ov i
[g 2 L2 2 2 : 2 2
b 100V & eV C 100V 01 0oV ; 160V ooV
3 3 . 3 2 3
Cragy Seaayl 20y oV i Craov / Croov
220v - 240V
1 1 3 !
a=Ogy ov aCrgy ov
2 2
2
anév 100V - oy /- Ogpv
) 7 2 ’ 3 3
. 120y Omov 3 20y Fioov

Figure 7-4. Transformer Tap Connections
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8. REPLACEMENT PARTS LIST
8.1 LPS-151 Parts List.

DIODES TRANSISTORS
13 Die Rect 200V 1A iDZH] 173 Q201 NPN 28D717-0
V3 ! Dloz Rect 200V 1A IDZ6 173 Q202 PNP 28B755-0
13 D103 Zener 7.5V 1275 .
113 D164 Det 35V 151588 }ﬁ 8?35 : §§§ igggig
173 D103 Det a5y 181588 ;
i3 Dil6 Dt 5y 151588 11;33 8:8; §§§ gziggg:g
113 DIgT Zener 6.2V 18251 .
13 D108 Zener 9.1v RDOIER CAPACITORS
i3 Dlog Rect 2007 1A IDZ6L 13 C101 Electrolytic 100V 1000uF
/3 DIt . Rect 150V 3A 3CDI3 173 102 Mica SO0V 330pF  10%
n» 202 Rect 150V 3A 3CDI3 113 C103 Electrolytic S0V 0.47uF  220%
i3 D203 Rect HIGV - 3A 3Bz61 173 €201 Plasiic 400V O.04TRF  £10%
; 173 D2c4 Det 35V 181588 i3 C2 Plastic 400V 0.047uF  =10%
r 143 D205 Det 35V 181588 173 203 Electrolytic 25V 10,000uF
1/ €204 Plastic S0V 0.01uF  =10%
i ,iﬁ Bigﬁf g:f gg:ﬁ ;:;ggg 113 C205 Plastic SOV 0.0047uF = 10%
I 173 D208 Det BV 151588 173 C206 Electrolytic S0V 10gF
P 13 D209 Det sV 151588 13 €207 “Blectrolytic 16V 1,000pF
‘ : 173 D2io Rect 00V 1A 1pzs: : 173 C208 Plastie 53V 1pF | x10%
i 173 D301 Rect 200V 1A IDZot 13 C301 Plastic 400V 0.047uF  =10%
| 3 D362 Rect 00V 1A 1DZ6 13 €302 Plastic 400V 0.047uF  +10%
i 13 D303 Rect 00V 1A 1DZ6} 13 203 Electrolytic 63V 2200pF
113 D304 Det 15V 151588 113 C304 Plastic 50V 0.0022uF =10%
k3 D30s Det sv 151588 13 €305 Plastic 50V 0.00220F 210%
‘ 13 Dags Dat 38V 151588 T C306 Eiectrolytic S0V 10uF
i 13 0307 Det 35V 151588 /3 C307 Electrolytic 50V 220uF
: i3 D308 Det 35V 151588 113 €308 Ceramic 50V 0.1uF
3 .D3og Det 35V 151588 13 C309 Plastic S0V 0.0033uF +10%
3 D310 Rect 200V 1A D261
173 . a0t Plastic 400V 0.047uF  x10%
i3 Daot Rect 200V 1A 1D2Zs1 113 402 Plastic 400V 0.047uF  210%
113 D402 Rect W00V 1A IDZ6: 173 C403 Electrbiytic 63V 2200uF
13 D203 Rect 200V 1A D761 173 C404 Plastic S0V 0.01pF  10%
13 D404 Rect 200V 1A 1DZ8] 143 C405 Plastic 50V 0.0033uF =10%
113 D403 Det 35V 151388
i3 C406 Electrolytic 50V 10pF
173 Daos Det 35V 181588 173 C407 Electrolytic 50V 220uF
HA Dag7 Det 35y 151588 . . 13 C40R Ceramic 50V 0. 1uF
113 D408 Dat 35V 151588
13 D409 Rect 200V 1A IDZ6I RESISTORS
173 D410 Det sV 151588 ) . o
) 113 k101 Wire wound O 5% 5W
23 D61 Det 35V 151588 13 RI0Z: Wire wound 130 +5% w
13 PLIOL LED SLP-751 113 Ri03 Wire wound 2500 %59 3w
143 Ri04 Wire wound 6 =59 10W
ICs . 113 RIOS | Metal 3805}  =1% VaW
I‘g gg; giixg ﬁg:gmp _ 1 n RIO6 . | Metal 0k 19 1w
i 1301 OpAmy 1458 173 R107 Metal 0k~ 1% w
13 R108 Carhon 15k =5% W
i3 10 Op Amp 1458 1 RIS | Carbon o0 xse BwW
TRANSISTORS &) R110 Catbon 10k +3% A
13 QI NEN 2504950 173 Ril1 Carbon 33k - =5 W
173 0102 PNP 285A1012 /3 R112 Carbon 0k x5 W
173 Q103 NPN 28C°1815-0 i3 RI13 Carban 15k~ =359 Yaw
1/3 Q164 NPN 250495.0 113 Ri14 Carbon 1.2kf2 £5% VaW
13 Q103 BNP © 25A505.0
8
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SCH. Symbel e

No. No. Description
RESISTORS

13 Ra1 Carbon 2.2k 5% W
113 R202 Wire wound 500} 5% 0w
/3 R203 Carbor 8204} 5% VAW
173 R204
113 .. R205
173 K206 Carbon DTSRG 5% AW
13 R2G7 Metal 130k} 1% VAW
13 R208 Metal 03 1% A
i3 K209 Carbor 50 =5% VAW

13 R210 Wire wound 0.25¢ +5% 3w
13 R211 Carbon 22042 =5 YaW
1/3 R2Zi2 Metal 3ex{} 1% VaW
143 R213 Carbon 3B E5% W
113 R214 Carbon 180} 5% AW
13 R215 Metal S1kd) 1% VW
13 R2i6 Wire wound .14} +5% 2w
13 R3¢1 Carbon 5.6k =5% 1AW
13 R3G2 Metal 36042 5% 1w
13 R3G3 Carbon 8200 +5% AW
113 R304 Carbon 15k} *5% AW
13 R30G5 Metal £0R{Y 1% YW
13 R306 Metal 3600 £1% W
13 R3G7 Metal 5.6k{} +1% W
13 R30R Wire wound 1.50} +5% W
113 R309 Carbon 200 5% YW
13 R310 Metal 3.9k 1% YW
113 R311 Carbon 1.5 + 5% W
1/3 R312 Carbon 180 25% W
173 R313 Metal 2% x1% YW
173 R314 Wire wound 01 5% W
173 R40G1 Carbon 5.6k(F *5% W
113 R402 Carbon 8200y =5% HW
173 R4G3 Carbon 56000 x£5% AW
173 R4G4 Carbon 15k 3% W
13 R4GS Moetal 5664 1% W
/3 R406 Carbon 1.5%4} 5% YaW
HE] R40G7 Larbon 1842 +5% W
/3 R468 Larbon 2200 =5% W
13 R409 Wire wound 1.5 +5% SW
173 R410 Metal 3.9k} *1% VoW
1/3 R411 Metal 22k} 1% LW
13 R412 Metal 10k 1% YW
13 R413 Metal 22k 1% W
1/3 R414 .
1/3 R415 Wire wound 0,10 5% 2w
3 R501 Carbon 3900 5% AW
A3 R502 Carbon 4700 5% W
23 R303 Metal 1260 *1% AW
243 R504 Metal 2000 *1% VW
A3 R305 Metal 2.4k(2 *1% YW
23 R3506 Carbon 100k} 5% VoW
213 R507 Carbon 56k X5% VaW
243 R508 Carbon 68k} 5% YaW

YARIABLE RESISTORS

13 VR2(H Wirewound | 10k{}B =5% 12w
173 VR202 Wire wound 318 5% 1.2W
1/3 VR3C1 Wire wousd 10x00B *5% 1.2W
112 VR3O Wire wound k0B *5% 1.2W

SCH. Symbod -
No. No. Descriptien
VARIABLE RESISTORS
173 VR40! Wire wound k0B + 3% 1.2W
13 VR402 Wire wound 10kB x£5% 1.2W
243 VR301 Metal glaze 2200 AW
23 VRS02 Metal glaze 1k} AW
23 VRS03 Metal glaze 1k} W
273 YR504 Metal glaze Tkt AW
213 YR505 Metal glaze ) AW
23 VRS06 Metal glaze kil AW
243 VR3O7 Metal glaze 1k} AW
TRANSFORMER
HE] PT101 Power Transformer T-459A
CONNECTORS
i3 101 XH Connector B2B-XH
XHP-2
i3 I1201 XH Connector B2B-XH
XHP-2
13 J200 XH Connector B3IB-XH
HP.3
HK) 1301 XH Connector 82B-¥XH
' XHP-2
i3 1382 XH Connector - {B3B-XH ~
XHP-3
i3 T401 XH Connector BIB-XH
XHP-3
143 1402 XH Connector B3B-XH
XHP-3
33 1403 XH Connector BIB-XH
XHP-9
143 J501 XH Conmector BIB-XH
HP-2
13 1502 XH Connector BIB-XH
. XHP-2
-FUSE& HOLDER
/3 ¥501 9G —w 132V ST-42A
F501 Hoider FH-(32
180 — 264V ST-41A
METERS
3 M301 H-165(
23 w302 H-1651
SWITCHES
113 S401 Slide $5BO221.=9
173 $501 Power SDGSP-E
A3 5502 Push 5-3-14
TERMINALS
143 19 Metal Termiral  D-1376A
113 201 Leader Terminal  Gray
113 202 Leader Terminal ~ Gray-
113 301 Leader Terminal ~ Gray
13 B2 Leader Terminal  Gray
173 401 Leader Terminai  Gray -
PRINTED CIRCUIT BOARDS
3 T-26728 Power Supply
23 T-2663A Meter




8.2 LPS-152 Parts List.

SCH. Symbol i
No. No. Description
BIODES
13 DO Rect 209V 1A tDZst
173 D02 Rect 200V 1A HOEGE
113 D103 Zener 7.5V 1Z75
/3 Dicd Det 35V 151588
113 DiGs Det isv 1S1388
H3 D16 Det 35V 151588
113 DIe? Zener 6.2V 15251
173 DiG8 Zener 9.V RDYIEB
13 DI0Y Rect 200V tA 1DZ6)
13 D0t Rect 150V 6A 60013
13 D202 Rect 150V 6A 6CDI3
3 D203 Rect 100V 3A 3IBZE
173 D204 Det 35V 151588
113 D205 Dat 33V 151588
13 D206 Det 33V IS 1588
13 3207 Det Y 181588
143 2208 Del 35V 151588
143 D209 Det 35V 151588
113 D210 Rect 100V 3A 3BZ61
1/3 B301 Rect 200V 1A 1DZ6]
173 2302 Reet 200V 1A 107261
13 0303 Reet 206V 1A 1DZ61
113 D304 Det 35V 151588
143 D305 Det 33V 151588
173 D306 Det 35V 151588
13 D307 Det 35V IS1588
i3 D308 Det 35V 151588
13 D309 Det 35V 151588
13 D314 Rect 200V 1A HZ61
13 Ddn Rect 200V 1A 1DZ61
173 D402 Rect 200V 1A D761
13 D403 Rect 200V {A 1Dzt
13 D404 Rect 200V 1A IDZ61
i3 D403 Det 5V 151388
173 D406 Det 35V 181588
i3 D407 Det 35y iS13588
13 D408 Det 35V iS1588
1/3 D409 Rect 200V 1A 1DZ61
1/3 D4t Det 35V 1S1588
23 D301 Det 35V 1S1588
13 PL10 LED SLP-751
ICs
13 ICIG1 Op Amp LM301AP
1/3 IC261 Op Amp 1438
173 w3 Op Amp 1438
113 401 Op Amp 1458
TRANSISTORS
143 Q01 " NPN 25C455-0
113 Q102 . PNP 28A1012
13 Q103 NPN 28C1815-0
13 Q14 NPN 28C495-0
173 Qi05 PNP - 285A505-0
173 Q201 NPN 2807170
/3 QAR PNP 28B755-0G
1/3 Q203 PNP 28B755-0

10

Q{:”:] Sy;[r;lroi Description

HE] Q301 NPN 28C485-0

H3 Q302 PNP 28B755-0

i3 Q401 NPN 28DR45-0

{73 Q4Q2 PNP 28A505-0
CAPACITORS

k] Ci01 Electrolytic 00V 1G00uF .

13 cio2 Mica 560V 330pF 0%

13 103 Electrolytic 30V G4TpF  £20%

13 a0l Plastic 400V 0.04TpF  =10%

173 202 Plastic 400V 0.04TuF  +10%

173 203 Electratytic 25V 10,000uF

173 {204 Plastic SOV 0pf 0%

13 C205 Plastic 30V 00047l =10%

173 C206 Electrolytic Y [0uF

1/3 07 Electrolytic 6V 1.000uF

13 C208 Plastic 63V AuF =10%

13 C301 Plastic a0V 0.04TaF  =10%

i3 302 Plastic 400V 0.04TuF = 10%

13 C303 Electrolytic 63V 2200uF

13 C304 Plagtic SV G.0022uF =10%

13 (305 Plastic 50V GO0022uF  210%

173 C306 Electrolytic 50V Ung

143 <307 Electroiytic 30V 220uF

1/3 308 Ceramic 50V 0.1pF

1/3 C309 Plastic 30V 0.0033uF x10%

1/3 C401 Plastic 400V 0.047uF = 10%

13 402 Plastic 400V 0.047uF  £10%

173 403 Electrolytic L83V 2200uF

i3 C404 Plastic 30V Q0iIuF  =H0%

H3 C405 Blastic 50V 0.0033uF  +10%

H3 C406 Electrolytic S0V 10uF

13 €407 Electrolytic S0V 220uk

1/3 C408 Ceramic S0V Dk

RESISTORS

13 RIG1 Wire wound 30 4 5% W

1/3 RIG2 * Wire wound 1300 5% W

113 RIG3 Wire wound 2504} 5% W

113 R1G4 Wire wound 1000 + 3% 10w

13 R105 Metal 8806 1% YW

173 R1i06 Metal 10k§) & % W

13 R107 Metat 10k 1% AW

13 R108 Carbon 13k} 5% T

13 R109 Carbon 2200 x5% AW

173 R110 Carbon 10k} 5% kALY

173 RITY Carbon 33k =5% AW |

113 R112 Carbon 10k} =54 YW

143 R1i3 Carbon 15k + 5% YalW

HE RiH4 Carbon 12k 5% LW

HES R201 Carbon 2.2k8) *+5% AW

13 R202 Wire wound 5043 5% W

i3 R203 ‘Carbon 8200} x5% LW

13 R204 Wire wound 0.18 3% 2W

13 R203 Wire wound 016 5% W

3 R206 Carbon 7.5k0 =5% AW

13 R207 Metal 150k} xih AW

1/3 R208 Metal 008 =% VW




SCH.

Symbol

No. No. Deseription
RESISTORS
13 R20% Carbon TS0 3% YeW
13 R210 Wire wound 0.2500 5% W
113 R211 Carbon 2204} +5% A
113 R212 Metai 390 + 1% LW
1/3 R113 Carbon 3304) £5% VW
13 R214 Carben 180} =5% 1AW
3 R21{5 Metal G 1k} 1% VAW
3 R216 Wire wound .14 5% 2W
113 R3G Carbon 3.6k +3% AW
173 R302 Metal 36052 & 5% W
i3 R303 Carbon 82002 *3% W
113 R304 Carbon 15k(} +5% LW
13 R305 Metal 100k 1% W
13 R306 Metal 5600 1% AW
13 R307 Metal 5.6k 1% AW
/3 R308 Wire wound 0.50} *5% SW
13 R309 Carbon 1506 5% AW
13 R3I1G Maetal 30k2 +1% W
B3 R31 {larbon E5KG 5% A
U3 R3)2 Carbon R E.Y) 5% AW
S 13 R313 - Metal 2.2k} 1% YaW
13 R314 ‘Wire wound 4140 *5% W
13 R401 Carbion 5.6k 25% VAW
13 R402 Carbon 82002 E=53% AW
13 R4G3 Carbon 56082 5% AW
i3 Ra04 Carbon 15k0 +5% VaW
143 R403 Metal 3608} *1% A
173 R4ABG Carbon 1.5k 5% W
1/3 R407 Carbon 8 £25% AW
173 R40K Carbon 1500 *3% W
173 R409 Wire wound 0.50 3% S5W
3 R410G Metal 39k 1% AW
3 R411 Metal 22k 1% W
13 R412 Metal 10k 1% W
13 R413 Metal 22k8) 1% YW
13 R4l4
i3 R415 Wire wound 010 5% W
243 R501 Carbon 3060 5% W
273 R3G2 Carbon 470€) 3% Ya W
243 R303 Metai 12k02 L2 AW
23 R504 Metal 2008 1% YA
273 R505 Metal 2.4k82 1% VAW
23 R506 Carbon 100KEL =5% VAW
243 R507 Carbon S6k$) w5 LW
213 R508 Carbon 68k$Y £5% W
YARIABLE RESISTORS
13 VRN Wire wound 10k £5% L2W
13 S VR202 Wire wound k0B +5% L2W
13 VRN Wire wound 10kOB + 5% 12w
13 VR3I0Z2 Wire wound k0B £ 5% AW
113 VR4D .| Wirewound | KRB %5% 1w
173 VR402 Wire wound T 10kOB *=5% 1LIW
213 VR5GH Meral glaze 22081 VW
2/3 VRIG2 Metal glaze 152 AW |

1

SCH.

Symbol

o No. Bescription
VARIABLERESISTORS
213 VRSO3 Metal glaze ki) AW
3 VRS04 Metal glaze 1% VAW
0y VRS505 Metal plaze Hefd VoW
3 VR506 Metal glaze &0 VAW
213 VR30T Metal glaze 165 AW
TRANSFORMER
113 PTI0Y Power Transformer F-460A
CONNECTORS
113 nos XHConsector  [BZB-XH
XHP-2
13 201 XH Connector B2B-XH
XHP-2
113 J202 XH Connector B3B-XH
XHP-3
13 J301 XH Conmnector B2B-XH
XHP-2
b3 a2 X# Connector B3IB-XH
: XHP-3
13 1401 XH Connector B3B-XH
XHP-3
13 1402 XH Connector BIB-XB
XHP-3
313 3403 XH Connector BYB-XH
XHp-9
173 T5601 XH Connector B2B-XH
' HHP-2
1/3 1502 XH Connector B2B-XH
XHP-2
FUSE & HOLDER
13 P51 90— 132V ST-4  3a
- 180 i 264V ST-4  1.3A
F501 Helder FH-032
METERS
273 M301 H-1682
23 MS02 H-1691
SWITCHES
143 5401 Slide 588022 1.9
13 850 Power SDGSP-E
273 $302 Pusi: S$-3-14
TERMINALS
173 101 Metal Terminal  D-1376A
173 201 Leader Terminal.  Gray -
13 202 Leader Terminal ~ Giray -
113 301 Leader Terminal  Gray
1/3 302 Leader Terminal  Gray
1/3 401 Leader Terminal  Giray
FRINTED CIR CUIT BOARDS
173 T-2672B . Power Supply
23

T-2665A | Mewr




9. BLOCK DIAGRAM, P.C. BOARDS, AND SCHEMATICS

RECTIFIER CIRCUIT

ACINPUT ? i

Crrmr——t POWER CIRCUHT
POWER _ REFERENCE ACTWATING AND

TRANSFORMER POWER CIRCIUHT BREAKING THE

Oo— CONTROLCIRCUIT
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VOLTAGE
REGULATION
CIRCUIT

| e ~0
Gto +6V OUTPUT
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"CURRENT
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Figure 9-1. Block Diagram-
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METER: 2403

Figure 9-4. LPS-151/152 Power Supply Board, T2672A
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