Westinghouse |.L. 41-830.11

TYPE ALS AND DLS POWER SUPPLIES

CAUTION

Before puftting carrier equipment into service, it
is recommended that the user of this equipment
become acquainted with the information in these
instructions. This supply module should not be
removed or inserted while the cabinet is energized
with dc quantities. Failure to observe this precau-

tion can resuli in undesired operation or compo-

nent damage.

Some components used on this module are sensi-
tive to and can be damaged by the discharge of
static electricity. Electro-static discharge precau-
tions should be observed when handling modules
or individual components.

APPLICATION

The ALS and DLS power supply modules iso-

late the relay system logic and sensing circuits
from the station battery. The ALS module pro-
vides a source of plus and minus 15 Vdc needed
by the operational amplifier and digital logic cit-
cuits, while the DLS module provides the addi-
tional +15 Vdc capacity for driving large amounts
of digital logic circuits and for extra trip outputs.

CONSTRUCTION

The ALS and DLS modules are self-contained
power supplies with isolated outputs. The sup-
plies consists of an inverter, rectifier assembly or
assemblies, and feed-back regulator that is sam-

pled on the main +15V supply for both the ALS
and DLS modules. The =15V supply on the ALS
is a shunt regulated supply.

All the circuitry for both supplies are housed
in modules approximately 4.875” x 10" x 2" and
have 2" panels on which are mounted power ON-
OFF switches, fuses, LED indicators, test jacks,
and output adjusters. Except for the connectors,
the modules are completely enclosed in aluminum
cases which serve both as heat sinks and RFI
noise shields. Each supply requires 2 module
spaces in the standard 3 rack unit chassis and is
designed to fit in any position in the chassis.

RATINGS
DC Input
Nominal
48V........ 38to 66 volts d.c. @ 2.6 Amps
125V........ 80 to 145 volts d.c. @ 1.4 Amps
250V..... ... 170 to 290 volts d.c. @ 0.6 Amps
DC Output
ALS Supply......... +15 volts @ 3 Amps Max.
' ~15 volts @ 1 Amp Max.
DLS Supply......... +15 volts @ 4 Amps Max,

Regulation on the +15 volt supplies is £ 150
mV. Regulation on the -15 volt supplies is £ 450
mV.

NOTE: All ratings are at rated loads,

All possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. If further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

NEW INFORMATION

EFFECTIVE AUGUST 1986
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OPERATION

Referring to the Block Diagram Figure 1, the
secondary side is to the right while the primary
side is to the lefi. Rated DC input voltages are
applied to terminals 33 for battery positive and
35 for battery negative which goes through the
switch and fuses. During operation, any noise
generated by the power supply or noise on the
battery supply lines is attenuvated by the common
and differential mode noise rejection circuits.
An energy storage capacitor is used to limit the
effect of tramsitory input voltage fluctuations.
The input voltage is also sensed for protection
against overvoltage. The DC input light emitting
diode is illuminated to indicate presence of the
input voltage. '

The switching signal from the control logic is
applied to the pulse width modulator driver
which in turn switches the primary of the irans-
former. The resulting secondary waveform is
rectified and filtered at a sufficient voltage level
that will sustain secondary circuit operation, The
voltage level detection circuit disables the start up
oscillator through an optical isolator and also
enables the pulse width modulator circuit to
produce a 27.5 kilohertz switching signal. This
signal from the pulse width modulator is coupled
by a second optical isolator to the primary con-
trol logic which is then applied to the pulse width
modulator driver and the transformer primary is
switched.

The switching frequency is always 27.5 kilo-
hertz. However the “ON” time of the primary,
which is the width of the pulse, is a function of
the output voltage under load conditions. Power
fold back protection operates whenever the out-
put load demand is greater than the power supply
rating. The overload condition is constantly
sensed by the power fold back memory and al-
lows normal operation once the overload condi-

" tion is removed. The pulse width applied to the
driver through the control logic during overload
conditions is less than the pulse width under nor-
mal loads, which insures the safe operation of
switching components.

DESCRIPTION

Referring to schematic drawing Figure 2A
(ALS supply), the balun transformer T1 acts to

suppress any noise that is of the same phase on
both leads from the battery, or from the switch-
ing supply back through the leads. D1 protects
against accidental battery polarity reversal or
transient battery reversal while C7, L1, and C2
suppress differential mode noise. Resistor Rl
limits the inrush current to the supply and Cl
stores energy to allow uninterrupted operation
even when the dc input voltage experiences tran-
sients.

Z1, R9, R10, C9 and Q5 form an overvoltage
shutdown circuit to limit the stress on compo-
nents when subjected to prolonged overvoltage.
Whenever the input voltage is too great, Z1 con-
ducts turning on Q5, which blocks the signal at
the gate of Q4 (the main switching device)
through IC1, Q2, and Q3.

When the input DC volitage is applied, light
emitting diode D2 is turned on. Z1, Q1, and asso-
ciated circuitry will keep the startup oscillator
disabled until a positive 15 volts is obtained at
test point one. Once the 15 volts is there, the
startup oscillator is enabled and a 25 kilohertz
switching signal is applied to the control circuit
IC1 pin 2. This signal is applied by IC1 to tran-
sistors Q2 and Q3, providing a low impedance
source and sink to drive the gate of the mosfet
Q4. Components C6, R6, and D3 form a circuit
to allow core recovery of the T2 transformer.
Zener diodes Z3 and Z7 prevent excessive voltage
from appearing at the drain of the mosfet Q4
while R8 and C8 suppress transient ringing.
Resistor R7 functions as a current sensor. When
an overcurrent condition occurs at a level which
is determined by the adjustment of Pl, Q6 is
biased on, SETTING flip flop IC2. This causes
the mosfet to turn off immediately. The flip flop
will remain in this state until the arrival of the
next switching pulse from the pulse width modu-
lator IC5. The arrival of this switching pulse will
reset the flip flop and allowing the mosfet to con-
duct. If the overcurrent condition still exists the
flip flop will be set again. As a result the mosfet
will be switched on and off until the overcurrent
condition is removed.

The conduction time of the mosfet is inversely
proportional to the overcurrent magnitude. That
is, the more severe the overcurrent the shorter
the mosfet conduction time. This characterizes
a unique feature known as power fold back in the
power supply design.
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Components D6, R22, C13, R23 and D7 along
with a transformer winding form a circuit which

. provides auxiliary power to the primary side cir-

cuitry after startup. The secondary voltage is

rectified by the fast recovery diodes - D9 and D10-

for the negative supply and D11 and D12 for the
positive supply. Filter circuits L2, C16, and L3,
C19 produce the final supply voltages. During
initial power up, the voltage rises on.the second-
ary and charges capacitors C21 and C22 through
D13. When this voltage rises above 10 volts,
zener diode Z8 conducts turning on transistors
Q7 and Q8. Q7 turns on optical isolator IC4,
which disables the startup oscillator and at the
same time enables the pulse width modulator
ICS to produce a switching signal at test point 9.
This signal is adjusted to 27.5 kilohertz by po-
tentiometer P2.

The positive output voltage level, which is also

controlled by ICS, is adjusted to 15 volts by po-
tentiometer P3, referred to as “OUTPUT AD-
JUST” on the front panel of the module. The
negative 15 volts tracks the positive voltage by
comparing both voltage levels in one section of
operational amplifier IC6, which biases shunt
regulator Q11 in order to regulate the negative
15 volt output.

The switching signal at TP9, is coupled to the
primary through optical isolator IC3. The out-
put of the optical isolator is applied to the con-
trol circuit and then to the gate drive of the

mosfet.

The output voltage of the power supply is
monitored for over and undervoltage. The under
and overvoltage is sensed by two sections of inte-
grated OP-AMP circuit IC6. When an unfavorable
voltage level exists, pins 1 or 7 of IC6 will go low

removing the base drive from Q10 thereby caus-.

ing output LED D21 to turn off and alarm relay
RRI1 to drop out. In addition, bias is applied to
transistor Q9 to drop the normal 10 volt PSME
signal to a low of less than 4 volts. The PSME sig-
nal is used to control logic circuits elsewhere in
the relay system.

The DLS power supply provides additional
isolated +15 volt capacity for powering large
numbers of digital logic circuits and for extra
trip outputs. The internal schematic for the DLS
is shown in Figure 2B. It does not include circuits

for the generation of -15 volts. Otherwise, the
construction and circuitry is identical to that for
the ALS power supply. Deleted are the shunt
regulator Q11 and the tracking voltage com-
parator IC6, In addition, the two secondary wind-
ings of T2 are paralleled to achieve the 60 watt
power capability for the +15 volt output.

ACCEPTANCE CHECK
Equipment Required:
(a) Digital Voltmeter (DVM)
(b) 5 ohm and 15 ohm loads for ALS supply and

3.75 ohm load for DLS supply. All loads
should be rated 100 watts.

1. Input Voltage Range Check
Apply rated voltage to terminals of supply.

Turn on the power supply switch.

The DC INPUT light should come on.

D ow »

Raise the input voltage to the voltage value
from the table below and the DC OUTPUT
light should go out:

(Caution should be observed to apply the ex-
cess voltage for less than 1 sécond to prevent
undue stress on components.)

1349D85A01, A04, AQ7 85V
1349D85A02, AO5, A0S 200V
1349D85A03, A06, A0S 350V

-E. Lower the input voltage to the vaiue from

the table below and the DC OUTPUT light
should remain on.

1349D85A01, AO4, AQ7 38V

1349D85A02, A0S, AO8 80V
1349D85A03, A06, AO9 170V

2. Output Voltage Checks

A. Apply rated nominal voltage to the input
terminals of the supply.

B. Turn on the power supply switch.
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C. Measure the open circuit voltage at terminals 1.

21 () and 31 (com) with a digital voltmeter.
The voltage should be +15 VDC. “OUTPUT
ADJUST” potentiometer (P3) can be used to
adjust the output to +15 VDC. The ~15 VDC
output on the ALS supply should track the
+15 volt output within £ .10 volts.

D. Next load the outputs of the supplies per the
following table.

ALS Supplies

+15 volt cutput — 5 ohms, 100 watts —
3 Amps 3
-15 volt output — 15 ohms, 100 watts —
1 Amp

DLS Supplies

+15 volt output — 3.75 ohms, 100 watts —
4 Amps

The output voltages should not change from
their adjusted open circuit values by more than

output LED should remain lit as the load is
changed from full to no load.

REPAIR CALIBRATION

NOTE: If the power supply is determined to be
misoperating, it is recommended that the supply
be sent back to the factory for repair. However,
if repairs must be made in the field, the following
test and calibration procedure should be used.

(a) Oscillator (Dual trace).
(b) Frequency Counter.

(c) Digital voltmeter.

VDC power supplies.

(e) 0-350 VDC power supply.

This portion should be done on a test bench
and should be done only if it is suspected
that the supply is misoperating.

Remove the cover and open at least two leads
to the MOSFET Q4 (the left hand transistor
when the case is open and the connector is
to the right). Refer to internal schematics
Figs. 2A and 2B.

Connect the DVM between TP1 and common.
Apply rated nominal input voltage to terms.
33 and 35. The DVM should measure +15
volts at TP1.

. The waveform at TP3, monitored on an

oscilloscope, should be a square wave pulse
train with an approximately 40% duty cycle
on the positive portion at a frequency of
25000 to 26000 Hz (Fig. A). The waveform
at TP2 is the inverse of that at TP3.

L 60% KN

— ] 40% fe— 'lfV

0.150 volts. No alarms should occur and the DC 4.

Fig. A

Next, monitor TP3 with an oscilloscope.
Jumper TP4 o TP3 and the waveform at
TP3 will change to a positive duty cycle of
less than 10% (Fig. B). Remove jumper and
the waveform will return to the normal 40%
duty cycle.

Equipment Required: 5.

(d) Separately adjustable +15 VDC and -15 6.

(f) Loads specified for the Acceptance Check. 7.

15V

10%+“<—90%——>'| X
¥

Fig. B

Raise the input voltage to the value from the
table below and the waveforms at TP2 and
TP3 should disappear. '

1584C88A01, A04, AO7 — 85V
1584C88A02, A0S, AO8 — 200V
1584C88A03, A06, AO9 — 350V

Next, lower the input DC voltage till 9 VDC
is measured at TP1 with a digital voltmeter.
The startup oscillator is disabled and the
waveform at TP2 will disappear.

Turn off the input power supply.
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(a)

(b)

()

(d)

10.

. For ALS (x 15 VDC) Power Supplies

With external adjustable +15 VDC and -15
VDC power supplies, apply + and - 14.5
VDC to the output terminals of the ALS
supply. Use a DVM for measurement. The
LED (D21) will be turned on.

Monitor TP9 with a frequency counter and
adjust the frequency with potentiometer
(P2) to 27.5 KHz + .01 KHz. Lower the posi-
tive voltage from +14.5 VDC to +7 VDC and
the waveform at TP9 will be disabled. Bring
the voltage back to +14.5 VDC.

Monitor output terminal 11 to common with
a DVM. The voltage should be 13.8 VDC
(=1VDQ.

Monitor output terminal 13 to common. The
voltage should be 9@ VDC or greater. Increase
the +14.5 VDC to +16.4 VDC. The voltage at
terminal 13 will drop to 1 VDC or less and
LED (D21) will turn off. Lower the +14.5
VDC to 13.4 VDC and terminal 13 will drop
to 1 VDC or less and LED (D21) will turn
off. Return the positive voltage to +14.5
VDC and follow the same procedure for the
-14.5 VDC.

For DLS (+15 VDC) Power Supplies

Follow the same procedure as that in 8 (a),
(b), (c), and (d) except references to -15
VDC do not apply.

Apply rated voltage to the input terminals
while maintaining the *14.5 VDC for ALS

11.

12.

13.

supplies and +14.5 VDC for DLS supplies at
the output terminals. With an oscilloscope
monitor TP11. The signal at TP11 (Fig. C)
will be 27.5 KHz waveform generated by IC5
and isolated from the secondary by IC3. IC4
will shut down the startup oscillator creating

a+15 VDC level at TP2.
Monitor TP3 for the 27.5 KHz waveform

Fig. C
(Fig. D).

Fig. D

Remove all external voltage supplies and re-
connect the proper leads to Q4.

Replace cover and then perform the Accep-
tance Check.

RENEWAL PARTS

Repair work can be done most satisfactorily at

the factory. However, interchangeable parts can
be furnished to the customers who are equipped
for doing repair work. When ordering parts, al-
ways give the complete nameplate data and ap-
propriate Westinghouse Style Number.
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ALS POWER

STYLE NO.
STYLE NO.
STYLE NO.

COMPONENT

AQL

€001
€002
c003
€004
€005
€006
Co007
coo8
€009
co10

€011
co12
€013
col4
Ccol5
cQle
€017
coig
cole

ca20
€021
co22
co23
co24
Co025
c026
€027
co28
co29
c030
C031
ca3z
€033
€034
€035
€036

Dbool
D002
D003
DOOS
D006
D007
D009
polo
D011
DO12
Do13
D015
DO16
D017
Dol8
D019
D020
DO21

A02

€001

€002
€003
€004
€005
€006
€007
coos
€009

colo0
coll
col2
col3
co14
Co15
€016
co17
co18
co19
€020

co21
co22
co23
c024
c025
c026
co27
co28
co28
c0o30
€031
co32
€033
C034
€035
€036

Dool

D002
D003

SUPPLY
1349D85A01 (48 VDC) 1349DB5A07*
134908502 (125 VDC) 1349D85A08*
1349D85A03 (250 vDC) 1349DB5A09%
STYLE NO. PART NAME DESCRIPTION
A03
3529A07HOL CAPACITOR 210 MFD OR 220 MFD 250V 2~5/8
€001 3529A07HO6 CAPACITOR 95 MFD 400V 20%
3529A07H02 CAPACITOR 980 MFD 100V 20%
€002 184A663H14 CAPACITOR .1 MFD +/-5% 500V
€003 184A663HO1 CAPACITOR .01 MFD 100V +20% CER
€004 186A341HO7 CAPACITOR 5 MFD +75 -10% 25V
€005 762A680H1A CAPACITOR .1 MFD 100V +/~20% CER
€006 876A09HLY CAPACITOR .47 MFD +/~5% 200V MYLAR
€007 184A663H14 CAPACITOR .1 MFD +/-5% 500V
€008 762A680H02 CAPACITOR 1000 PF 1KV +/- CER
€009 879A911HILO CAPACITOR 470 PF 1KV +/-10% CER
762A680H05 CAPACITOR 1500PF +/~10% 1KV CER
€010 879A911H10 CAPACITOR 470PF 1KV CER +/-10%
€011 762A757HI2 CAPACITOR 270 PF 500V +/-2% MICA
€012 763A209H25 CAPACITOR 5 PF 500V +/-10% MICA
€013 3535A92HO1 CAPACITOR 100 MFD +100 -10% 50V EL
€014 762A680HO2 CAPACITOR 1000 PF 1KV +/-10% CER
€015 762A680HOS CAPACITOR 1500 PF 1KV +/-10% CER
C016 3525A32H01  CAPACITOR $90 MFD 25V EL
€017 762A680H02 CAPACITOR 1000 PF 1KV +/-10% CER
€018 762A680HOS CAPACITOR 1500 PF 1KV +/-~10% CER
€019 3529A32H01 CAPACITOR 590 MFD 25V EL
€020 184A663H02 CAPACITOR .Q5UF +/-20% 100V
3512A08H02 CAPACITOR .22 MFD 100V
€021 '880A363H12 CAPACITOR 150 MFD 5% 35V
€022 762A680H14 CAPACITOR .1 MFD 100V +/-20% CER
C023 184A663H0L  CAPACITOR .01 MFD 100V +20% CER
€024 762A680H02 CAPACITOR 1000 PF 1KV +/=- 10% CER
€025 762A680H02 CAPACITOR 1000 PF 1KV +/- 10% CER
€026 18BA669H14 CAPACITOR .027 MFD +/-10%
€027 13534A68H03 - CAPACITOR, .01 MFD 200V +/-5% MET-POL
€028 1B4A663101 CAPACITOR .01 MFD 100V +20% CER
€029 762A680HI2 CAPACITOR 1000 PF 1KV +/- 10% CER
C030 762A680H14 CAPACITOR .1 MFD 100V +/-20% CER
C031 3536A32H01  CAPACITOR .001MF 20% 3000V CERAMIC
€032 3536A32H01 CAPACITOR .001 MFD 3000V 20%
€033 3536A32HO01 CAPACITOR .001 MFD 3000V 20%
€034 762A757H12 CAPACITOR 270 PF 500V +/-2% MICA
€035 763A209H07 CAPACITOR 20 PF 500V 5%
€036 3509A34H02 CAPACITOR .01 MFD 50V 20%
D001 188BA342H21 DIODE 1IN5406 600 PIV 3A
3529A30H01  RECTIFIER 150V PIV 6A FAST RECOVERY
D002 3508A22H0)  DIODE-LED RED LED (EDGE MOUNT)
D003 3535A28HOL DIODE 600V PIV 3A EPOXY MR85
D005 836A928HO6 DIODE 1N4148 100V
D006 837A692HO3 DIODE IN645SA 225V .2 AMP
D007 837A692H03 DIODE 1N645A 225V .2 AMP
D009 3535A29H02 DIODE 1N3881
D010 3535A29H02 DIODE 1N3881
D011 3535A29H02 DIODE 1N3881
D012 3535A29H02 DIODE 1N3881
D013 837A692HO3 DIODE 1N645A 225V .2 AMP
D015 837A692H03 DIODE 1N645A 225V .2 AMP
D016 837A692H03 DIODE IN645A 225V .2 AMP
D017 837A692HO3 DIODE IN645A 225V .2 AMP
D018 837A692H03 DIODE 1N645A 225V .2 AMP
D019 837A692HO3 DIODE IN645SA 225V .2 AMP
D020 837A692HO3 DIODE 1N645SA 225V .2 AMP
D021 3508A22H02 DIODE-LED YELLOW LED (EDGE MOUNT)

Ico0l
Ico02
1C003
ICo04
Icoos
Icoos

Lool
Loo2

Lo03

POOL
P002
PoO03

Qo011
Q002
Q003

Q004

Q005
Q006
Q007
Qoos
Q009
Q010
Q011

RO02
R0OO3
RO04
ROO5
R0OO6

ROO7

Ro08
R0O09
RO10
ROL1
RO12
RO13
RO14
RO15
RO16
RO17
R0O18
RO19
R0O20
RO21
RO22
RO23
RO24
RO25
R0O26
RO27

RO28
RO29
RO30

RO32
RO33
R034
RO35

IC001
Icoo2
IC003
IC004
1coos
IC006

Lool
Loo2
Loo3

POOL
P0O2
POO3

Qoo
Qo002
Q003

Qo04
Qoo5
Q006
Q007
Qoo8
Qo009
Q010
Q011

ROO1
R0O02

RO03
RO04
RO0S
ROO6

ROO7
RoOO8
RO0S
RO10
RO11
RO12
RO13
RO14
RO15
RO16

Icool
Ico02
Ic003
1Ico04
Ico05
IC006

Lo0o1
Lo02
Lo03

POO1
P00O2
P003

Q001
Qo002
Qoo3
Q004

Qoas
Q006
Q007
Qoo8
Qo09
Qo10
Qo011

ROO1
R002

ROO3
RO04
ROO5
RO0&
R0O07

ROO08
RO09
RO10
RO11
RO12
RO13

3527A09H02
3527A09H02
3534A93H01
3534A93H01
3534A92H01
3510A61H01

3516A94HOL
3535A63G01
3535A63G02

3523A42H03
3502A17HO7
3528A31HOL

762A672H15 '

7622672H15
762A672H17
3529A20H02
3529H20H01
3529A19H0L
7622672H15
762A672H15
762A672H15
762A672H15
762A672H17
762A672H15
3529A21H01

182A879H02
187A642H63

187A642H55 '

3529A27H01
629A531H80
629A531H56
862A374H47
3529A22H02

3529A29H03

3529A29H01

3529A29H02

3529A28H01
629A531H39
863A175H01
863A174H30
863A174H01
863A175H01
863A174H18
863A175H97
863A175H30
863A175H30
863A175H69
863A175H47
836A175H30
863A174H01
629A531HI6
862A374H01
863A175H01
848A822H27
848A822H27
848AB19H48

863A173H18

863A174H30
629A531H27
863A174H01
863A173H8S
863A175H30
863A174H30
848A818HS)

848A818H51

INT CKT
INT CKT
INT CKT
INT CKT
JINT CKT
INT CKT
i

CHOKE
CHOKE
CHOKE

| POTENTM'TR
i POTENTM'TR
‘POTENTM'TR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

< TRANSISTOR.--

TRANSISTOR

‘'HERMISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

"RESISTOR
RESTSTOR

| RESISTOR

. RESISTOR

' RESISTOR

| RESISTOR

. RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

+ RESISTOR

RESISTOR
RESISTOR

MC14011BAL QUAD~2 INPUT NAND
MC14011BAL QUAD-2 INPUT NAND
6N136 OPTP~COUPLER

6N136 OPTP~COUPLER

SG 1524 PULSE WIDTH MODULE
IM 224 QUAD COMPARATOR

68 UH 5A
1.28 MH
1.28 MH

VAR, 1K OHM 10T (TOP ADJ.)
2 K 25T POT (TOP ADJUST)
500 OHM 1T POT (SIDE ADJ.)

ZN2222A, NPN
2N2222A, NEN
2N2907A, PNP
MTM3N60
IRF242
IRF342
2N2222a, NPN
2N2222A, NPN
2N2222A, NPN
2N2222A, NPN
2N2907X&, PNP
-2N2222A, NPN .
PMD13K80

10 OHM 43

33K 5% 2W

15K 5% 2W C.C.

2 K 5% 2W MIN. WIRE WOUND
100K 2% 1/2W M.G.
10K 2% .50W M.G.
30.1 OHM 1% 1W

500 OHM 1% 10W

.4 OHM 5W

.1 OHM 5W

.2 OHM 5W

250 OHM 1% 5W MIN, WIRE WOUND
2 K 2% .50W M.G.
10K 1% .25W

2 K 1% .25W

1 K 1% .25W

10K 1% .25W

1.5K 1% .25W

100 K 1% .25W

20K 1% .252W

20K 1% .252W

51.1K 1% .25W

30.1X 1% .25W

20K 1% .25W

1 K 1% .25W

1.5K 2% .50W M.G.

10 OHM 1% 1W

10K 1% .25W

750K 1% .25W M.F.
750K 1% .25W M.F.

1 K 1% .50W M.F.

150 OHM 1% .25W

2 K 1% .25W

€20 OHM 2% .50W M.F.
1 K 1% .25W

750 OHM 1% .25W

20K 1% .252W

2 XK 1% .25W

100 OHM 1% .25W M.F.
100 OHM 1% .25W M.F.

RO36
R037
RO38
R039
R040
RO41
RO42
RO43
RO44
RO45
RO46
RO47
R048
RO49
RO50
ROS51
RO52
RO53
RO54
RO55
RO56
RO57
ROS8
RO59
RO60
RO61
RO62
RO63
RO65
RO66
RO67
RO68
R0Z2

T001
T002

2003
zoo2

2003
2004
2005
2006

zZ008
2009
2010
Z011

RO36
RO37
RO38
RO39
RO40
RO41
RO42
RO43
RO44
RO45
RO46
R047
RO48
RO49
ROS0
RO51
RO52
RO53
ROS54
ROS5
RO56
RO57
ROS58
RO59
ROE0
RO61
RO&2
RO63
RO65
RO66
RO67
RO68
ROZ2

RO36
RO37
RO38
RO39
RO40
RO41
RO42
RO43
R0O44
RO45
RO46
RO47
RO48
RO49
RO50
RO51
ROS2
RO53
ROS4
RO55
RO56
RO57
ROS58
RO59
RO60
RO&1
RO62
RO63
RO65
RO66
RO67
RO6E8
ROZ2

T001

T002

Z001

2002
2003

2004
2005
2006
2007
2008
2009
Z010
2011

863A174HO1
848A819H19
863A173H81
836A909H40
863A174H4A3
863A175H62
763A126H55
863A175H30
763A126HS5
863A1L75HS8
863A175H34
836A909H40
863A174HOL
863A175H01
3529A22HO0L
863A173H85
3534A73H03
863A174H30
3534A73H02
3534A73H03
3534A73H02
863A175H18
863A175H50
863A174H01
863A174H69
863A174H69
863A174H43

* 863A174H01

863A174H01
863A175H01
3529A29H02
3535A39H69
863A175H01

3529A08HO1

3535A73H01
1586C64G04
1586C64G06
1586C64G05

187A936H17
837A693H18
849A487HO5
186A797H10

. 878A619H01

878A619KH01
187A936H13
836A288H0S
837A398H12
837A398H12
837A693H17
837A398H12
862A288H04
862A288H11
862A288H11

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

REED RELAY

TRANSFORMER

TRANSF. COIL
TRANSF. COIL
TRANSF. COIL

ZENER DIODE
ZENER DIODE
ZENER DIODE
ZENER DIODE
ZENER DIODE
ZENER DIODE
ZENER DIODE
ZENER DIODE
ZENER DIODE
DIODE

ZENER DIODE
2ENER DIODE
ZENER DIODE

* ZENER DIODE

ZENER DIODE

* SAME AS A01, A02, A03 EXCEPT R67 IS

0.502 OHMS,

3W, RESISTOR

1K 1% .25W

499.0 1% .25W

681 OHM 1% .25W
1.5M 5% .25W C.C.
2.74K 1% .25W
43.2K 1% .25W

470 OHM 1% 3W W.W.
20K 1% .252W

470 OHM 1% 3W W.W.
39.2K 1% .25W
22.1K 1% .25W
1.5M 5% .25W C.C.
1K 1% .25W

10K 1% .25W

25 OHM 1% 10W

750 OHM 1% .25W
20K 1% .25W M.F.

2 K 1% .25W

10K OHM 1% .25W M.F.
20K 1% .25W M.F.
10K OHM 1% .25W M.F.
15K 1% .25W

32.4K 1% .25W

1K 1% .25W

5.11K 1% .25W
5.11K 1% .25W
2.74K 1% .25W

1K 1% .25W

1K 1% .25W

10K 1% .25W

.2 OHM 5W

5il OHM ,25W 1%
10K 1% .25W

RENCO 1361-2-270

1N3050B 180V 1W
UZ5234 340V 10%
IN4761A 75V 1W
1N960B (9.1V)

UZ 1N5388A 200V 10%
UZ5234 340V 10%
IN3049B 160V 1W
1N966B 16V .50W
1N959B (8.2V) .5W
IN959B ZENER 8.2V .50W
UZ5240 400V 10%
1N959B (8.2V) .5W
IN5352B 15V SW
1N5354B 17V SW
1IN5354B 17V SW

Fig. 2B.  ALS Power Supply Parts List
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LL. 41-830.11

DLS POWER SUPPLY

STYLE NO. 1349D85A04 (48 vDC)
STYLE NO. 1349D85A05 (125 VDC)
STYLE NO. 1349D85A06 (250 VDC)

COMPONENT STYLE NO. FPART NAME % DESCRIPTION
AD4 A0S  AO6 IC001 ICO01 ICO01 3527A09H02  INT CKT MC14011BAL QUAD~2 INPUT NAND R028 RO028 863A173H18 RESISTOR 150 OHM 1% .25W
1C002 ICO02 ICO02 3527A09H02  INT CKT MC14011BAL QUAD~2 INPUT NAND R028 863A174H30  RESISTOR 2 K 1% .25W
€001 3529A07H0L  CAPACITOR 210 MFD OR 220 MFD 250V 2-5/8 IC003 IC003 IC003 3534A93H0L  INT CKT 6N136 OPTP-COUPLER R029 R029 R029 629A531H27  RESISTOR 620 OHM 2% .50W M.F.
C001 3529A07HO6  CAPACITOR 95 MFD 400V 20% IC004 ICO04 ICO04 3534A93H01L  INT CKT 6N136 OPTP-COUPLER RO30 RO30 RO030 863A174H01  RESISTOR 1K 1% .25W
co03. 3529A07H02  CAPACITOR 980 MFD 100V 20% IC005 IC005 IC005 3534A92H01  INT CKT $G 1524 PULSE WIDTH MODULE R031 RO031 RO31 863A173H85  RESISTOR 750 OHM 1% .25W
€002 €002 €002 184A663H14  CAPACITOR .1 MFD +/-5% 500V IC006 IC006 ICO06 3510A61H0L  INT CKT IM 224 QUAD COMPARATOR R032 RO032 RO032 863A175H30  RESISTOR 20K 1% .252W
C003 €003 €003 184A663H0L  CAPACITOR .01 MFD 100V +20% CER RO33 R033 RO033 863A174H30  RESISTOR 2 K 1% .25W
€004 CO004 CO04 186A341HO7  CAPACITOR 5 MFD +75 -10% 25V L001 L0O1L 1LOO1 3516A94H01  CHOKE 68 UH 5A RO34 RO034 R034 848A818H51  RESISTOR 100 OHM 1% .25W M.F.
C005 €005 CO005 762A680H14  CAPACITOR .1 MFD 100V +/-20% CER 1003 L003 1L003 3535363G02  CHOKE 1.28 MH RO36 RO36 RO36 863A174HO1  RESISTOR 1 K 1% .25W
C006 C006 CO006 876A09HL7 CAPACITOR .47 MFD +/-5% 200V MYLAR R037 RO37 RO037 848A819H19  RESISTOR 499.0 1% .25W
C007 €007 C007 184A663H14  CAPACITOR .1 MFD +/-5% 500V P00L POOL POOL 3523A42H03 POTENTM'TR  VAR. 1K OHM 10T (TOP ADJ.) RO38 RO38 RO038 863A173H81  RESISTOR 681 OHM 1% .25W
C008 (€008 C008 762A6B0H02  CAPACITOR 1000 PF 1KV +/- CER P002 P002 POG2 3502A17H07 POTENTM'TR 2 K 25T POT (TOP ADJUST) R039 RO39 RO39 836A909H40  RESISTOR 1.5M 5% .25W C.C.
C009 €009 €009 879A911H10  CAPACITOR 470 PF 1KV +/-10% CER P003 P003 POG3 3529A31H01  POTENTM'TR 500 OHM 1T POT (SIDE ADJ.) R040 RO40 RO40 863A174H43  RESISTOR 2.74K 1% .25W
€010 762A680H05  CAPACITOR 1500PF +/-10% 1KV CER ! R041 RO41 RO41 863A175H62 RESISTOR 43.2K 1% .25W
€010 €010 879A911H10 CAPACITOR.  470PF 1KV CER +/-10% Q001 Q001 Q001 762A672H15  TRANSISTOR  2N2222A, NEN R042 RO042 RO042 763A126H55 RESISTOR 470 OHM 1% 3W W.W.
€011 €011 CO0l1 762A757H12  CAPACITOR 270 PF 500V +/-2% MICA Q002 Q002 Q002 762A672H)5  TRANSISTOR  2N2222A, NFN R043 RO043 RO043 863A175H30  RESISTOR 20K 1% .252W
€012 €012 CO012 763A209H25  CAPACITOR 5 PF 500V +/~10% MICA Q003 Q003 Q003 762A672H17  TRANSISTOR  2N29072, PNP R045 RO045 RO45 863A175H58  RESISTOR 39.2K 1% .25W
C013 (€013 €013 3535A92H01  CAPACITOR 100 MFD +100 ~10% 50V EL Q004 3529A20H02  TRANSISTOR  MTM3N60 RO46 RO46 RO46 863A175H34  RESISTOR 22.1K 1% .25W
C017 COl7 CO017 762A680H02  CAPACITOR 1000 PF 1KV +/-10% CER Q004 3529H20H0L  TRANSISTOR  IRF242 R047 RO047 RO047 836AS09H40  RESISTOR 1.5M 5% .25W C.cC.
©018 C018 CO018 762A680H05  CAPACITOR 1500 PF 1KV +/-10% CER Q004 3529A19H01  TRANSISTOR  IRF342 R048 R048 R048 863A1l74HOL  RESISTOR 1K 1% .25W
COl8 €015 CO019 3529A32H01  CAPACITOR 590 MFD 25V EL Q005 Q005 Q005 762A672H15  TRANSISTOR  2N2222A, NPN RO49 R049 RO049 863AL75HO1  RESISTOR 10K 1% .25W
€020 184A663H02  CAPACITOR +05UF +/-20% 100V Q006 Q006 Q006 762A672H15 TRANSISTOR  2N2222A, NPN RO57 RO57 RO57 863A175H18  RESISTOR 15K 1% .25W
€020 €020 3512A08H02  CAPACITOR .22 MFD 100V Q007 Q007 Q007 762A672H15  TRANSISTOR  2N2222A, NPN RO58 RO58 ROS58 863A175H50  RESISTOR 32.4K 1% .25W
€021 €021 C021 880A363H12  CAPACITOR 150 MFD 5% 35V Q008 Q008 Q008 762A672H1S TRANSISTOR  2N2222A, NFN " RO59 RO59 RO59 863A174H01  RESISTOR 1 K 1% .25W
C022 €022 CO022 762A680H14  CAPACITOR .1 MFD 100V +/-20% CER Q009 Q009 Q009 762R672H17  TRANSISTOR  2N2907A, PNP RO60 RO60 RO60 863A174H6S  RESISTOR 5.11K 1% .25W
€023 (€023 C023. .184A663H01L  CAPACITOR .01 MFD 100V +20% CER Q010 0010 Q010 762A672H15  TRANSISTOR = 2N2222A, NPN RO61 RO61 RO61 B863A1L74H69  RESISTOR 5.11K 1% .25W
€026 CO026 CO026 188A669H14  CAPACITOR .027 MFD +/-10% . } o ' ’ RO62 RO62 RO62 863A174H43  RESISTOR 2.74K 1% .25W
€027 €027 €027 3534A68H03  CAPACITOR .01 MFD 200V +/-5% MET-POL ROO1 ROO1 182A879H02 THERMISTOR 10 OHM 4A R063 RO63 RO63 863A174HO1  RESISTOR 1 K 1% .25W
C028 €028 C028 1B4A663H01  CAPACITOR .01 MFD 100V +20% CER ROO2 187A642H63  RESISTOR 33K 5% 2W RO66 RO066 RO066 863A175H0L  RESISTOR 10K 1% .25W
C029 €029 €029 762A680H02  CAPACITOR 1000 PF 1KV +/- 10% CER RO02 187A642HE5  RESISTOR 15K 5% 2W C.C. RO68 RO68 R068 3535A39H69  RESISTOR 511 OHM .25W 1%
C030 €030 C030 762A680H14  CAPACITOR .1 MFD 100V +/-20% CER ROO2 3529A27H0L  RESISTOR 2 K 5% 2W MIN. WIRE WOUND . R0Z2 ROZ2 RO0Z2 863A175H01 RESISTOR 10K 1% .25W
€031 €031 CO031 3536A32H01  CAPACITOR .001MF 20% 3000V CERAMIC ROO3 RO03 RO03 629A531HE0  RESISTOR 100K 2% 1/2W M.G.
€032 €032 €032 3536A32H0L CAPACITOR ~ .001 MFD 3000V 20% R004 RO04 RO04 629A531H56  RESISTOR 10K 2% .50W M.G. RR1 RR1 RR1 3529A08H01  REED RELAY
Cc033 €033 CO033 3536A32H01  CAPACITOR .001 MFD 3000V 20% ROO5 RO05 R005 862A374H47  RESISTOR 30.1 OHM 1% 1W
C034 €034 €034 762A757H12  CAPACITOR 270 PF 500V +/-2% MICA RO0O6 RO06 RO06 3529A22H02 RESISTOR 500 OHM 1% 10W TO01 T00l TOOL 3535A73H0L  TRANSFORMER RENCO 1361-~2-270
Cc035 C035 CO035 763A209H07  CAPACITOR 20 PF 500V 5% ROO7 3529A29H03  RESISTOR .4 OHM 5W T002 1586C64G04  TRANSF. COIL
ROO7 3529A29H01  RESISTOR .1 OHM 5W TO02 1586C64G06  TRANSF. COIL
D001 DOOL 188A342H21  DIODE 1N5406 600 PIV 3A RO07 3529A29H02  RESISTOR .2 OHM 5W T002 1586C64G05  TRANSF. COIL
D001 3529A30H01  RECTIFIER 150V PIV 6A FAST RECOVERY RO0O8 R0O08 R008 3529A28H01  RESISTOR 250 OHM 1% 5W MIN, WIRE WOUND )
D002 D002 D002 3508A22H01  DIODE-LED RED LED (EDGE MOUNT) RO09 RO0S RO09 629A531H39  RESISTOR 2 K 2% .50W M.G. Z001 187A936H17  ZENER DIODE 1N3050B 180V 1W
D003 D003 D003 3535328H01  DIODE 600V PIV 32 EPOXY MR85 RO10 RO10 RO010 863A175H01  RESISTOR 10K 1% .25W 2001 837A693H18  ZENER DIODE U25234 340V 10%
D005 D005 D005 836A928H06  DIODE 1N4148 100V RO11 RO11l RO11 863A174Hi0  RESISTOR 2 K 1% .25W 2001 849A487H0OS5  ZENER DIODE IN4761A 75V 1W
D006 DOO6 D006 837A692H03  DIODE IN645A 225V .2 AMP RO12 RO12 RO12 863A174H0L  RESISTOR 1K 1% .25W Z002 2002 2002 186A797H10  ZENER DIODE 1N960B (9.1V)
D007 D007 D007 837A692H03  DIODE 1IN645A 225V .2 AMP RO13 RO13 RO13 863A175H01 RESISTOR 10K 1% .25W %003 878A619HO1  ZENER DIODE UZ 1N5388A 200V 10%
DO11 DO11 DO11l 3535329H02  DIODE 1N3881 RO14 RO14 RO14 863A174H18  RESISTOR 1.5K 1% .25W Z003 878A619HO1  ZENER DIODE U25234 340V 10%.
D012 DO12 D012 3535A29H02  DIODE 1N3881 RO15 RO1S RO15 863A175H97 RESISTOR 100 K 1% .25W Z003 187A936H13  ZENER DIODE IN3049B 160V 1W
D013 DO13 D013 837A692H03  DIODE 1N645A 225V .2 AMP RO16 ROL6 RO16 863A175H30 RESISTOR 20K 1% .252W 2004 2004 2004 836A288HO5  ZENER DIODE 1N966B 16V .50W
D015 D015 D015 837A692H03  DIODE IN645A 225V .2 AMP RO17 RO17 RO17 863A175H30 RESISTOR 20K 1% .252W 2005 2005 2005 837A398H12  ZENER DIODE 1N959B (8.2V) .5W
D016 D016 D016 837A692H03  DIODE 1N645A 225V .2 AMP RO18 RO18 RO18 863A175H69 . RESISTOR 51.1K 1% .25W 2007 837A693H17  ZENER DIODE UZ5240 400V 10%
D017 D017 D017 837A692H03  DIODE 1N645A 225V .2 AMP RO19 R019 RO19 863A175H47 RESISTOR 30.1K 1% .25W %008 2008 2008 837A398H12  2ZENER DIODE 1N959B (8.2V) .SW
D018 D018 DO18 837A692H03  DIODE IN645A 225V .2 AMP RO20 RO20 RO20 836A175H30 RESISTOR 20K 1% .25W Z009 7Z009 2Z00S 862A288H04  ZENER DIODE INS352B 15V S5W
D019 DO19 DO19 837A692H03  DIODE IN645A 225V .2 AMP RO21 RO21 RO21 863A174H01  RESISTOR 1 K 1% .25W 2011 2011 32011 862A288H11  2ENER DIODE 1N5354B 17V 5W
D021 D021 D021 3508A22H02  DIODE-LED YELLOW LED (EDGE MOUNT) RO22 RO022 R022 629A531H36 RESISTOR 1.5K 2% .50W M.G. ’
RO23 RO023 RO23 862A374H01  RESISTOR 10 OHM i% 1W-
RO24 R024 RO24 863A175H01 RESISTOR 10K 1% .25W
RO25 RO25 RO25 848A822H27 RESISTOR 750K 1% .25W M.F.
RO26 RO026 RO026 B848A822H27 RESISTOR 750K 1% .25W M.F.
RO27 RO27 RO027 848A819H48  RESISTOR 1 K 1% .50W M.F.

Fig. 38 DLS Power Supply Parts List
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Fig. 5. Location of Components off the PC Board
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ADDENDUM TO  wastinghouse L.L. 41-830.11

This addemdum reflects changes to the electrical parts lists on pages

9 and 10 for ALS and pages 13 and 14 for DLS Power Supply. Changes are
identified by (*).

ADDENDUM TO IL 41-830.11
EFFECTIVE OCTOBER 1986

All possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. If further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

WESTINGHOUSE ELECTRIC CORPORATION

RELAY AND TELECOMMUNICATIONS DIVISION CORAL SPRINGS, FL 33065
Printad in U.S.A.



L1

STYLE
STYLE
STYLE

ALS POWER SUPPLY

NO. 1349D85A(48 VDC)
NO, 1343D85A (125 VDC)
NO. 1149DB5A {250 VDC)

COMPONENT

A0l

cool
coo2
€003
coo4
€005
€008
€007
cooa
€oog

co010

col1l
co12
co13
col4
co15
co16
co1?
cols
€019

co20
co2l
co22
co23
co24
co25
co26
co27
Co28
<029
€ola
co31
coaz2
C033
co34
C03s
co3s

DOOL
D002
DO03
DoOS
DoO6
Doo7
Doog
DO10
Do11
Do12

‘D013
D015
D016
DO17
Do8
Dol9
Do20
po21
IC001
IC002
10003
IC004
IC005
1C006
Loo1
Lo02
Lo03
POO1
POO2
PO03
Qool
Q002

Q003

QO04

Qoos

Qoo0s
Qoo7
Qo008
Qo09
Qolo0
Qo111

A02
€00l

cool
coo2
coo03
Co04
€005
C006
€007
coo8
Coo9
Co0l10

col1l
colz
col13
col4
cols
Col6
<017
c018
col19
co20

c021
co22
co23
co24
co2s
coz2s
co27
co28
co29
colo
Co3l
€032
col3a
C034
C035
€036
bool

Doo2
0oc3
Doos
Docs
D0Q?
DoQ9
DO1o
Doll
D012
D013
Dels
D016
D017
Dolse
Dol9
Do20
Dd21
ICo0l
ICo02
IC003
IC004
Icoo0s
ICco0s
Laol
Loo2
Loo3
P0Gl
PO02
POO3
Qool
Qo002
Qao3

Qo0c4
Q005

Qo006
Qoo7
Qooa
Qoo9
Qola
Qoll

A03

cool
cool
coo2
coo3
Co04
€oob
cooe
coa7
cooa
coo0s

colo
co0l1
col2
co13
C014
C015
C0lé
col?
cols
col9
co20

co21
caz2
co23
coz24
coDas
coz26
€027
coz2g
co29
£030
Co3l
co32
co33
co34
coas
co36
Docl

Doo2
D03
DOOS
Doos
D007
elelif]
D010
Dol
Dol12
Do13
D015
Dols
D017
Dols
D019
Do20
Do21
ICo0L
Icoo2
IC003
ICon4
IC005
Icoos
Loo1
Loo2
Loo3
POO1
POD2
POO3
Qool
Q002
Qo003
QO04

Qoos

Qo006
Qoa?
Qo038
Qoo9
Qor0
qol1l1

STYLE NoO.

3529A07HO0L
3I529A07HO6
J529A07HO2
184A663H14
184A663H01
186A341H0T
T62A680H14
876A09H17
184A663H14
T62A680H02
875A%11H10
762A757H1)
880AJ9THOB
879A5911H10
762A757HL2
T63A209H25
3535A92H01
762A680H02
762A680HO5
35295A32H01
T62A680H02
762A680H0S
3529A32H01
3512A08HO2
184A663HO2
880A263HL2
T62A6380H14
184A663H01
762A680H02
762A680H02
188A669H14
3534A68H03
184A663HOL
762A630H02
762A680H14
3536A32H01
3536A32H01
3536A32HOL
762A757H12
TE6IA209H07
I509A34HO2
188A342H21
3529A30H01
3508A22H0L
3535A28HO01
836A92BHO6
B3I7A692HO)
837A692H01
3535A29H02
3535A25H02
3535A29H02
3535A29H02
837A692H03
837A632H0]
837A682HO3
837A692H03
837A692H03
837A692H02
B317A632HO3
3508A22H02
3527A09H02
3527A09H02
3534A93H01
A534A93H01
3534A92H01
3510A61H01
3516A54H01
3535A63G01
3535A83G62
3523A42H03
3502A17HO7
1529A31H01
762A672H15
762A672H15
762A672H17
3525A19H0L
3528A20H02
3529H20H01
T62A672H15S

T62A672H1S
762A672H15
762A672H1S
762A672H17
7624672H15
3529A21H01

1349D85A07 "
1345D85SA08w
1349D85A09%

PART NAME

CAPACITOR
CAPACITOR
CAPACITCR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACLITOR
CAPACITOR
CABACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITCR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
DIODE
RECTIFIER
DIODE-LED
DIODE
DICDE
DIODE
DIODE
DICDE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
PIODE-LED
INT CKT
INT CKT
INT CKT
INT CKT
INT CKT
INT CKT
CHOKE
CHOKE
CHOKE
POTENTM ‘TR
POTENTM ' TR
POTENTM' TR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

-

DESCRIPTION

210 MFD OR 220 MFD 250V 2-5/8
55 MFD 400V 20%

980 MFD 100V 20%

.1 MFD +/=5% 500V

.01 MFD 100V +20% CER

5 MFD +75 ~10% 25V

.1 MFD 100V +/=-20% CER
.47 MFD +/-5% 200V MYLAR
.1 MFD +/-5% 500V

1000 PF 1KV +/~ CER

470 BF 1KV +/-10% CER
200PF 1KV +/=-10% CER
1200PF +/-10% 1XV CER
470PF 1KV CER +/-10%

270 BF 500V +/~2% MICA

5 PF 500V +/-10% MICA

100 MFD +100 -10% 50V EL
1000 PF 1KV +/-10% CER
1500 PF 1KV +/-10% CER
530 MFD 25V EL

1000 BF 1KV +/-10% CER
1500 PF 1KV +/-10% CER
590 MFD 25V EL

.22 MFD 100V

+Q5UF +/-20% 100V

150 MFD 5% 35V

.1 MFD 100V +/-20% CER
.01 MFD 100V +20% CER
1000 PP 1KV +/- 10% CER
1000 PF 1KV +/- 10% CER
.027 MFD +/-10%

.01 MFD 200V +/-5% MET-POL
.01 MFD 100V +20% CER
1000 PF 1KV +/=- 10% CER
.1 MFD 100V +/=-20% CER
.001MF 20% 3000V CERAMIC
.001 MFD 3000V 20% -
.001 MFD 3000V 20%

270 PF 500V +/-2% MICA

20 PF 500V 5%

.01 MPD 50V 20%

1N5406 600 PIV 3A

150V PIV 6A FAST RECOVERY
RED LED {EDGE MOUNT)

600V PIV 1A EPOXY MRS5S
1N4148 100V

1N645A 225V .2 AMP
1NG645A 225V .2 AMP

1N3881

1N3881

1N3881

1N3881

1IN645A 225V .2 AMP

IN645A 225V .2 AMP

1N645A 225V .2 AMP

IN645A 225V .2 AMP

IN645A 225V .2 AMP
1N645A 225V .2 AMP
1N645A 225V .2 AMP

YELLOW LED (EDGE MOUNT)
MC14011BAL QUAD~z INPUT NAND
MC14011BAL QUAD~2 INPUT NAND
6N136 OPTP-COUPLER

6N136 OPTP-COUPLER

SG 1524 PULSE WIDTH MODULE
LM 224 QUAD COMPARATOR

68 UH 5A

1.28 MH

1.28 MH

VAR. 1K OHM 10T (TOP ADJ.)
2 K 25T POT (TOP ADJUST)
500 OHM 1T POT {SIDE ADJ.)
2N2222A, NPN

2N2222A, NBN

2N2907A, BPNP

IRF342

MTMINGO

IRF242

2N2222A, NPN

2HN2222A, HPN
2N2222A, NPN
2N2222A, NPN
2N2807A, BNP
2N2222A, NPN
EMD13X80



'\,/.

ROD2
ROC3
ROO4
RDOS
ROO6

ROO7

ROOB
RGOS
RO10
RO11
RO12
ROL3
ROL4
RO15
RO16
RO17
R0O18
ROls

@ R020

RO21
R0O22
RO23
RO24
RO25
RO26
RO27

RO28
RO29
RO30

RO32
RD33
R34

RO35
RQ36
RO37
RO38
RO39
RO40
RO41
RO42
RO43
RO44
RO4S
RO4&
RO47
RO48
RO45
ROS0
ROS1
ROS52
ROS3
RO54
ROS5
ROS6
RO57
ROS8
ROS9
ROS0
ROGL
RO62
RO6&3
RO6ES
ROG&
RCGE67
RO68
ROZ2
RR1

TOO1
To02

2001
Zoo2

2003
2004
2005
2006

Zoos
2009
2010

#2011,

ROCL
RGO2

ROQ3
ROO4
ROOS
ROOS

ROO7
ROOS
ROQS
RO10

RO1L-

RO12
ROL13
RO14
RO15
RO16
ROL17
RO18
RO19
RO20
RO21
RO22
RO23
RO24
RO25
RO26
RO27
RO28

RO29
RO30
RD31
RO32
RO33
RO34
RD35
RO23&
R0O37
RO28
R0O39
RO40
RO41
RO42
RO43
RO44
RO45
RO46
RO4T
RO48
RO49
ROS0
ROS51
ROS52
RO53
RO54
RO55
RO56
RO57
ROS58
ROS9
RO60O
ROG1
RO62
RO63
ROE5
ROES
RO&7
RO68
ROZ2
RR1

ToO1
ToO2

TO02
2001
Zoo2

2003

2004
2005
2006

2008,

2009
2010
2011

R0OQ1
ROO2

RQO3
ROO4
ROOS
RO0O&
ROO7

ROOB
ROOS
RO10
RO11
RO12
RO13
RO14
RO15
RO1&
RO17
ROLE
RO19
RO20
RO21
RO22
RO23
RO24
RO25
RO26
RO27
RO28

RO23
RO30
RO31
RO32
RO33
RO34
RO35
RO36
R0O27
RO38
RO39
RD40
RO41
RO42
RO43
RO44
RO45
RO46
RO47
RO48
RO4S
RO50
RO51
RO52
RO53
RO54
ROS5
ROS56
ROS7
RO58
ROS59
RO60
RO61
RO62
RO63
RO&5
ROEE
ROE7
RO&8
ROZZ
RR1
TO01
TO02
T002

Z001

z2002
2003

2004
Zoo0s
72006
2007
znoa
z009
2010
2011

1822879402
3529A27HO1
187A642HS5
187A642H63
629A531HED
625A531H56
862A374H47
3529A22H02
3529A29H02
3529A29H01
3529A29H03
3529A2BHOL
629A511H39
863A175H01
863A174H20
863A174H01
863A175H01
863A174H18
BE3AL7SHS7
863A175H30
B63A175H30
BE3ALTSHE9
863A175H47
863A175H30
863IA174H01
629A531H36
862A374H01
863A175HOL
848AB22H27
84BA822H27
B4BABLIH4E
863A174H30
863A173H18
629A531H27
883A174H01
BE3A173H8S
B63AL7SH3O
B63A174H30
848A818HS1
B48AB18HS1
B63IA1T4HOL
B48AB19H13
863A173HB1
836A909H40
863A174H41
863A175HE2
763K126HSS
863A175H30
763A126H55
B§3A175HSS
B63A175H34
836A909H40
863A174H01
863A17SHO1
3529A22H01
BEIALTIHES
3534A73H03
BE3A1T4H3O0
1534A73H02
3534A73H03
3534A73HO2
B63A175H18
BE3A17SHSD
B63A174HO1
B63ALT4HED
863A174H69
863A174H43
863A174H01
863A174H01
B63A175HOL
3529A29H02
3535A39H69
863A175H01
3529408H01
3535A73H03
1586C64G0S

1586C64G06 |

15B6C64G04
837A693H13
187A926H17
E49A487HOS
1BG6AT9THLO
878AG19HOL
878A619H0L
187A936H13
816A288HOS
837A398H12
837A398H12
837A693H17
837A398H12
B62A288H04
862A288H11
862A288H11

THERMISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
REEISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTCR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTCR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTCR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESXSTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
REED RELAY
TRANSFORMER
TRANSF. COIL
TRANSF. CQIL
TRANSF. COIL
ZENER DIODE
ZENER DIODE
ZENER DICDE
ZENER DIOQDE
ZENER DIODE
ZENER DIODE
ZENER DICDE
ZENER DICDE
ZENER DIODE
DIODE '
ZENER DIODE
ZENER DIODE
ZENER DICELE
ZENER DICGDE
ZENER DIODE

k)

10 GBM 1A

2 K 5% 2W MIN. WIRE WOUND

15K 5% 2W C.C.
33K 5% 2W

100K 2% 1/2W M.G.
10K 2% .50W M.G.
30,1 CHM 1% 1W
500 OHM 1% 1oW

.2 OHM 5W

.1 OHM 5W

.4 OHM EW

250 CHM 1% S5W MIN, WIRE WOUND

2 K 2% .50W M,G.
10K-1% .25W

2 K 1t .25W

1K 1% .256

10K 1% .25W

1.5K 1% .25W

160 X 1% .25W

20K 1% .252W

20K 1% .252W

51.1K 1% .25W
30.1K 1% .25W

2 K 1% .25W

1K 1% .25W

1.5K 21 .S0W M.G.
10 OHM 1% 1W

10K 1% .25W

750K 1% .25W M.F.
750K 1% ,25W M.F.
1 K 1% .50W M.F.

2 K 1%t .25W

150 OHM 1% .25W
620 OHM 2% .50W M.F,
1K i1t .25W

750 OHM 1% .25W
20K 1% .252W

2 K 1% .25W

100 OHM 1% .25W M.F.
100 OHM 1% .25W M.F.
1K 1% .25W

499.0 1% .25W

681 CHM 1% .25W
1.5M 5% .25W C.C.
2.74K 1% .25W
43.2K 1% .25W

470 OHM 1% IW W.W,
20K 1% .252W

470 OHM 1% 3W W.W.
39.2K 1% .25W
22.1K 1% .25W
1.5M 5% .25W C.C.
1 K 1% .25W

10K 1% .25W

25 OHM 1% 10W

750 OHM 1% .25W
20K 1% .25W M.F.

2 K 1% .25W

10K OHM 1% .25W M.F.
20K 1% .25W M.F.
10K OHM 1% .25W M.F.
15K 1% .25W

32.4K 1% .25W

1 K 1% .25W

5.11K 1% .25W
5.11K 1% .25W
2.74K 1% .25W

1 K 1% .25W

1 K 1% .25W

10K 1% .25W

.2 OHM 5W

511 OHM .25W 1%
10K 1% .25W

RENCD 1361~-2-270

UZ5234 340V 1l0%
1NIO50B 180V 1W
IN4761A 75V 1W
1N960B (9.1V)

UZ 1NS388A 200V 10%
UZ5234 340V 10%
IN3049B 160V 1W
INS66B 16V .50W
1N959B (8.2V) .5W

1N959B ZENER 8.2V .50W

UZ5240 400V 10%
1N959B (8.2V) .5W
INS352B 15V SW
INS354B 17V 5W
INS354B 17V SHW



DLS POWER SUPPLY

STYLE NO. l149D85A04 (48 VDC)
STYLE NO. 1349D85A05 (125 VvDC)
STYLE NO. 1249D85AD6& (250 vDC)
COMPONENT STYLE NO. PART NAME
AO4 AQD A06
cool 3529A07HOL CAPACITOR
CO001 3529A07H06 CAPACITOR
co0Ll 3529A07H02 CAPARCITOR
Ccog2 €002 COoD2  184A663H14 CAPACITOR
coQ3 €003 €003 1B4A663HOL CAPACTITOR
coo4 €004 CDD4  LB86AJ41HO7 CAPACTTOR
cocs €005 COO5  762A680H14 CAPACITOR
Cco06 C006 C0O06 876AQ9HLT CAPACITOR
co07 C007 CO007  184A663H14 CAPACITOR
co08  CO0B  COOB8  7E2AB30HO2 CAPACITOR
£Oo09  CO09  CD09  879A911HILC CAPACITOR
£ol0 8B80A39THOS CAPACYTOR
clo T62ATSTHLL CAPACTITOR
C0l0 879A911H1C CAPACTITOR
COll €011 CO011 762A7S5T7HI1Z CAPACITOR
c0l2 €012 €012 763A2Z09HZS CAPACITOR
£013 C013 C013 31535A%92HOL CAPACTITOR
C017 CO017 Q017 ' 762A680HO2 CAPACITCOR
c018 C018 CCLlB 762A680HOS CAPACITOR
€019 C019 CQCl9  3529A32HOL CAPACITCOR
co20 184A6613HO2 CAPACITCOR
Ce20 CC20 1512A08H02 CAPACTTOR
c021 €21 CC21  BAOA3IS3IHI2 CAPACITOR
c022 €022 CC22 762A680H14 CAPACITOR
Cc023 €023 C023 1B84A663HO1 CAPACITCR
c026 C026 C026 18BAG69H14 CAPACITOR
£N27 €27 C€027 3534A6B8HO3 CAPACITOR
Cp28 €028 CC28 184A6623HO1 CAPACITOR
€029 €029 C029 762A680H0OZ CAPACITCR
c030 C€O03C CO030 762A680H14 CAPACITOR
€b31 €031 C031 3536A32ZHDL CAPACITOR
C032 €032 Co32 3536A32HO1_ .. CAPACITOR
£033 €033 033 3536A32HOL CAPACTTOR
C034 C034 C024 7T62A757H12 CAPACITOR
C035 €035 CO35 763A209HO7 CAPACITOR
DOO1 D001 188A34242)1 DIODE
DOOoL 3529A30H0L RECTIFIER
D002 DOO2 DOC2 3I508BA22H01 DIODE-LED
DOQ3 DCGO3 DOC3 3535A28HO) CIODE
DOOS5 DOOS DO0O5 836A928HO6 DICDE
D006 DOO6 DOO6 B37A692HO3 OICDE
DO07 D097 D007 A37TAG92HO3 DICDE
DOl1l D011l DO1E 3I535A29HO2 DIODE
Dol2 D2 " PQl2  3535A28HO2 DICDE
pol3 D013 DQ13 83ITAS92HO3 DICDE
Dols D015 DO15  837TAG92HO3 CICDE
pcie DOls DO16 837A652HO03 DIGDE
D17 DO17  DO17  837A692HO3 DIGDE
pO18 D018 DO1B  B837A692HO3 DICDE
D019 DOls DO19 B37A692H03- DICDE
D021 DQ21 D021 35DBA22HO2 DICDE-LED
ICeQl Icodl IC001 3527A09HO2 INT CKT
IC002 ICO02 ICO02 3527A00HO2 INT CKT
IC003 IC0O3 ICO03 3S34A93HOL INT CKT
IC004 ICDO4 ICO04 3534A91HDL INT CKT
ICC05 IC0O05 ICOO05 3534A92HOL INT CKT
ICo0s IcD0s ICOO06 3510A6:HOL INT CKT
LO01 LOOl LCoO1  3516A94HO] CHOKE
L0003 LO03 L0033 3535A63G02 CHOKE
PO01 POO1 POOY 3523A42H03 POTENTM'TR
P0OQ2 P0OO2 P0OO2 3502A17HO7 POTENTM'TR
FPCO0O3 PCO3  POO3  3525A31Ho1 POTENTHM' TR
0001 QOOL Q001 762A672HIS TRANSISTOR
Qoo2  QO02 QD02 762R672HI1S TRANSISTOR
Q003 Q003 Q003 762A672H1Y TRANSISTOR
Q004 3525A20HQ2 TRANSISTOR
Q04 3529H2CHO1 TRANSISTOR
Q004 3529A19HCL TRANSISTOR
Q005 QUO5 Q005 762A672HI1S TRANSISTOR
QoO6 Qo066 Q006 J62A6TZHI1S TRANSISTOR
QoQ7  QOoO7 Q007 TG62A6T2HI15 TRANSTSTOR
Qoo8  Qoos Qo008  762R672HI1S TRANSTISTOR
Qoog  QCo0% Qo009 762RA672H1T TRANSISTOR
Q010 QCl0 Q010 762A672HI1S TRANSISTOR
RGO1 RO01  182RA87%HO2 THERMISTOR
ROO2 187A642HE3 RESISTOR
ROO2 187h642H5S RESISTCOR
ROOZ 3529A27H01 RESISTCR
ROO3I R0O3 RO03  629AS53IHBO RESISTCR

DESCRIPTION

2.. MFD OR 220 MFD 250V 2-5/8

95 MFD 400V 20%

580 MFD 100V 20%

.1 MFD +/-5% 500V

.61 MFD 100V +20% CER

5 MFD +75 ~10% 25V

.1 MFD 100V +/-20% CER
.47 MFD +/-5% 200V MYLAR
.1 MFD +/-5% 500V

1000 PF 1KV +/~ CER

470 PF 1KV +/-10% CER
1200PF +/-10% 1KV CER
200PF 1KV +/-10% CER
470PF 1KV CER +/-10%
270 PF 500V +/-2% MICA
5 PF 500V +/-10% MICA
100 MFD +100 -10% 50V EL
1000 PF 1KV +/-10% CER
1500 BPF 1KV +/-10% CER
530 MFD 25V EL

.05UF +/-20% 100V

.22 MFD 100V

150 MFD 5% 35V

.1 MFD 100V +/-20% CER
.01 MFD 100V +20% CER
.027 MFD +/-10%

.01 MFD 200V +/-5% MET~-POL
.01 MFD 100V +20% CER
1000 PF 1KV +/- 10% CER
.1 MFD 100V +/~20% CER
.0D1MF 20% 3000V CERAMIC
.001 MFD 3000V 20%

.001 MFD 3000V 20%

270 PF 500V +/-2% MICA

20 PF S00QV 5%

1N5406 600 PIV 3A

150V PIV 6A FAST RECOVERY
RED LED (EDGE MOUNT)

600V PIV 3A EPOXY MR85
1N4148 100V

1NG45A 225V .2 AMP

1N645A 225V .2 AMP

1N2881

1N3881

1N645A 225V .2 AMP
IN645A 225V .2 AMP
1N645A4 225V .2 AMP
1IN645A 225V .2 AMP
1N645A 225V .2 AMP
1N645A 225V .2 AMP

YELLOW LED (EDGE MOUNT)
MC14011BAL QUAD-2 INPUT NAND
MC14011BAL QUAD-2 INPUT NAND
6N136 OPTP-COUPLER

6N136 OPTP-COUPLER

SG 1534 PULSE WIDTH MODULE
IM 224 QUAD COMPARATOR

68 UH SA

1.28 MH

VAR. 1K OHM 10T (TOP ADJ.)
2 X 25T POT (TOP ADJUST)
500 OHM 1T POT {SIDE ADJ.)
2N2222A, NPN

2N2222A, NPN

2N2507A, PNP

MTMINGO

IRF242

IRF342

2N2222A, NEN

2N2222A, NPN

2N2222A, NPN

2NM2222A, NPN

2N2907A, PNP

2N2222A, NPN

10 OHM_4A

13K 5% 2W

15K 5% 2W C.C.

2 K 5% 2W MIN. WIRE WOUND
100K 2% 1/2W M.G.

™~

PR



ROG4 RCO4 ROO4 629A531HS56 RESISTOR 10K 2% .50W M.G.
ROO5 ROQ5 RO05 BE2A3T4H4T RESISTOR 30.1 OHM 1% LW
RO06 ROO6 ROO6 3529A22H02 RESISTQOR 500 OHM 1% 10W
ROO7 3525A25H03 RESISTOR .4 OHM SW
ROO7 3529A2%HO1 RESISTOR .1 OHM EW
ROOQ7 3529A29H02 RESISTCR 2 QHM 5W
ROCE RODS ROOB  3523A28HO1 RESISTCR 250 OHM 1% SW MIN, WIRE WOUND
ROOS RO0O9 ROD9 625AS531H3I9 RESISTCR 2 K 2% .50W M.G.
RO10 ROLO0 RO10 863AL75HOL RESISTCR 10K 1% .25W
RC11 RO11 'RO11 8&2AL74H30 RESISTCR 2 K 1% .25W
RO12 R0O12 RO12 863A174HCL RESISTOR 1 K 1% .25W
RO12 RO13 RO13 B863AL75HDL RESISTOR 10K 1% .25W
RO14 RO14 ROl4 BE3ALTAHLB RESTSTOR 1.8K 1% .25W
RO15 RO15 RC1l5 B63RL7EHS7 RESISTOR 10¢ K 1% .25W
R016 RO16 ROL6 863A175H30 RESISTOR 20K 1% .252W
RGL17 R017 ROL7 863A175H30 RESISTOR 20K 1% .252W
ROl8 RO18 RO18 B863A175HES RESISTOR E1.1K 1% .2B8W
RC19 RO1% RO1% 863A175H4TY RESISTOR 30.1K 1% .25W
QD RO20 RO20 RO0O29 836ALl75H30 RESISTOR 20K 1% .25W
ro21 RO21 RO21 863A174HO1 RESISTOR 1 K 1% .25W
RO22 RO22 RO22 629A531H36 RESISTOR 1.5K 2% .50W M.G.
R023 R0O23 RO23 862A374HOL RESISTCR 10 OHM 1% 1W
R024 RO24 R0O24 863IA175HOL RESISTCR 10K 1% .25W
RO25 RO025 RO25 B48AR22HZT RESISTOR 750K 1% .25W M.F.
R026 RO026 RO26 848AB22H27Y RESISTOR 750K 1% .25W M.F.
RO27  RO27 RO27 B84BAB19H4SB RESISTOR 1 K 1% .50W M.F.
R0O28 RO28 863A173H18 RESISTOR 150 OHM 1% .25W
RO28 BE3A174H30 RESISTOR 2 K 1% .25W
R0O29 RO0O29 RO029 629A531H27 RESISTOR 620 OHM 2% .50W M.F.
RO30 RO30 ROI0O 263A174HOL RESISTOR 1 K 1% .25W
RO3L RO31 RO3L 863A172HBS RESISTOR 750 CHM 1% .25W
R0O32 R0O32 RO32 863A175H30 RESISTOR 20K 1% .252W
RO33 RO233 RO3I3  Be3A174H3O0 RESISTOR 2 K 1% .28W
K034 RO34 RO34 B4BAB1BHS1 RESISTOR 100 OEM 1% .25W M.F.
R036 RD36 RO36 863A174HO1 RESISTOR 1 K 1% .235W
R0O37 RO37 RO3I7 E4BARISHISD RESISTOR . 499.0 1% .25W
RC38 RO38 R038 863IA173IHBL RESISTOR 681 OHM 1% .25W
R019 RO39 R039 83I6AS05HAO RESISTOR 1.5M 5% .25W C.C.
RO40 RO40 RC40 863A174HA4A3 RESISTOR 2.74K 1% .25W
R0O41 RO41 ROC41 863A175HG2 RESISTOR 41,2K 1% .25W
RO42 R0O42 RD42 763A1Z6HSS RESISTOR 470 OHM 1% W W.W.
RO43 RO0O43 RO043 863A175H30 RESISTOR 20K 1% .252W
RO45 RO4S RO045 BE3IA17SHSE RESISTCR 39.2K 1% .25W
R0O46 RO46 RO46 863A175HI4 RESISTCR 22.1K 1% .25W
RD4A7 RO047 RO47 836A509H40 RESISTOR 1.5M 5% .25W C.C.
R0O48 RO48 R048 883A174HO1 RESISTOR 1 K 1% .2ow
R0O49 RO049% RO49 BE3ALTSHOL RESISTOR 10K 1% .25W
RO57 ROS57 ROS57 B863A175H18 RESISTOR 15K 1% .25W
ROS58 ROS8 TRO058 B63A1L75HS0 RESISTOR 32.4K 1% ,25W
ROS9 RO5% ROS59 863A174HO1 RESISTOR 1 K 1% .25W
ROG0 ROG0 RO60 B63JA174HES RESISTOR 5.11K 1% .25W
RO61 RO61 RO61 863AL174H6EY9 RESISTOR 5.11K 1% .25W
RO62 ROG62 R0O62 B863IALT74HAS RESISTOR 2.74K 1% .25W
R063 RO63 RO63 B63AL1T4HOL RESISTOR 1 K 1% .25W
RO66 RO66 RO66 B63AL75HOL RESISTOR 10K 1% .25W
R0OE8 RO68 RO68 3I535A39HE9 RESISTOR 511 OHM .25W 1%
R0OZ2 ROZ2Z R0Z2 B63AL7S5HO1 RESISTOR 10K 1% ,25W
RR1 RR1 RR1 3529A08HOL REED RELAY
TQO01 TO01 T0O1 3535A73HO1 TRANSFORMER RENCO 1361-2-270
TRO2 1586C64G04 TRANSF. COIL
T002 1586C64G06 TRANSF. COIL
TO02 1586C64G05 TRANSF. COIL
Z001 187A936H17 ZENER DIODE .1N3050B 180V 1W
Z001 837A693H1S ZENER DIODE UZ5234 340V 10%
Z001l 849A487HO5 ZENER DIODE TIN4761A 75V 1W
Z0C2 2002 Z002 186ATS7HIO ZENER DIODE 1N960B (9.1iV
2003 878A619HOL ZENER DIODE UZ 1NS388A 200V 10%
2003 B878A619H01 ZENER DIODE UZ5234 340V 10%
2003 187AB36H13 ZENER DIODE IN30498 160V 1W
2004 2004 Z004 E36A288HOS ZENER DIODE 1N966B 16V .50W
2005 Z005 Z0D05 &37A398H12 ZENER DIODE 1N959%B (8.2V) .5W
2007 B3I7RhG693H1T ZENER DIODE UZ5240 400V 10%
Zoos 2Zood Z008  E37A3S8H1Z ZENER DIODE 1N95%B (8.2V) .5W
Z009 2009 ZC09 B62A288HO4 ZENER DIODE ING3I52B 15V 5W
Z011 z0l1:r ZO0ll ©B62AZB8HI1L ZENER DIODE 1INS5354B 17V 5W



