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SPECIFICATIONS AND FEATURES
Specifications apply for all models.

DC QUTPUT - Voltage regulated for line and load.

Voltage Range...vovv vy TABLE I
VOLTAGE RANGE
MODEL LP=520-FM LP-521~FM LP-522~FM LP-523-FM LP-52L-%N
VOLTAGE
RANGE 0-10 0-20 0-40 0-60 0-120
vDC
Multi-Current Ranges..... Current range must be chosen to suit the ap-

propriate maximum ambient temperature. Current
ratings apply for entire voltage range.

TABLE IT
MAX. CURRENT (AMPS)
MODEL MAXIMUM CURRENT AT AMEIENT OF: -
30°¢C Lo®c 509C 60°¢C

LP-520-FM 5.0 hoT 4.3 3.7
LP-521~FM 3.3 3.0 2.6 2.3
LP-522-FM 1.8 1.6 1.4 1.2
LP-523-FM 0.9 0.8 0.7 0.6
LP-52L-FM 0.5 0.L5 0.k 0.35

REGULATED VOLTAGE CUTPUT

Regulation (line)...0.01 percent plus 1.0 millivolt for input
variations from 105-132 or 132-105 wvolts AC.

Regulation (load)...0.01 percent plus 1.0 millivolt for load
variations from no load to full load or full

locad to no load.

Remote Programming

External Resistor......Nominal 200 ohms/volt output.
Programming Veoltage....One-to-one voltage change.
Ripple and Noise....500 microvolts rms; 1.5 milliveolts peak-to-

peak with either positive or negative termi-
nal grounded.

Temperature Coefficient...Output change in voltage less than
(0.015% + 0.3 mv) /°C
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Multi-Current Rangesg...Clurrent range must be chosen to suit the
appropriate maximum ambient temperature.
Current ratings apply for entire voltage
range. For maximum current range, see
Table II. Minimum current rating: & ma.

Voltage Range..........For voltage range see Table T3 voltage
ratings apply for entire current range.

RECGULATED CURRENT OUTPUT: AUTOMATIC CROSSOVER

Regulation (line)...... Less than 0.2% or 5 milliamperes, which-
ever 1s greater, variations from 105=-132
or 132-105 velts AC.

Regulation (1oad)...... Less than 6 milliamperes for load voltage
changes from O to max. c¢r max. to 0 velts DC

AC INPUT - 105-132 volts AC at L7-L4L0 Hz. For input power see Table III
Ratings apply for 57-63 Hz; for other input
freguencles consult factory.

TABLE IIT
INPUT POWER, WATTS*

MODET. INPUT POWER MODEL TNPUT POWER
LP~520-FM 161 Watts LP-523-FM 101 Watts
LP-521-FM 161 Watts LP=-524-FM 117 Watts
LP-522.TFN 158 Watts

¥With ocutput loaded to full 30°C rating and input voltage 132 volts AC,
60 Hz.

OVERLOAD PROTECTION

Thermal oo o v v eneassness Thermostat, resets automatically when cover-
temperature condition is eliminated.

Eleetrical

External......cvcv .Adjustable, automatic, electronic current-
limiting circuit, settable to 10% percent
of rated current, limits output current Lo
preset limit for protection of load and
povwer supply when external overlocads and
direct shorts occur.

Internal.....vuiunsn LSLO-BLO", 3A fuse F1l0l protects the AC

input circuit. Overload of the supply
does not cause fuge falilure,
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Fuse F2 (or, as applicable Fi02) provides
protection against internal circuit fail-
ure in conjunction with overvoliage nro-

tector opticn. '

INPUT AND OUTPUT CONNECTIONS - Heavy duty terminal block on rear of
chaessis with 5-foot, 3-wire detachable line
cord for all models; five-way binding posts
provide for additional positive (+) ground,
and negative (-} DC output connections on
front panel.

OVERSHCCT - No overshoot of ocutput voltage under conditions of power
turn-on, power turn-off or power failure.

OPERATING AMBIENT TEMPERATURE RANGE AND DUTY CYCLE - Continuocus duty
from 0°C to 60°C ambient with corresponding
load current ratings for all modeg of
cperation.

STORAGE TEMPERATURE - -55°C to +85°¢C
{non-operating)
METERS - Volitmeter and ammeter on all models.
CONTROLS
DC Qutput Controls.....Ccarse and fihe voltage controls and coarse

current control permit sdjustment of DC out-
put; located on front panel of all models.

Binding Posts {+) {(-) (GND) -~ Five-way binding posts on all models.
Remote Sensing...... ...Provision is made for remote gensing to
eliminate effect of power cutput lead re-

sistance on DL regulation.

Power.....iviveoeeves..Panel mounted switch and indicator light
for all units.

PHYSICAL DATA

SiZB e in v aae s . 5~3/16"H x L-3/16"W x 15-1/2"D

Weight..vovevnean vesessold 1bs. net, 18 1lbs. shipping wt.
MOUNTING

Laboratory bench table top - Secure the four bumper feet to the

bottom of the unit using four 6x32 screws
and lockwashers supplied with the power
supply. Bumpers must be used to permit
“proper circulation of air through the unit.
Removal of bumpers will restrict free flow
of air, avoid removing bumpers. See figure
14 for outline drawing.
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Standard 19" Rack......All LP units can be used with rack adap-
ters: LRA-1 (slide accomodation provided)
LRA-2 (conventional mount) See figure 15.

MODEL OPTIONS

Suffix "R"™ Fungus......S5tandard LP power supplies can be obtain-

Proofing Option o ed with fuangus proofing treatment with
MIL Vv 173 varnish for all fungi nutrient
components.

Surfix "V" Cption......Standard LP power supplies can be ob-

tained for 205-265 VAC, ULT7-63Hz input

or 187-242VAC, LT7-63Hz input. Standard
"y" option units are factory wired for
187-242V, but can be rewired for 205-265V.

ACCESSORIES
Rack Adapterg.........Rack adapter LRA-1, with or without chassis
slides ig available ag well as rack adap-
ter LEA-Z2 which is used for simple rack
installations where chassis slides are not
reguired. See figure 15.
Blank Panels..... ee+sBQuarter-rack panels can be used with the

Lambda rack adapters, see Tigure 15.

Cverveoltage Protector.Externally mounted, Overvoltage Protectors
LHOV-L, LHOV-5, and LHOV-6 are available
for use with LP power supplies LP-520-FM,
LP-521-FM, LP-522-FM, and LP-523-FM.
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THEORY OF OPERATION
GENERAL

The Lambda power supply consists of an AC input circuit and trans-
former:; & bilas supply consisting of an auxiliary rectifier and filter,
and preregulator¥®; & main regulator circuit consisting of the malin rec-
tifier and filter, a series regulator, emitter follower driver{(s), a
current comparator®, a voltage comparator¥®, a voltage amplifier¥®, cur-
rent and voltage gsensing networks, a volitage reference® and a current
amplifier®,

*This ecirculit element is part of integrated circuit IC101.

The circuit arrangement is shown in block diagram form, figure 11.
The circultry is discussed with reference to the block diagram and the
schematic diagran.

FUNCTIONAL DESCRIPTION

Single phase input power 1is applied to transformer Tl through tThe
input circult contalining a thermostat and fuse F101, which protect the
gupply against overheating and Internal faults.

The main rectifier, a full wave rectifier, provides the power
whiech isg filtered Dby capacitor Cl09 and then regulated via a series
regulator and delivered to the output. Half-wave sguxiliary rectifier
CR101 provides voltage filtered by capacitor Cl01 for the preregulator
located in IC101. **puxiliary supply, helf wave rectifier CR201 pro-
vides voltage filtered by C203 for auxiliary series regulstor §l.

Constant Voltage Circult Operation

CTonstant veltage developed by ICl0l across R101, R10Z produces a
constant current of 5 milliamperes through R108, R106, and QL03B. This
current is fed through dividers R1, RZ2 which, in turn, develop a con-
stant reference voltage for one input to the voltage comparator. A
gecond input, the load voltage, 1g compared to the reference voltage
by the comparator. A change in output voltage produces an error signal
at the cutput of the comparaior. LI the output voliage tends to rise,
the comparator conducts, less current flows through CR1I0L and current
to driver Q101 is reduced,. This action increases the veoltage across
the series regulator thus reducing the output voltage.

On model LP-52L-FM, guxiliary series regulator Gl shares pover
with series regulator Q2 when maximum power is dissapated in Q2. The
base of emitter follower Qb, supplied through R202, results in a fixed
base btias for the auxiliary series regulator. Changes in operation
for QL occur when the emitter bias of @l changes. Output veoltage ad-
Justments to less than 120 volts and crossover to constant current
operation will change emitter bias of Q1 through the regulating action
of Q2. Q2 biases Q1 for operation toward cutoff and acceordingly,
shares power dissapation with Q2.

¥¥ppplies to model LP-52L-FM only.
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Constant Current Operaticn

Constant current developed by IC1l0l flows through resistor R3. A
reference voltage, developed at the wiper of R3 is applied at one in-
put te the current comparater. A second input to the comparstor is
the voltage developed acrosgs R1I07. If the current to the lcad tends
to increase, the voltage across R107 increases causing the comparator
to conduct. This action reduces current to driver Q101 and increases
the gseries regulator impeadance, thus iimiting the cutput current.
The current limit value is determined by the setting of resistor R3.
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OPERATING INSTRUCTIONS
CCNTROLS, INSTRUMENTS, AND FUSES
Power ON-OFF Switch. The power ON-OFF switech, located on the front

panel, controls application of input power to the supply. VWhen the
switech ig in the ON position, the red power on indicator glows.

QUTPUT VOLTAGE Control. The CUTPUT VOLTAGE control is a dual control
consisting of a coarse adjustment potentiometer, which wvariegs the DC
voltage over a range of (-9, G-19, 0-~-392, 0-59, 0-119 volts as applic-
able, and & fine adjustment potenticmeter, which varies the DC voltage
over a cne-volt range. Clockwise rotation results in increasing vol-
tage. The total DC voltage output for voltage regulated operation is
equal to the sum of each shaft setiting; for current regulated opera-
tion the maximum voltage limit i1s equal to the sum of each shaft set-
ting. The control is located on the front panel of all units.

CURRENT LIMITER Control. The CURRENT LIMITER control varies the DC

current over the rated current range¥. Clockwise rotation results in
increasing current. The control is located on the front panel of 211
units.

¥O0peration for output current below rated limits can result in no out-
rut or no regulation.

Output Voltage Meter. A DC voltmeter monitors the voltage at the oubt-
put terminals over the rated voltage range.

Output Current Meter. A DC ammeter monitors the load output current
over the rated current range.

Fuses. Fuse FL0l, internally located, is a 34 ampere, 3AG "SLO-BLO"
fuse which functions in the AC input circuit.

Fuse F102, (or, as applicable, F2) internally located, provides
protection against internal circuit failure. BSee schematic diagrans
for current ratings of pertinent F1l02 (F2) fuse.

Connection Terminalsg. Make all connections to the supply at the term-
inal ktlock on the rear of the supply. DC cutput connections can also be
made at the five-way binding posis located on the front panel. Apply in-
vut power through the line cord or directly to terminals 1 and 2 if the
line cord is removed. Always connect the ungrounded (hot) power lead

te terminal 1.

The supply positive terminal is brought out to terminal 6. The
supply negative terminal is brought out to terminal k. Recommended
wiring of the power supply to the load and selection of wiring is shown
in figures 1 through 10. Selection of proper wiring is made on the
basis of load reguirements. Make all performance checks and measure-
ments of current or volitage at the rear output terminals. Connect mea-
suring devices directly to fTerminals or use the shortest leads possible,.
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GROUND CONNECTIONS

The Lambda power supply can be operated either with negative. or
positive output terminal grounded or with no terminal grounded. Both
positive and negative ground connections are shown in the diagrams
for all suggested output connections illustrated in this manual.

NOTE: When operating the supply with neither terminal grounded
high impedance leakage resistance and capacitance paths can
exist between the power supply circuitry and chassis ground.

BASTC MODES OF OPERATION

This power supply is designed to operate as & constant voltage
gsource or as & constant current socurce. Automatic crossover to either
mode c¢f operation occurs when load conditions change as follows:

Constant Voltage The power supply will function as & constant voltage
source while the load current does not equal the current value, IrTmos
get by the CURRENT LIMITER conitroel. When load current Iy = V/RL =

I 1M, the supply will cross over automatically and will operate as &
constant current source. Further decrease in value of load resistance
Ry, results in a decrease of voltage across the load wvhile current re-
mains regulated to Irim.

Constant Current {(Automatic Crossover). The power supply will function
as a constant current source while the load voltage V. does not egusal
the voltage value set by the QUTPUT VOLTAGE control. When load vol-
tage Vi, equals the value set by the CUTPUT VOLTAGE control, the supply
will automatically cross over and operate as a constant voltage
source.

SUPPLY-LOAD CONNECTIONS

HOTE: Refer to DETAILED OPERATING PROCEDURES For step-
by-step instructions for operation of power supply.

CONNECTIONS FOR OPERATION AS A CONSTANT VOLTAGE SCURCE

The output impedance and regulation of the power supply at the
load may change when using the supply as & consgtant voltage source and
connecting leads of practical length are used. To minimize the effect
of the output leads on these characteristics, remote sensing is used.
Recommended types of supply load connections with local or remote sens-
ing are described in the following paragraphs.

Refer to figure 1 to determine voltage drop for particular cable
length, wire size and current conditions. Lead lengths must be measured
from supply terminals to load terminals as shown in figure 2, '

Iwo-Wire Connection, Figure 3. The two~wire connection, with loeal
sensing, is the connection suitable for application with relatively
constant load where extremely close load regulation over full-rated
current excursion is not reguired at the load.
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Four-Wire Connection, Figure L. The four-wire connection with remote
sensing, provides complete compensation for the DC voltasge drops in
the connecting cables. A 1MF, 35V capacitor may be reguired to reduce
noise, between terminals 3,4 and 6,7 whenever remote gensing is used.
+3 and ~5 sensing leads must be twisted together,

Programmed Voltage Connecticns, Using ¥xternal Resigtor, Figure 5.
Digscrete voltage steps can be programmed with a registance voltage
divider valued at 200 ochms/volt output and a shorting-type switeh as

shown in figure 5. VWhen continuous voltage variations are reguired,
use variable resistor with the same 200 ohms/volt ratioc in place of
the resistive voltage divider and shorting-type switch. Use a low

temperature coefficient resistor te assure most stable operation.

As shown in figure 5, voltages can be programmed utilizing either
local or remote sensing connections, as desired.

Programmed Voltage Connectiong Using Programming Voltage, Figure 6.
The power supply voltage output can be programmed with an externally
connected programming power supply.

The output voltage 0f the programmed supply will maintain a one-
to-one ratio with the voltage of the programming supply.

CONNECTIONS FOR CPERATION A5 A CONSTANT CURRENT SOURCE

Automatic Crossover Constant Current Connections, Figure 3. Figure 3
shows the connections which are used when operating the power supply
as a constant current source with automatic crossover, using local
setting of current control.¥®

*Setting control for output currents below rated limits
can result in no cutput or noc regulaticn,.

In this mode of coperation, when the load voltage increases, due
to changing load resistance, to the limit of the QUTPUT VOLTAGE con-
trol setting, the power supply crossover circuit will cause the unit
to operate as a constant voltage supply.

CONNECTIONDS FOR SERIEDS OPERATION

The voltage capablility of LF power supplies can be extended by
series cperation of two LP power supplies of equal®* wvoltage ratings.
A maximum of 300 volts can be connected between either the +DC or -DC
terminal and chassis ground, and a maximum voltage capability of 240
volts is possible for model LP-52L-FM,

¥For applications using supplies of unegual ratings,
consult factory for details of operation.

The two unitzg are shown connected for series operation in fligures
7 and 8. Figure T shows the series connection diagram which would be
suitable for use in all applications where exact cne-to-one voltage
tracking of the "master" (M) unit by the "slave” {(8) unit is not re-
guired. The slight offset in tracking is easily compensated for by
adjusting the OUTPUT VOLTAGE coantrols on the (8) unit.
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Figure 8 shows the series connection diagram suitable for appli-
cations where exact one-to-cone voltage tracking is reguired. In this
geries configuration, resistor Rpgpp permits the (8) unit to irack the
(M) unit on an exact one-to-one basis, thereby eliminating the possi-
pility of an offset volitage existing between the two units.

Resistor Rypp should be a two-watt, 10 chm/volt cutput, resistor.
This value would permit wide-range compensation for manufacturing 4dif-
ferences inherent in the components used in each unit. Resistors Rg
and Ry function in the voltage sensing circuits of both units, enabling
the (8) unit to reference its output voltage to that of the (M) unit.
In figure 7, Rg performs a similar function. Capacitor Cg, used to
eliminate stray AC pickup, 1s rated at 2.5 mfd, 250V.

For elther series mode of operation, select Ry and Ry on the
basis of 200 ochms per volt of (M) unit output voltage. Rg must equal
Ry. Chcose Rg and Ry to be low temperature ccefficlent resistors.

Dicdes CRy and CRg, which protect the units against reverse vol-
tage must be capable of withstanding the maximum rated current of the
(M) unit, and must have & reverse blocking voltage equal to 2.5 times
the maximum rated output veltage.

Both methods permit operation for either constant voltage or con-
stant current with automatic crossover to either mode of operation
whenever the respective limiting operating current or voltage is reach-
ed. As shown in Ffigures T and 8, each method permits connection for
either local or renmote genging.

CONNECTIONS FOR PARALLEL CPERATION

The current capability of LP power supplies can be extended by
parallel operation of two LP power supplies of equal¥® voltage capaci-
ties. The two units are shown connected for parallel operation in
figures 9 and 10. One power supply designated the "master” or (M)
unit controls its own output as well as the cutput of the sscond power
supply, designated the "slave” or (8} unit.

¥For applications using supplies of unegual voltage ratings,
consult factory for details of operation.

Unit (8) operates to regulate its current to be egual to that of
the (M) unit by comparing the current in its internal sampling resistor
with +that current sampled by the master internal sampling resistor.

Perallel connected units can be operated for constant voltage with
iocal sensing, figure 9, or remocte sensing, figure 10, as well as for
constant current with automatic crossover, figure 9. When operating for
constant voltage, the (M) unit can automatically cross over into con-
stant current operation.

DETAILED OPERATING PROCEDURES

SAFETY NOTICE
DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT. OBSERVE THE USUAL SAFETY
PRECAUTIONS WHEN OPERATING OR SERVICING THE EQUIPMENT TO AVOID SHOCK
CR INJURY.
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CONSTANT VOLTAGE OPERATION, ADJUSTARBLE CURRENT LIMIT

1.

8.

Apply AC power to the supply but place power ON-OFF switch in OFF
position.

NOTE: When shipped from the factory, the supply is ready
for use as a constant current source with sutomatic cross-
cver or as a local-gensing constant voltage scurce. Jumpers
are connected at the factory as shown in figure 3. Take
care te remove the appropriate jumpers for lecad reguirements
that need different supply-locad connections. Refer to the
eppropriate connection diasgram. When the five way binding
poate are used, do not remove barrier strip Jjumpers.

Determine load reguirenments, select wire size from figures 1 and
2, and choose desired type of supply-load connection from figures
3 and 4. Do not connect load.

Place power ON-OFF switch in ON position and check that red
indicator 1s 1l1it.

Set CURRENT LIMITER control fully CW and adjust OUTPUT VOLTAGE
control knobs to obtain desired voltage indication. When the cur-
rent to the load must be limited to an intermediate value within
the current rating of the supply, proceed as follows: a) place
power OWN-0OFF switch in OFF position, b) connect jumper between +V
and -V terminals, c¢) place power ON-OFF switch in ON position and
adjust CURRENT LIMITER control to obtain the desived meter indil-
cation, d) place power ON-OFF gwitch in OFF position and remove
Junper.

Connect supply te load as shown on selected connection diagram.

FPlace power ON~OFF switch in ON position and check that red
indicater is 1lit.

Check that output current and cutput voltage meters indicate de-
sired values; as required, adjust OUTPUT VOLTAGE control knobs

and CURRENT LIMITER control +to obtain correct meter indicationsg.

Power supply is now 1ln proper operation.

PROGRAMMED CONSTANT VOLTAGE OPERATION, ADJUSTABLE CURRENT LIMIT

1.

Apply AC power to the supply, but place power ON-OFF switch in
OFF position.

NOTE: When shipped from the factory, the supply 1s ready
for use as a constant current source with automatic cross-
over or as a local-sensing constant voliage socurce. Jumpers
are connected at the factory as shown in Tigure 3. Take
care to remove the apprepriate Jjumpers for load reguirements
that need different supply-lcad connections. Refer to the
appropriate connection diagram. When the five way binding
posts are used, do not remove barrier stirip jumpers.
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8.

Determine load regulirements, select wire size and length from
figures 1 and 2, and choose desired type of supply load connect-
ions from figures 5 or 6. Refer to paragraph on Programmed Vol-
tage Connections.

Connect supply terminals as shown on the selected ccnnection
diagram, As shown 1in figure 5, take care to use & shorting-type
switech for the external programming control when gseveral vol-
tages are degired and the programming voltage method is used.
Do not connect load.

When current to the load must be limited to an intermediate value
within the current rating of the supply., proceed as follows:
2} Connect jumper between +V and -V terminals
b} Place power ON-OFF switch in ON position and adjust
CURRENT LIMITER control to obtain the desired cur-
rent limit meter indication.
¢) Place power ON-OFF switch in OFF position and
remove Jjumper between +V and -V terminals.

Connect supply to load as shown on the selected connection diagram.

FPlace power ON-0FF switech in ON position and check that red power-
on indicator is 1it.

Check that ocutput current and cutput voltage meters indicate dew-
sired wvaluess; as reguired, adjust CURRENT LIMITER knob and exter-

nal programming voltage control to obtain correct meter Indications.

Power supply 1s now operating properly.

CONSTANT CURRENT OPERATICN WITH CROSSOVER, ADJUSTABLE VOLTAGE LIMIT

1.

12

Apply AC power to the supply, but place power ON-OFF gwitch in
OFF position. . :

NOTE: When shipped from the factory., the supply is ready
for use as a constant current source with automatic cross-
over or as a local-gsensing constant voltage source. Jumpers
are connected at the factory as shown in figure 3. Take
care to remove the appropriate Jumpers for load requirements
that need different supply-load connections. Refer to the
appropriate connecticon diagram. When the five way binding
posts are used, do not remove barrier strip Jumpers.

Determine load reguirements, select wire glize from figureg 1 and
2, and connect supply ternminals as shown in figure 3. Do not
connect load,

Adjust CURRENT LIMIT control fto the desired output current as
follows:
a} Connect jumper between +V znd -V terminals.
b) Place power ON-COFF switch in ON position and ad-
Just CURRENT LIMITER control to obtain the desired
load current as indicated on current neter.
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8.

c} Place power ON-OFF switch in OFF position
and remcve jumper between +V and -V terminals.

Place power ON-QOFF switch in ON poesition and adjust OUTPUT VOL-
TAGE control knobs to obtaln the desired veltage limit point as
indicated on voltage meter.

Place power ON-OFF switch in OFF positicn and connect load to
the supply ag shown in figure 3.

Place power ON-OFF switch in ON position and check that red
power-on indicator is 1lit.

Check that output current and output voltage meters indicate de-
sired valueg:; adjust QUTPUT VOLTAGE conirol knobs and CURRENT

LIMITER control as reqguired to obtain correct indications.

Power supply 1is now in proper operation.

*SERTES CONNECTION CONSTANT VOLTAGE OPERATICK, WITH CURRENT LIMIT

1.

b,

Avply AC power input to the "slave" (S) and "master" (M) units,
and place power ON-COFF switches in OFF position.

NOTE: When shipped from the factory, the supply is ready
for use as a constant current scurce with automatic cross-
over or as a local-sensing constant voltage socurce. Jumpers
are connected at the factory as shown in figure 3. Take
care to remove the appropriate Jumpers for load reguirements
that need different supply-load connections. Refer %to the
appropriate connection diagram. When the five way binding
posts are used, do not remove barrier strip Jumpers.

Determine load reguirements, select wire size from figures 1 and 2
choose correct type of series suppliy~load connections from figures
7T and 8. Refer to paragragh on CONNECTIONS FOR SERIES OPERATION.

Connect power supply terminals as shown on the selected connection
diagram. As required, select resistors Rppr. Rg, and Ry, and diodes
CRg and CRy in accordance with instructions pontaine& in CONNECT~-
TONS FOR SERIES OPERATION. Do not connect load.

¥¥Place power ON~OFF switches in ON position and adjust OUTPUT VOL-
TAGE control knobs on the (M) unit to obtain the desired meter
indication. Adjust (3) unit QUTPUT VOLTAGE controls until (8)
unit voltage meter indication equals (M) unit voltage meter in-
dication. This getting will be approximately one-half of the
combined (M) and (8) unit output voltage. The (3) unit will track
any change in (M) unit output voltage made with the (M) unit OUT-
PUT VOLTAGE control. Place power ON-CFF switch in OFF position.

BhApplies only to units of egual voltage and current capacities,
when units of unequal ratings are series connected, consult
factory.

¥%¥This step does not apply to figure 8.
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5. When current to the load must be linmited to an Iintermediate wvalue
within the current rating of each supply., proceed as follows:
a) Connect jumpers between +V and -V terminals on the (M) unit
b) Place power ON-OFF switch in ON position and adjust
CURRENT LIMITER control on the (M)} unit to the de-
sired current limit point, &g indicated on current
meter.
¢) Set CURRENT LIMITER control on (S) unit eiightly
above CURRENT LIMITER control setting on (M) unit.
d) Place power ON-OFF switch in OFF position and re-
move Jumpers between +V and -V terminals.

6. Connect supplies to leocad as shown on the selected connecition diagram.

T. Place power ON-OFF switches in ON positicn and check that red power-
on indicator is 1it.

8. Check that output current and output voltage meters indicate de-
sired values; adjust OUTPUT VOLTAGE control knobs and CURRENT
LIMITER ceontrol ag reguired to obtain correct indications.

9. Power supplies are now in proper operation.
SERIES CONNECTION CONSTANT CURRENT OPERATION, WITH VOLTAGE LIMIT

1. Apply AC power input to the "slave" (8} and "master" (M) units
and place power ON-OFF switches in OFF position.

NOTE: When shipped from the factory, the supply is ready
for use as & constant current source with asutomatic cross-
over or as a local-sensing constant voltage source. Jumpers
are connected at the factory as shown in figure 3. Take
care to remove the appropriate jumpers for lecad reguirements
that need different supply-load connections. Refer to the
appropriate connection diagram. When the five way binding
prosts are used, do not remove barrier strip Jumpers.

2. Determine ioad reguirements, select wire size from figures 1 and 2
and choose correct type of series supply-load connections from TA
and 84. Refer to paragraph on CONNECTIONS FOR SERIES OPERATION.

3. Connect power supply terminals as shown on the selected connection
diagram. As regquired, select resistcrs R s RS’ and RM and
dicdes CRg and CR,, as instructed in CONN %%IONS FOR SERIES OPERA-
TIOK. Do not connect load. :

L, Place power ON-OFF switches in ON position.

5. Adjust (S} unit OUTPUT VOLTAGE controls until (8) unit voltage
meter indication eguals (M) unit veoltage meter indication. The
(8) unit will track any change in (M) unit output voltage made
with the (M) unit OUTPUT VOLTAGE control.

6. When the voltage to the load must be limited to an intermediate

value within the voltage rating of the series combination, pro-
ceed ag follows:
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10,

11,

a) Place power ON-OFF switeh of the (M) unit in ON position.

)  Turn the (M) unit QUTPUT VOLTAGE control knobs until
voltage meter Indicates approximately one-half the total
rating desired for the series combination.

¢) Place power ON-QFF switch in OFF position.

Adjuet CURRENT LIMITER control for the desired load current as

follows:
s) Connect jumpers between +V and -V terminals on (M) unit.
%) Place power ON-OFF switch in ON position and adjust
CURRENT LIMITER control to the desired load current
as indicated on (M) unit current meter.
¢) Set CURRENT LIMITER control on (S) unit slightly
above CURRENT LIMITER control setting on (M) unit.
d) Place power ON-OFF switech in OFF position and re-
meve jumpers between +V and -V terminals.

Connect supplies to load as shown on the selected connection
diagram.

Place power ON-CFF switches in ON position and check that red
power-on indicator is 1it.

Check that output current and output voltage meters indicate de-
sired values; adjust QUTPUT VOLTAGE control knobs and CURRENT

LIMITER control as reqguired to obtain correct indications.

Power supplies are now in proper operation.

PARALLEL CCONNECTION CONBTANT VCLTAGE CPERATION, WITH CURRENT LIMIT

1.

Apply AC power input to the "slave” (8) and "master" (M) units
and place power CN-OFF switches in OFF position. '

NOTE: When shipped from the factory, the supply is ready
for use as a ccnstant current source with automatic cross-
over or as & local-sensing constant voltage source. Jumpers
are connected at the facitory as shown in figure 3. Take
care to remcve the appropriaste jumpers for load requirements
that need different supply-lcoad connections. Refer to the
appropriate connection diagram. When the five way binding
posts are used, do not remove barrier strip Jjumpers.

Determine load reguirements, select wire size from figures 1 and
2 and choose correct type of parallel supply-load connections
from figures 9 and 10. Connect supply terminals as shown on the
selected connection diesgram, but do not connect load.

Place power ON-OFF switches of both (M) and (8) units in ON
position.

Turn (M) and (&) unit CURRENT LIMITER controls fully CW.

Adjust (M) unit OQUTPUT VOLTAGE control for the desired voltage
as read on (M) unit voltage meter.
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6. Place power ON-OFF switches of both units in OFF position.

7. When current to the load must be limited to an Iintermediate value
within the current rating of each supply, proceed as follows:

) Connect supply to the load and place a jumper across
load terminals.

b} Place power ON-OFF switches in ON positiorn and ad-
just (M) unit CURRENT LIMITER control for desired
meter reading. The short circuit current will be
the sum of (M) & (8) unit current meter readings.

¢} Place power ON-OFF switches in OFF position and
remove jumper across load.

8. Plilace power ON-QFF switches in ON position and check that red
power-on indicator is 1it.

g. Check that output current and ocutput voltage meters indicate de-
sired values; adjust OUTPUT VOLTAGE control knobs and CURRENT
LIMITER control as required to obitain correct indications.

10. ‘Power supplies are now in proper operation,
FPARALLEL CONNECTICHN CONSTANT CURRENT OPERATION, WITH VOLTAGE LIMIT

1. Apply AC power input to the "slave" (8) and "master" (M) units
and place power CN-OFF switches in OFF position.

HOTE:  When shipped from the factory, the supply is ready
for use as a constant current source with automatic cross-
over or as a local-sensing constant voltage source. Jumpers
are connected at the Tactory as shown in figure 3. Take
care to remove the appropriate jumpers for leoad reqguirements
that need different supply-load connections. Refer toc the
appropriate connection diagram. When the five way binding
posts are used, do not remove barrier strip Jumpers.

2. Determine load reguirements, gselect wire size from figures 1 and
2, and choosge correct type of parallel supply-load connections
from figure 9. Connect supply terminals as shown on the selected

connection diagram, but do not connect load.

3. Place power ON-OFF switches of both (M) and (5) units in ON
pogsition.

L. Turn (8) unit current limiter contrel fully CW.

5. Adjust (M) unit OUTPUT VOLTAGE control for the desired voltage

limit point as read on (M) unit voltage meter.
6. Place power ON-OQFF switches of both units in OFF position.

7. Set the desired load current as follows:
a) Connect supply t¢ the load and place a Jjumper
acrogss load terminals.
b) Place power ON-OFF switches in ON position and adjust
(M) unit CURRENT LIMITER control for desired meter
reading. The regulated current will be the sum of
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(M) and (8) unit current meter readings.
¢) Place power ON-OFF switches in OFF position
and remove jumper across load.

8. Place power ON-OFF switches in ON position and check that red
power-on indicator is 1it.

9. Check that output current and output voltage meters indicate dew-
gired wvalues; adjust OQUTPUT VOLTAGE control knobs and CURRENT
LIMITER control as reguired to obtain correct indications.

10. Power supplies are now 1in proper operation.

OPERATION AFTER PROTECTIVE DEVICE SHUTDOWHN

Thermosgstat Shutdiown

The thermostat opens the input circuit only when the temperature
of +the transistor heat radiator exceeds a maximum safe value. The
thermostat will automatically reset when the temperature of the rad-
iator decreases to safe operating value. After eliminating the cause(s)
for overheating and allowing time for the power supply to ccol 30 a
proper temperature, resume operation of the supply. Refer to approp-
riaste operation paragraph in DETATILED OPERATING PROCEDURES.

Fuse Shutdown

Internal component failure is prevented by fuses which protect
the components from damage caused by excessive currents. Fuses will
blow when the maximum rated current value for the fuse is exceeded.
Fatigue failure of fuseg can occur when mechanical vibrations fronm
the installation combine with thermally induced stresses to weaken
the fuse metal. Many fuse TFalilures are caused by a temporary condi-
tion, and replacing the blown fuse will make the fuse protected cir-
cult operative.
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MAINTENANCE
GENERAL

This section describes trouble analysis routine, replacement pro-
cedures, calibration and tTest procedures that are useful for servicing
the Lambda power supply. A trouble chart isg provided asg an aid for the
troubleshooter. Refer to the section on SPECIFICATIONS AND FEATURES
for the minimum performance standards.

TROUBLE ANALYSIS

Whenever trouble occurs, systematically check all fuses, primary
power lines, external circuit elements, and external wiring for mal-
funetion before trouble shooting the equipment. Failures and malfunc-
tions often can De traced to simple causes such as improper Jumper
and supply-load connections or fuse failure due to metal fatigue.

Use the electrical schematic diagram and block diagram, figure 11,
as an alid to locating trouble causes. The schematic diagram contains
various circuit voltages that are averages for normal operation. Mea-
sure these voltages using the conditions for measurement specified on
the schematic diagram. Use measuring probes carefully to avoid causing
short circuits and damaging circuit components. :

CHECKING TRANSISTORS AND CAPACITORS

Check tranmsistors with an instrument that has & highly limited cur-
rent capability. Observe proper polarity for PNP or NPK to avoeid error
in measurement. The forward transistor resistance is low but never
zero; vackward resistance ig always higher than the forward resistance.

For good transistors, the forward resistance for any Junction is
always greater than zero.

Do not assume trouble l1g eliminated when only one part is replaced.
This is especially true when one transistor faile, causing other tran-
sistors to fail. BReplacing only one transistor and turning power on,
before checking for additional defective components could damage the
replaced component.

When soldering semi-conductor devices, wherever possible, hold the
lead being soldered with a pair of pliers placed between the component
and the solder Jjoint to provide an effective heat sink.

NOTE: The leakage resistance obtained from a simple re-
sistance check of g capacitor is not always an indication

of & faulty capacitor. In all cases the capacitors are
shunted with resistances, zsome of which have low values.

Only a dead short is =& true indication of a shorted capacitor.

PREINTED CIRCUIT BOARD MAINTENANCE TECHNIQUES

1. If foil is intact but not covered with solder, it is a good con-
~tact. Do not attempt to cover with solder.
2. Voltage measurements can be made frowm either side of the board.
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Use a needle-point probe to penetrate to the wiring whenever a
protective coating is used on the wiring. A brass probe can be
soldered to an alligator clip adapted to the measuring instrument.

3. Wherever possible, use a heat sink when scldering transistors.

b, Broken or damaged printed wiring is usually the result of an im-
perfection, strain, or careless soldering. To repair gsmall breaks,
tin a short piece of hook-up wire to bridge the break, and holding
the wire in place, flow solder along the length of wire so that it
beconmes part of the circuitry.

5. When unsoldering components from the board, never pry or force
loose the part; unsolder the component by using the wicking pro-
cess described below:

a) Select a 3/16 inch itinned copper braid for use ss
g wicks; if braid is not available, select AWG No.
14 or Wo. 16 stranded wire with 1/2 inch insula-
tion removed.

b) Dip the wick in liquid rosin flux.

c) Place the wick onto the sgoldered connection and
apply soldering iron ontc the wick.

8] When sufficient amount of solder flows onto the
wick, freeing the component, simultaneously remove
iron and wick.

TROUBLE CEART

The trouble chart is intended as a guide for loecating trouble
causes, and is used alcng with the schemsatic disgram.

The operating conditiong agssumed for the trouble chart are as
follows:

a) AC power of proper voltage and freguency is
present at input termihals.

b} Either positive or negative terminal is con-
nected to chassis ground.

¢) The power supply is connected for constant
voitage with local sensing. BSee schematic;
dotted lines indicate Jumpers connected for
local sensing operation.
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Symptonm

Zero volits DC
output

Unable to adjust
cutput voltage

TRCUBLE SHOOTING CHART

Probable Cause

QUTPUT VOLTAGE controls
turned fully CCW.

CURRENT LIMITER control
turned fully CCW.

Short circuit across
output of supply.

F101 and/or Fl02 (F2)
open.

Series regulstor sec-
tion opern.

Open CR109 (CR9), CR110
(CRr10), (or as appli-
cable CR111, CR112).

Open CRI1O0L.
Jpen Q103.

Current gensing res-
igtor open.

Jumpers between terms
10-9 and T-6 cpen.

Ayx. recitifier CRIOL
cpen.

Damaged QUTPUT VOLTAGE
controls.

Remedy

Check CUTPUT VOLTAGE
controls for proper
setting and correct
88 Necessary.

Check CURRENT LIMITER
for proper setting &
correct as necessary.

Check load and load
connections, correct
ags necessary.

Replace FlOl or F102
(F2); if it blows im-
mediately, check for
shorted transistors

Ql or as applicable,
G2, 03 & capacitors
€10 & C111 (or as ap-
plicable, C1l1) replace
ag necessary.

Check 41, (§2,Q3) for
open, replace as
necessary.

Check CR109 (CR9),
¢R110 (CR10) {CR11l,
CR112) for open; re-
place as necessary.

Check CR10L4 for open,
replace as necessary.

Check Q103 for open &
replace as necegsary.

Check R107 for open,
R3 for short; replace
as necessary.

Check supply terminal
connections; correct
as necessary.

Check CR101 for open;
replace as necessary.

Check R1 and R2 for

short or open:
replace &8 necessary.

IM-LP520



Symptom

(con't)

High ripple at
line fregquency
or twice line

fregquency and

unregulated

DC output.

Same as 3,
except
intermittent.

High ripple at
frequency other
than line or
twice line
freguency.

Large spikes at
output.

IM~-LES520

TROUBLE SHOOTING CHART

Probable Cause

Jumper between terms
4-3 open.

Series regulstor tran-
gsistors sheorted.

Open €109 (or, as ap-
plicable, C9)

Defective main recti-
fier causes ripple at
twice line freguency.

Foreign matter fallen
into unit.

Oscillation due to
defective component in
filter network.

Capacitors C8 (C108)
(or, as applicable,
C103, Cc1ok) open.

Remedy

Check supply term-
inal connections;
correct as necessary.

Check Q1 {(Q2,83) for
short and replace as
necessary.

Check €109 (C9) for
open, replace as
necessary.

Check for open in
CR113 thru CRLZ20
(as applicable).

Check for loose bench
hardware and wire
clippings that may
have fallen through
cover,

Check for open C1l0O,
¢1l02, C111 and check
for open and/or

short in C106 & R11lh,
Replace defective
component.

Replace C8 (C108) or

(c103, C10L) as nec-
essary.
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ADJUSTMENT OF VOLTAGE CALIBRATION COETROL R108

The adjustment prccedure reguires that the power supply is re-
moved from associated equipment is at an ambient temperature of 25-30°C
and i1s operated at nominal line voltage, no locad.

Whenever R1, R2, R106, R108, 0103 or IC1l01 are replaced and voltage
indications do not reflect maximum ratings, adjust R108 as follows:

1. Apply AC power to the supply and place power ON-OFF gwitch
in OFF position.

2. Break seal on wiper of R108 from resistor housing.

3. Place power ON-OFF gwitch in ON positicn.

L, Turn OUTPUT VOLTAGE controls (R1, R2) fully CW.

5. Adjust RI1I08 until meximum output voltage is reached {(as indicated
on voltage meter). TIf better than 2% sccuracy is reguired, con=-

nect a DVM (John Fluke Model 8254 or equivalent) at supply output
terminals to measure output voltage.

6. Place power ON-OFF switch in OFF position.

7. After adjijustnment 1is completed, remcove AC power input to the
supply and reseal wiper of R108 to potentiometer housing.

ADJUSTMENT OF CURRENT CALIBRATION CONTROL R10Z

The adjustment procedure requires that the power supply 1sg removed
from associated eguipment is at an ambient temperature of 25-30°C and
igs operated at nominal line voltage.

Whenever IC101, R3, Ri101, R102 and R107T7 are replaced, and current
indications do not reflect maximum ratings, adjust RIC2 as follows:

1. Apply AC power to the supply and place power ON-OFF switch
in OFF position.

2. Unsolder wiper of K102 from regsistor housing and set at
midpoint position.

3. Place & Jumper between +V and -V terminals.

L, Turn CURRENT LIMITER control {R3) fuliy CW.

5. Place power ON-OFF switch in ON poéitioa.

6. Adjust R102 until output current (as read on current meter) is

110% of rating for the supply. Refer to table IT for maximum
current ratings.

T. Place power ON-OQOFF switch in OFF position.

8. After adjustment is completed, remove AC power input tc the
supply and solder wiper of E102 to resistor housing.
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PERFORMANCE CHECKS

Checks With Consgtant Voltage Operation

Check the ripple and regulation of the power supply using the
tegt connection diagram shown in figure 12. Use suggested test eguip-
ment c¢r eguivalent to obtain accurate results. Refer to SPECIFICATIONS
AND FEATURES for minimum performance standards.

Set the differential meter, DC DVM (John Fluke Model 871A or eqg-
ulvalent) to the selected power supply operating voltage. Check the
power supply lcad regulation accuracy while switching from the load
to no-load condition. Long load leads should be a twisted pair to
minimize AC pick-up.

Use a Variac to wvary the line voltage Trom 105-132 or 132-1C5
volts AC and check the power-supply line regulation sccursacy on the
differential meter.

Use a VIVM, Ballantine 320 or eguivalent, to measure rms ripple
voltage of the power supply DC output. Use osgcilloscope to measure

peak-to~peak ripple voltage of the power supply DC output.

Checks With Constant Current Operation

Check the ripple or regulation of the power supply using the test
connection diagram shown in figure 13. Refer to SPECIFICATIONS AND
FEATURES for minimum performance standards.

Check the power supply lcad regulation accuracy while switching
from the short circuit te load condition. Measure the voltage across
sensing resistor Rs. Use John Fluke Model 8T71a or eguivalent for the
DVM connected across Rs. For Rs, usge a resistor having the same value
ag resistor R1IOT in the unit being tested. To obtain regulation figure
substitute values obtained into regulation formulsa:

Dy = Regulation in milliamperes,
Rs

where £NE is the voltage change in millivolts and Rs is
the registance of the sensing resistor.
Use a Variac to wvary the line voltage from 105-132 or 132-105

volts AC and check the power supply line regulation accuracy using the
VTEVM and the regulsation formula:

E
Re
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SERVICE

When additicnal instructions are reguired or repalr service isg
desired, contact the nearest office of the Lambda Electronics Corp.
where trained personnel and complete facilities are ready to assist
you.

Please include the power supply model and serial number together
with complete details of the problem. On receipt of this information
Lambda will supply service data or advige shipping for factory repair
service.

A11 repairs not covered by the warranty will be billed at cost
and an estimate forwarded for approval before work is started.

PARTES ORDERIHNG
Btandard components and special components used in the Lambda
rower supply can be obtained from the Tactory. In case of emergency,

eritical spare parts are avallable through any Lambda office.

The fecllowing information must be included when crdering parts:

1. Model number and serial number of power supply and purchase date,
2. Lambda part number.

3. Descripition of part together with circuit designation.

b, If part is not an electronic part, or is not listed, provide a

description, funcition, and location of the part.
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PARTS LIST

The electrical parts located on Lambda Models LP520-FM — LP524-FM
are listed here. Parts common to a group of models are listed first.
Unique parts of individual models within the group are listed-separately,

by model, immediately following the group common-parts listing. In

addition, there are separate listings of parts for the “V” option and
LHOV accessory.

COMMON PARTS

MODELS LP520-FM — LP524-FM

CIRC.

DESIG, BESCRIPTION

Ci Not assigned

thru

C7

cla Cap., mylar, 0.033 mf
+10%, 400 vde

C101 Cap., elect., 100 mf
-10 +75%, 35 vdc

C102  Cap., mylar, 0.047 mf
410%, 200 vde

105 Cap., mylar, 0.1 mf
£10%, 200 vde

CR1 Not assigned

thru

CRSE,

CR11

thru

CR186

CR101 Rectifier

CR102, Not assigned

CR103,

CR105

CR106, Same as CR101

CR107

CR108 Rectifier, zener diode

CR110, Not assigned

CR115,

CR1186,

CR121

CR124 Rectifier, zener diode

DS1 Pilot light

Fi Not assigned

F101 Fuse, 3A, 3AG, SLO-BLO

10101  Integrated Circuit

Q102  Not assigned

103  Transistor, dual, NPN, PNP

R3 Res,, var., ww, 500 ohms
*H%, 5w

R101  Res, film, 8,870 ohms
+1%, Y% ow

R102 Res., var,, ww, 10,000 ohms
£10%, 1% w

R106 Res., ww, 1,200 ohms
+3%, 2w

R10O8

Res., var., cermet, 1,200
ohms +20%, 1w

COMMON PARTS (Cont.}
MODELS LP520-FM ~— LP524-FM (Cont)

LAMBDA UNIT CIRC. LAMBDA UNIT
NO, PRICE DESIG. DESCRIPTION NO. PRICE
Ri09 Res., comp., 36,000 chms DEB-36356  § .24
5%, Yew
R110  Not assigned
CGL-33-0086 § .50 R112  Res., comp., 22,000 ohms DEB-2231 12
+10%, ¥ w
CBR-10-108 1.22 R115  Res,, comp., 2,200 ohms DEB-2221 12
+10%, Y% w
CGL-47-018 .39 K119 Res., comp., 4,700 ohms DCB-4721 12
+10%, Y% w
CAM-10-012 .85 R12G  Res., comp., 6,800 ohms DCB-6825 a1t
£5%, Yaw
R122  Not asgigned
R123 Res., comp., 1,000 ohms DCB-1021 .10
£10%, Y% w
R124 Res,, comp., 22 megohms DCB-2261 06
+10%, Y4 w
81 Switch, SPST FDA-11-040 2.22
FBL-00-030 1.40 XF1 Not assigned
XF101 Fuse clips (2 req’d) HRM-00-005 .10
UNIQUE PARTS
- Yy
FBM-Z119 85 MODEL LP-520-FM
C8 Cap., mylar, 0.018 mf CGL-18-006 .50
F10%, 200 vde
co Cap., elect, 5,500 mf CBS-55-091 4.23
.. -10 +100%, 30 vde
AN | Ci0  Cap., elect., 1,000 mf CBS-10-025 3.01
' -0+ 100%, 28 vde
FFC-03-000 95 Cit Cap., mylar, 0.1 mf CAM-10-012 65
FBT-00-034 10.71 ] +10%, 200 vde
Ci03, Not assigned
A 4 o Ci04
FeNLLLT 128 €106  Cap., mylar, 0.001 mf CGK-10-004 .48
- ) ) £10%, 200 vde
~10 +76%, 100 vde
DNT-10-009 1.25 CR9 Rectifier FBL-00-084 1.50
CR10 Not assigned
DFS8-12-030 90 CR17 Same as CR9
. thru
DRS-12-614  1.77 CR20
LP-520-1



UNIQUE PARTS (Cont)
MODEL LP520-FM (Cont})

CIRC.

DESIG, DESCRIPTION

CR104 Rectifier

CR109, Not assigned

CR111

thru

CR114,

CR117

thru

CRr120,

CR122,

CR123

¥2 Fuse, 104, 3 AG,
NORM-BLO

M1 Volitmeter, 0-10 V

M2 Ammeter, -BA

Q1 Transistor, NPN

thru

Q3

Q4 Transistor, NPN

Q101  Transistor, NPN

R1, Res., dual, var., ww,

R2 2,000 ohms £5%, 2 w
(1 req’d)

R103 Res., comp., 4700 ohms
210%, a w

R104 Res,, ww, 4830 ohms
+3% 5w

R105 Res, comp., 47 ohms
+£10%, % w

R107 Res., ww, 0.1 ohm
*5%, bw

R111  Res,, film, 430 ohms
5%, e w

Ri113  Res., film, 390 ohms
2%, Y% w

Ri114 Res, comp., 330 ohms
+10%, b w

R116 Res., ww, 0.39 ohm

thru *+5%, 5w

R1i1s8

R121 Res., comp., 47,000 chms
210%, M w

S2 Thermostat

T1 Transformer

XF2 Fuseholder

MODEL LP521-FM

C8 Cap., mylar, 0.018 mf
£10%, 200 vde

Cc9 Cap., elect., 3,900 mf
-10 +100%, 45 vde

C10 Cap., elect, 520 mf
«10 +100%, 45 vde

Cit Cap., mylar, 0.1 mf
+30%, 200 vde

€103, Not assigned

C104

C106  Cap., mylar, 0.001 mf
£10%, 200 vde

C107  Cap., elect., 3 mf
-10 +75%, 100 vde

CR9Y, Rectifier

CR10,

CR17

thru

CR20

CR10G4 Rectifier

CR109, Not assigned

CR111

thru

CR114,

CR117

thru

CR120

LP-520-2

UNIQUE PARTS (Cont)
MODEL LP521-FM {(Cont.)

LAMBDA UNIT CIRC.
NO, PRICE DESIG. DESCRIPTION
FBL-00-030 $ 1.40 8%122, Not assigned
123
F2 Fuse, 5A, 3 AG,
NORM-BLO
M1 Voltmeter, 0-20 V
M2 Ammeter, 0-BA
Q1 Transistor, NPN
thru
Q3
Q4 Transistor, NPN
FFB-10-000 .10 Q101  Transistor, NPN
Ri, Res., dual, var., ww, 4,000
EBP-10-040 10.80 R2 ohms +5%, 2 w {1 req’'d)
gg;lgg;‘%?’; 12?3 R103 Res., comp., 10,000 chms
- . +10%, % w
R104 Res., ww, 700 ohms
FBN-36486 2.25 £5%, 7 W
- . R105 Res., comp., 47 ohms
FBN-L109 2.25 £10%, % wp
DNS-20-060 6.30 R107 Res., ww, 0.1 ochm
+5%, bw
R111  Not assigned
DEB-4721 a2 R113 Res,, comp., 100 chms
+10%, a w
DFR-48-080 .50 R1i4 Res., comp., 330 ohms
+10%, M w
DEB-4701 12 R116 Res., ww, (.39 ohm
thru 5%, bw
DFM-10-074 .78 R118
R121  Res., comp., 47,000 chms
DCR-43-047 156 210%, Y w
52 Thermostat
DCR-39-046 .21 ™ Transformer
) XF2 Fuseholder
DCB-3311 10 MODEL LP522-FM
DFM-39-046 1.81 Cc8 Not assigned
Co Cap., elect., 1,100 mf
-10 +100%, 75 vde
. C10 Cap., elect., 200 mf
DCB-4731 10 -10 +100%, 100 vde
FKA- . ] Cl1 Cap., mylar, 0.1 mf
ABAB20  47.42 £10%, 200 vde
HRM-00-009 .42 g}gz, Not assigned
CGL-18-005 .50 C106  Cap., mylar, 270 pf
C107  Cap., :alect., 3 mf
CBS-39-070 5.00 10 £75%, 100 vde
CBR-52-019 2.38 C108 Czla%',ymzsggr %018 mf
: +10%, vdc
CAM-10-012 .65 o, Not assigned
CR104 Rectifier
CR109 Not assigned
CR111, Rectifier
CGK-10-004 46 CR112
CR113, Not assigned
CBN-30-015 1,58 CR114
FBLGO-054 1.50 tChIEI’F Same as CR111
CR1Z20
CR122, Not assigned
CR123
F102  Fuse, 34, 3 AG,
FBL-00-036 140 NORM-BLO
M1 Volimeter, 0-40V
M2 Ammeter, 0-2A
@1 Transistor, NPN
thru
Q3
Q4 Transistor, NPN

UNIT
PRICE

LAMBDA
NO,

FFB-05-000 § .10

EBP-20-041 10.80
EDN-50-037 10.80

FBN-36220 2.85
FBN-35469 2.55
FBN-L109 2.25
DNS-40-061 6.00
DEB-1031 12

DFR-70-088 .66
DEB-4701 A2
DFM-10-074 .78

DEB-10i1 12
DCB-3311 10
DFM-39-046 1.81
BCB-4731 10

FKA-148-030 1.41
ABA.521 34.80
HEM-00-009 .42

CBS-11-015  5.20

CBR-20-082 5.75

CAM-10-012 .65

CGdJ-47-002 .33
CBN-30-015 1.58

CGL-18-0065 .50

FBL-00-030 1.40
FBL-00-047 1.00
FFB-03-000 10
EBP-40-042 10.80
EDN-20-036 10.80
FBN-36487 5.63
FBN-36488 3.30



UNIQUE PARTS (Cont)

MODEL LP522-FM {Cont.})

CIRC,

DESIG. DESCRIPTION

Q101  Transistor, NPN

R1, Res., dual, var,, ww, 8,000

R2 ohms £5%, 2 w {1 reg’d)

R4 Res., ww, 800 ohms
£5%, 10 w

Ri103  Res., comp., 33,000 ochms
£10%, ¥ w

R104  Not assigned

R105  Res., comp., 100 ohms
210%, b w

R107 Res., ww, 0.166 ohm
5%, 5w

R111  Not assigned

R113 Same as R105

Ril4 Res., comp., 1,000 ohms
210%, % w

R116 Res, ww, 2 ochms

thru 43%, 3w

R118

R121  Res,, comp., 47,000 ohms
+10%, Y% w

S2 Thermostat

T1 Transformer

XF102 Fuse clips (2 reg’d)

MODEL LP523-FM

C8 Not assigned

Co Cap., elect., 800 mf
~10 +100%, 110 vde

C10 Cap., elect., 200 mf
<10 +100%, 100 vde

Cli Cap., mylar, 0.1 mf
+10%, 200 vdc

€103, Not assigned

C104

C106 Cap., mylar, 470 pf
410%, 260 vde

C107 Cap., elect,, 3.3 mf
-10 +50%, 250 vde

108  Cap., mylar, 0.018 mf
£10%, 200 vde

CR9,  Not assigned

CR10

CR104 Rectifier

CR109 Not assigned

CR111, Rectifier

CR112

CR113, Not assigned

CR114

CR117 Sameas CR111

thru

CR120 ‘

CR122 Not assigned

CR123 Rectifier

Fi62 Fuse, 3A, 3 AG
NORM-BLO

M1 Voltmeter, (-60 V

M2 Ammeter, -1 A

Q1. Transistor, NPN

Q2

Q3 Not assigned

Q4 Transistor, NPN

Q101 Transistor, NPN

R1, Res., dual, var., 12,000

Rz ohms +5%, 2 w (1 req’d)

R4 Res., ww, 2,000 ohms
+5% 10w

Ri103 Res., comp., 68,000 ohms

£10%, Y w

LAMBDA UNIT
NO. PRICE
FBN-L108 g2.52
DNS-80-062 5.50
DFR-90-049 1.25
DEB-3331 .12
DEB-1011 .12
DFM-17-071 .66
DPCB-1021 .10
DFN-20-009 .60
DCB-4731 A0
FKA-148-030 1.41
ABA-522 34.11
HRM-00-005 .10
CBR-80-023 5.61
CBR-20-082 5,75
CAM-10-012 85
CGJ-47-002 .33
CBN-33-027 2,70
CGL-18-006 50
FBL-00-036 .60
FBL-00-065 1.50
FBL-00-030 1.40
FFB-03-000 .19
EBP-60-043 10.80
EDN-10-034 10.80
FBN-35902 6.15
FBN-35903 4.20
FBN-L108 2.52
DNT-12-0383 5.25
DF8-20-037 1.25
DEB-6831 12

UNIQUE PARTS (Cont)
MODEL LP523-FM (Cont.}

CIRC.
DESIG, DESCRIPTION
R104  Not assigned
R1056  Res, comp., 100 ohms
+10%, o w
R107  Res., ww, 0.3 ohm
5%, 3w
R1i1  Not assigned
R113 Same as R105
R1i14  Res., comp., 1,000 chms
210%, B w
R116 Res., ww, 3 ohms
£3%, 3w
R11i7  Not assigned
R118 SameasR1il6
R121  Res., comp,, 47,000 ohms
L2i10%. Y w
R125 SameasR114
R126  Res., comp., 100 ohms
+10%, Y% w
52 Thermostat
T1 Transformer
XF102 Fuse clips (2 req’d)
MODEL LP524-FM
C8 Not assigned
Co9 Cap., elect,, 400 mf
-10 +100% 200 vde
C10 Cap., elect., 115 mf
-10 +100%, 200 vde
Ccil Cap., mylar, 0.068 mf
+10%, 400 vdc
C103, Cap., mylar, 0.01 mf
Ci04  +10%, 800 vde
Ci06 Cap., mylar., 0.0047 mf
+10%;, 200 vde
C107  Cap., elect., 3.3 mf
10 + 50%, 250 vde
C201 Cap., myiar, 0.0033 mf
410%, 400 vdc
€202  Cap., mylar, 0.0068mf
+10%, 400 vdc
C203  Cap., elect., 55 mf
-10 +100%, 150 vde
CR9, Not assigned
CR10
CR104, Rectifier
CR109
CR111, Not assigned
CR112
CR113, Hectifier
CRil4
CR117 Not assigned
thru
CR120
CR122 Same as CR113
CR123 Rectifier
F102  Fuse,1 A, 3 AG,
NORM-BLO
M1 Voltmeter, -120 V
M2 Ammeter, 3-0.5A
Q1. Transistor, NPN
Q2
Q3 Not assigned
Q4, Transistor, NPN
Q5
Q101 Transistor, NPN
R1, Res., dual, var., ww,
R2 24,000 ohms £5%, 2 w
(1req’d)
R103 Res., comp., 220,000 ohms
£10%, B w
R104  Not assigned

LAMBDA UNIT
NO. PRICE
DEB-1011 § .12
DFM-30-063 .50
DCB-1021 .10

DFN-30-023 B9

DCB-4731 .10

DCB-1011
FKA-118-012 5.00

ABA-523 34.83
HRM-00-005 .10

CBR-40-032 4.25

CBR-12-031 2.38
CGL-68-004 .80
CGL-10-010 .60
CGK-47-002 .33
CBN-33-027 2.70
CGK-33-006 .50
CGK-88-001 .34
CBP-55-011 2.32
FBL-00-033

FBL-00-050 1.08

FBL-00-030
FFB-01-000

1.40
15

EBR-12-087 10.80
EDM-50-047 10.80
FBN-36902 6.15

FBN-35003 4.20

FBN-L116
DNT-24-034

2.75
8.50

DEB-2241 12

LP-520-3



UNIQUE PARTS {Cont)
MODEL LP524-FM (Cont)

PARTS FOR “V” OPTION (Cont.}

CIRC. LAMBDA UNIT CIRC LLAMBDA UNIT
DESIG, DESCRIPTION NO. PRICE DESIG. DESCRIPTIGN NO, PRICE
. . EB-; 12
R105 i{iz%c?/?ﬁ , 100 ohms DEB-1011 $.1 ALL MODELS
R107  Res., ww, 0.56 ohm DFM-66-047 1.00 C12 Cap., mylar, 0.01 mf CGL-10-010 § .50
£5%, 5w +10%, 600 vde
Rill  Not assigned F101 Fuse, 1.5 A, 3 AG, FFC-01-500 .50
R113 Same as R105 SLO-BLO )
R114  Res., comp., 470 ohms DCB-4711 10 DS1Res. Res., comp., 120,000 ohms DEB-1241 12
+10%, Y4 w +10%, % w
R116  Not assighed
thru
Ri18 PARTS FOR OVERVOLTAGE
R121 Res., comp., 68,000 ohms DCB-6531 a0
+10%, Y% w E F X
R125 Res., comp., 1,000 ohms  DCB-1021 10 LHOV-4, LHOV-5, LHOV-6
+10%, Ya w COMMON PARTS
R126  Res, comp., 100 ohms DCB1011 .06 c1 Cap., mylar, 0.01 mf CCL-10-008 .50
0%, o4 +20%, 80 vde
R201 - Res, film, 240 ohms DCR-24-607 .50 Q1  Transistor, NPN FBN-L102  2.40
9 rae £ : Ny Q2 Transistor, PNP FBN-L114 3.50
R202 Res., fm, 7,500 ohms DES-75-016 .26 R2  Res., film, 560 ohms DCR-56-002 .85
L7 7 ) S 2%, % w
R203  Res, fim, 68,000 chms  DCT-68-012 .30 R3  Res., film, 200 ohms DCR-20-010 .20
£ere, - N +5%. Y w
R204 Eg;‘ E.Zh:’_’ 1,600 ohms DC5-16-015 25 R4 Res., thermistor, 425 chms DKR-43-001 1.52
R205 Res., comp., 10,000 ohms DHB-1031 15 5%, 1% w
+10%, 2w Rb5, Res,, comp., 1,200 chms DEB-1221 .12
R206 Res., ww, 4 ochms DFN-40-043 .66 R6 210%, ¥ w
5%, 3w R7 Res,, comp., 33 ochms DCB-3305 .15
R207 Res., comp., 47,000 chms DHB-4731 50 5%, Y w
+10%, 2 w RS Res,, comp., 15,000 ohms DEB-1521 12
82 Thermostat FKA-118-012 5.00 £10%, % w
T1 Transformer ABA-524 37 .80 RO Res., comp,, 22 chms DEB-2201 12
XF102 Fuse clips (2 reg’d) HRM-00-G05 .10 +10%, % w
Ri0 Same as R&
PARTS FOR "V OPTION SCR1  Rectifier, silicon controlled FBP-00-009  6.00
Or;fgil ‘{_.‘1;,5’20 serigf m%c;ezlsgvith UNIQUE PARTS
suffix , capaeitor , fuse -
F101 and transformer T1 change MODEL LHOV-4
and a resistor is added in series with R1 Res., var.,, ww, 10,000 ohms DNT-10-045 3.75
DS1. Part no, changes for C12, F101, +10%, 1w
and DS1 Res., are listed here. For trans-
former T1 used on these models see MODEL LHOV-5
standard LP520 series model parts list
for the standard transformer part no, and R1 Res., var., ww, 20,000 ohms DNT-20-010 2.85
add suffix “G”# to the part no. Price for +10%, 1 w
Ti d t ch .
o°s nob change. , MODEL_LHOV-6
* Suffix “V” on units with serial no. prefix
A, R1 Res., var,, ww, 30,000 ohms DNT-30-027 9.90

LP-520-4

+10%, 0.6 w
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NOTE!
¥ FOR NEGATIVE GROUND,DISCONNECT JUMPER FROM TERMINALS
5 AND & AND RECONNECT TO TERMINALS 4 AND 5

FIGURE 3. TWO-WIRE CONNECTION

NCTE.
# FOR NEGATIVE GROQUND,DISCONNECT JUMPER FROM TERMINALS
S AND © AND RECONNECT TO TERMINALS 4 AND 5.
#¥ | MF, 35V, ELECT. MAY BE REQUIRED TO ELIMINATE NOISE PICK-UP.

FIGURE 4, FOUR- WIRE CONNECTION



1 .
(105-132VAC + _ E 105-132 VAC L
47- 440Hz; = | | |47-440M21 -V +v
I
olc) o i jioYolofcRoRoXe
| == e — L= _ A S
U
* IMF
LOAD LOAD |35V
i
4
P
|
}
H¥ o g Lo ¥ ‘:ﬁ g
T PROG. VTGE PROG. VTGE.
E 2000/ VoL T 2004 /VOLT
5 g
O el
(&) LOCAL SENSING {B} REMOTE SENSING
NOTE.
¥ FOR NEGATIVE GROUND, DISCONNECT JUMPER FROM
TERMINALS & AND 6 AND RECONNECT TG TERMINALS
4 AND §
%#% BMF, 100V USED ON MODELS LP-520-FM — LP-522-FH
3 MF, 400V USED ON MODELS LP-523~FH — LP-B24 M
FIGURE 5. PROGRAMMED VOLTAGE , WITH EXTERMAL RESISTOR
e
]
i
o813z vac N
| {47-440H1 ~y = Vv
Do
|
LOAD  PROGRAMMING L PROGRAMMING |
VOLTAGE VOLTAGE ]
wa 'V'
i 4
(A} LOCAL SENSING {8) REMOTE SENSING
NOTE!

# FOR NEGATIVE GROUND DISCONNECT JUMPER FROM
TERMINALS 5 AND 6 AND RECONNECY TO TERMINALS
4 AND 5

FIGURE 6. PROGRAMMED VOLTAGE WiTH EXTERNAL PROGRAMMING VOLTAGSE SOURCE



LOAD

nﬂﬁ
AN
2| ¢ Bk
5 i  E
.L_l. X
FyebdBhde, P [ 15 S (R
NONOROXO ONONC! ® e 6l
I At HObY-Lb * A MOpe-Lb] |
15 DA 28-S0 IVAREL-GOH| |
12 !
Azs______,;ai\t,f%f\l\\\lsﬁL 1111111111111111111 |
| 2
9
_ AP
|
i
|
& |
AAS
|
|
2 |
c_“ M
|
e }
4 o ey
I @ @ ® & @ @ & oRCORIE
I A = A— Hopp-20| | 1
= T DVAZELSOI| ||
_m [
L i

(B) REMOTE SENSING

SERIES CONNECTION

SHOWN, REMOVE JUMPER FORM TERMINALS 5 AND 6 ON {M} UNIT AND CONNECT ANY QNE OF
FIGURE 7.

¥ MAKE ONLY ONE GROUND CONNECTION FOR THE SERIES COMBINATION; TO CHANGE GROUND AS
THE OTHER JUMPERS AS SHOWN IN DOTTED LINE.

{A} LOCAL SENSING

NOTE:



[ —
r(.w UNIT K {MIuNIT %

-
i

i

]
|
!
I
|
i
| v
o X - I
|
=l CRy | 1 R
!
|
i
!
|
|
|
!

UN LM l
£z @ S @)
gg | 4 S‘S: |
- 2 a4
is20)l 2 Ry RO
O | Qe |
Lo e e J b o o i e eh

3Ry

 LOAD

[

i

;

® ON

2 oM H O E

% z @ sz @ :

o
$ 40 ol
el W0l

of o E

T s
(A} LOCAL SENSING {B) REMOTE SENSING

NOTE!

¥ MAKE ONLY ONE GROUND CONNECTION FOR THE SERIES COMBINATION, TO CHANGE GROUND AS
SHOWN, REMOVE JUMPER FROM TERMINALS 5 AND 6 ON (M) UNIT AND CONNECT ANY ONE OF THE

OTHER JUMPERS AS SHOWN IN DOTTED LINE.

FIGURE 8. ALTERNATE SERIES CONNECTION



K5-132 VAC
47-840H2

!
|
|

|
|
|

105-I32VAC

47-440Hz

OROJORONONORORORO

47-440Hz2

O e

b L

105-132 VAC L

1
gf
S
;

]

}

}

}

|

f

|

]

|

!

]

|

f

i
_J

NOTE !
+# FOR NEGATIVE GROUND, DISCONNECT JUMPER FROM
TERMINALS B AND € AND RECOMNECT TO TERMINALS
4 AND B,

FIGURE 9, PARALLEL CONMECTION, LOCAL SENSING

Hios-13zvac
| [47-440Hz

NO. 18

IMF

35v

MOTE!
# FOR NEGATIVE GROUND, DISCONNECT JUMPER FROM
TERMINALS 5 AND € AND RECONNECT TO TERMINALS
G AND 5.

# 3% LEAD LENGTHS MUST BE EQUAL ,

FIGURE 10. PARALLEL CONNECTION, REMOTE SENSING

oy~~~ — T 7T T T )



3 &
PREREGULLATOR

¥

VOL TAGE
REFERENCE

y

CONSTANT
CUR. REF.
NETWORK

AUXiLIARY

i RECTIFIER

AND FILTER
CRI01,C10i

HH AUXILIARY
SUPPLY
CR2OI
#% FILTER €203

¥

CURRENT
COMPARATCR

#*
VOL TAGE

*
AMPLIFIER

DRIVER

MA N
RECTIFIER
AND FILTER

¥ THIS CIRCWIT ELEMENT IS LOCATED #N ICI.
* % APPLICABLE ONLY TQ MODEL LP-524-FM

FIGURE I, TYPICAL BLOCK DIAGRAM

SERIES
REGULATOR
(@1 e2a®m

CURRENT
SENSING
RiO7

COMPARATCR §

VOLTAGE
SENSING
NETWORK
R1,RE

o

2.0 QUTPUT



POWER SUPPLY
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i05-132vAaC
47-440Hz

VARIAC H5v. AC
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ih

NOTES.

L REGULATION AND RIPPLE CHECK METERS MUST NOT BE

GROUNDED THROUGH THREE -

WIRE LINE CORD TO GRCUND.

2. PERFORM CHECKS WITH LOCAL SENSING CONNECTIONS ONLY.

FIGURE 2. TEST CONNECTIONS FOR CONSTANT VOLTAGE PERFORMANCE CHECKS
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NOTES!
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GROUNDED THRQUGH THREE-

WIRE LINE CORD TO GROUND.

2. PERFORM CKECKS WITH LOCAL SENSING CONNECTIONS ONLY.

FIGURE I3, TEST CONNECTIONS FOR CONSTANT CURRENT PERFORMANCE CHECKS
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