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SPECIFICATIONS AND FEATURES -

DC OUTPUT - Voltage regulated for line and load_. See table I for voltage and current ratings.

TABLE 1
VOLTAGE AND CURRENT RANGES
i
_ ) MAXIMUM CURRENT (AMPS)
VOLTAGE AT AMBIENT TEMPERATURE
RANGE
(VOLTS)
30°C 40°C 50°C 60°C
0-7 (Unit A) 5.0 45 4.0 3.5
0-20 (Unit B) 1.5 1.35 1.20 1.0
0-20(Unit &) 1.5 1.35 1.20 1.0

Current range must be chosen to suit the appropriate maximum ambient temperature. Current ratings apply
for entire voltage range. ' :

REGULATED VOLTAGE OUTPUT

Regulation(line) ... .. ... ... .. .. ... . ... . ... 0.01 per cent plus 1.0 millivolt for input variations from
105-132 or 132-105 volts AC.

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

Remote Pregramming
External Resistor ... . ... ... .. . ... ... .. Nominal 200 ohms/volt output.
Programming Voltage . . ........ . .-..... .. Oneto-one voltage change.

Rippleand Noise . ... ... ... ...... . .. ... 500 microvolts rms; 1.5 millivolts peak-to-peak with
either positive or negative terminal grounded,

.Qutput change in voltage less than {0.015% + 0.3
mv)/°C

Temperature Coefficient. .. ... ... .. .. ... .. .
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DC OUTPUT — Current regulated for line and load; automatic crossover with voltage limit.

Multi-Current Ranges . ....................... Current range must be chosen to suit the appropriate
maximum ambient temperature. Current ratings apply
for entire voltage range. For maximum current range,
see Table I. Minimum current rating: 45 ma or 1% of
max. current rating whichever is greater,

VoltageRange . .. .. ... ... ... .. ... ... ... For voltage range see Table [: voltage ratings apply
for entire current range.

REGULATED CURRENT OUTPUT: AUTOMATIC CROSSOVER

Regulation(line). ... ... ...... ....... ... ..... Lessthan 0.2% or 5 milliamperes, whichever is greater,
variations from 105-132 or 132-105 volts AC.

Regulation{load). .. ... .. ... .. F Less than 0.2% or 5 milliamperes for load voltage
changes from 0 to max. or max. to 0 volts DC.

AC INPUT — 105-132 volts AC at 47-440 Hz. Input power*: 235 Watts. For 47-53 Hz operation,
derate current 10% for each ambient temperature given in table 1. For 63-440 Hz operation,
consult factory.

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

OVERLOAD PROTECTION

Thermal ... ... ... .. e e e Thermostat, resets automatically when over-tempera-
: : ture condition is eliminated,

Electrical

External ... ....... .. .. .. ... ... e Adjustable, automatic, electronic current-limiting

circuit, settable to 105 percent of rated current, limits
output current to preset limit for protection of load and
power supply when external overleads and direct
shorts oceur.
Internal . ... ... ... ... ... .. .. . ... ... “SLO-BL ,5AfuseF1protectstheACmputc:rcult.
' Overload of the supply does not cause fuse failure.

Fuse F2 provides protection against internal circuit -
failure in conjunction with overvoltage protector option
{(Unit A only),

INPUT AND OUTPUY CONNECTIONS — Heavy duty terminal blocks on rear of chassis with 5-foot, 3 wire
detachable line cord; five-way binding posts provide for additional positive (+), ground, and negat.we {—)
DC output connection on front panel.
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OVERSHOOT — No overshoot of output voltage under conditions of power turn-on, power turn-off or power
failure,

OPERATING AMBIENT TEMPERATURE RANGE AND DUTY CYCLE — Contanuous duty from D°C to
60°C ambient with eorrespondmg load current ratings for all modes of operation.

STORAGE TEMPERATURE — : -55°C to + 85°C
{non-operating)

METERS — Voltmeters and ammeters.

CONTROLS _ - . . .
DCOutputControls . . ........................ Coarse and fine voltage controls and coarse current
' control permit adjustment of DC output; located on
front panel.
Binding Posts (+}{-}{GND}....... e T, Five-way binding posts.
RemoteSensing. . ....................... .....Provision is made for remote sensing to eliminate
effect of power output lead resistance on DC regulation.
Power....... .. ... . .. ... ... Panel mounted switch and indicator light.

Bize ... .. ... . e 5-3/16" H X 12 1/2" W X 11" D
Weight .................... I 24 lbs. net, 29 lbs. shlppmg wt.
MOUNTING
Laboratory bench tabletop . ............ ... .... Secure the four bumper feet to the bottom of the unit

using four 8 x 32 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 13 for cutline drawing.

‘MODEL OPTIONS

Suffix "R Fungus............ e LPT-7202-FM power supplies can be obtained with

Proofing Option fangus proofing treatment with MIL, V 173 varnish for
all fungi nutrient components.

Bufix“V”Option....................... .. LPT-7202-FM power supplies can be obtained for

205-265 VAC, 47-440 Hz input or 187-242 VAC, 47-440
Hz input. See nameplate for AC input rating. See
schematic for rewiring of AC input. For 47-63 Hz
operation, derate current 10%  for each ambient
temperature given in table I. For 63-440 I-Iz operation,

consult factory.
ACCESSORIES
OvervaltageProtector .. .................00en. Externally mounted, Overvoltage Protector LHOV~4
is avatlable for use with LPT-7202-FM supplies.
IM — LPT



THEOQORY OF OPERATION

GENERAL

The text in this section refers to circuit designat.im;ls.--uf unit A of .the.-'LPT-TZDZ.model power supply,
however the discussion is equally applicable to units Band C which have similar components.

The Lambda power supply consists of an AC input circuit and transformer: a bias supply consxstmg of an
auxiliary rectifier, filter, and preregulator®; a main regulator circuit consisting of the main rectifier, filter, a
series regulator, emitter follower drivers, a current comparator®*, a voltage comparator®, a voltage ampllfler"‘
current and voltage sensing networks, a voltage reference*, and a current amplifier®.

*This circuit element is part of integrated circuit IC101.

The circuit arrangement is shown in block diagram form, figure 10. The circuitry is discussed with
reference to the block diegram and the schematic diagram.

FUNCTIONAL DESCRIPTION

Single phase input power is applied to transformer T1 through the input circuit containing a thermostat
and fuse F1, which protect the supply against overheating and internal faults.

The main rectifier, a full wave rectifier, prbviﬂes the power which is filtered by capacitor C1 and then
regulated via a series regulator and delivered to the output. Half-wave auxiliary rectifier CRIOl provides
~ voltage filtered by capacitor C101 for the preregulator located in IC101. .

Constant Voltage Circuit Operation

. Constant voltage developed by IC101 across R101, R102 produces a constant current of 5 milliamperes
through R108, R106, and Q103B. This current is fed through dividers R1 A, B which, in turn, develop a
constant reference voltage for one input to the voltage comparator. A second input, the load voltage, is
compared to the reference voltage by the comparator. A change in output voltage produces an error gignal at
the output of the comparator. If the output voltage tends to rise, the comparator conducts, less current flows
through CR104 and current to driver @53 is reduced. This action increases the volt;age across the series
regulator thus reducing the output voltage. :

Constant Current Operation

Constant current developed by IC101 flows through resistor R3. A reference voltage, developed at the
wiper of R3 is applied at one input to the current comparator, A second input to the comparator is the voltage
developed across R52. If the current to the load tends to increase, the voltage across R52 increases causing the
comparator to conduct. This action reduces current to driver Q53 and increases the series regulator impedance,
thus limiting the output current. The current limit value is determined by the setting of resistor R3.
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OPERATING INSTRUCTIONS

CONTROLS, INSTRUMENTS, AND FUSES
Power ON —OFF Switch. The power ON—OFF switch, located on the front panel, controls application of input

power to the supply. When the Switch is in the ON position, the red power on indicator glows.

OUTPUT VOLTAGE Control. The OUTPUT VOLTAGE control is a dual contrel consisting of a course
adjustment potentiometer, which varies the DC voltage over a range of 0-6, 0-19, volts as applicable, and a fine
adjustment potentiometer, which varies the DC voltage over a one-volt range, Clockwise rotation results in
increasing voltage. The total DC voltage output.for voltage regulated operation is equal to the sum of each
shaft setting; for current regulated operation the maximum voltage limit is equal to the sum of each shaft
setting. The controls are located on the front panel.

CURRENT LIMITER Control. The CURRENT LIMITER control varies the DC current over the rated
current range®. Clockwise rotation results in increasing current. The controls are located on the front panel

*Operation for output current below rated limits can result in no output or no regulation,

Output Voltage Meter. A DC voltmeter monitors the voltage at the output terminals over the rated voltage
range.

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

Fuses. Fuse F1, internally located, 13 a 5 ampere, 3AG “SLO-BLO" fuse which functions in the AC mput
- ¢ircuit.
Fuse F2 internally located is a 10 ampere, 3AG “NORM-BLO" fuse whlch provides protection against
internal circoit failure in unit A.

Connection Terminals. Make all connections to the supply at the terminal blocks on the rear of the supply. DC
output connections can also be made at the five-way binding posts located on the front panel. Apply input
power through the line cord or directly to terminals I and 2 if the line cord is removed. Alwasy connect the
ungrounded (hot) power lead to terminal 1.

The supply positive terminals are brought out to terminal 6 (0-7 volt, unit A}); terminal 14 (0-20 volt, unit
B); terminal 26 {0-20 volt, unit C). The supply negative terminals are brought out to terminal 4 (0-7 volt, unit
A); terminal 12 {0-20 volt, unit B}; terminal 24 {0-20 volt, unit C). Recommended wiring of the power supply to
the load and selection of wiring is shown in figures 1 through 9. Selection of proper wiring is made on the basis
of load requirements, Make all performance checks and measurements of current or voltage at the rear output
terminals. Connect measuring devices directly to sense terminals or use the shortest leads possible.

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.

BASIC MODES OQF OPERATION

This power supply is demgned to operate as a constant voltage source or as a constant current source.
Automatic crossover to either mode of operation occurs when load conditions change as follows:

Constant Voltage. The power supply will function as a constant voltage source while the load current does not
equal the current value, Iy , set by the CURRENT LIMITER control. When load cirrent I} = V/Rp, =
ILIM the supply will cross over automatically and will operate as a constant current source. Further decrease
in value of load resistance R, results in a decrease of voltage across the load while cun-ent remains regulated to

Ty
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Constant Current { Automatic Crossover). The power supply will function as a constant current source while the
load voltage V; does net equal the voltage value set by the OUTPUT VOLTAGE control. When load voltage
V L equals the value set by the OUTPUT VOLTAGE control, the supply will automatically cross over and
operate as a constant voltage source.

SUPPLY — LOAD CONNECTIONS

_NQTE: Refer to DETAILED OPERATING PROCEDURES For step-by- step mstmctlons for operatlon
of power supply.

CONNECTIONS FOR OPERATION AS A CONSTANT VOLTAGE SOURCE

The outpui impedance and regulation of the power supply at the load may change when using the supply
as a constant 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 sensing 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.

Local Sensing Connection, Figure 3. Local sensing is the connection suitable for application with relatively
constant load where extremely close load regulation over full-rated current excursion is not required at the load
and/or where short power autput leads are used. '

Remote Sensing Connection, Figure 4. Remote sensing provides complete compensation for the DC voltage
drops in the connecting cables. A 2MF, 35V capacitor may be required to reduce noise, between terminals 3-4,
6-7,11-12, 14-15, 23-24, and 26-27 whenever remote sensing is used. +S and —8 sensing leads must be twisted
together.

Programmed Voltage Connections, Using External Resistor, Figure b. Discrete voltage steps can be
programmed with & resistance voltage divider valued at 200 ohms/voll ouiput and a shorting-type switch as
shown in figure 5. When continuous voltage variations are required, use variable resistor with the same 200
ohms/volt ratio in place of the resistive voltage divider and shorting-type sth.ch Use a low temperature
coefficient resistor to assure most stable operation.

As shown in flgure 5, voltages can be programmed utilizing either local or remote sensmg mnnectlons as
des:red

Programmed Voltage Connections Using Programming Voltage, Flgure 8. The power supply voltage output
can be programmed with an externally connected programming power supply.

The output voltage of the programmed supply wﬂl maintain a one-to-one ratio with the voltage of the
programming supply.
CONNECTIONS FOR OPERATION AS 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 output or ne regulation,

In this mode of operation, when the load voltage increases; due to changing load resistance, to the limit of
the OUTPUT VOLTAGE control setting, the power supply crossover circuit will cause the unit to operate as a

constant voltage supply.
CONNECTIONS FOR SERIES OPERATION
The voltage capability of the LPT-7202-FM power supply can be extended by series operation of two
LPT-7202-FM power supply outputs of equal* voltage ratings. A maximum of 300 volts can be connected
" between either the +DC or —DC terminal and chassis ground.

*For applications using supply outputs of unequal ra't.i.ngs, consult factory for details of operation.
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The two units are shown connected for series operation in figures 7 and 8. Figure 7 shows the series
connection diagram which would be suitable for use in all applications where exact one-to-one voltage tracking
of the “‘master’” {M) unit by the “'slave” (S) unit is not required. The slight offset in tracking is easily
compensated for by adjusting the OUTPUT VOLTAGE controls on the (S) unit.

Figure 8 shows the series connection diagram suitable for applications where exact one-to-one voltage
tracking is required. In this series configuration, resistor RBAL permits the (S) unit to track the (M) unit on an
exact one-to-one basis, thereby eliminating the possibility of an offset voltage existing between the two units.

Resistor R g5, should be a two-watt, 10 chm/volt output, resistor. This value would permit wide-range
compensation for manufacturing differences inherent in the components used in each unit. Resistors RS and
RM function in the voltage sensing circuits of both units, enabling the (S) unit to reference its output voltage to
that of the (M) unit. In figure 7. Ry performs a similar function. Capacitor Cg, used to eliminate stray AC
pickup, is rated at 2.5 mfd, 200 V. _

For either series mode of operation, select Rg and Ry on the basis of 200 ohms per volt of (M) unit output
voltage. Rg must equal Ry;. Choose Rg and R)p; to be low temperature coefficient resistors.

Diodes CRyy and CRg, which protect the units against reverse voltage must be capable of withstanding
the maximum rated current of the {M) unit, and must have a reverse blocking voltage equal to 2.5 times the
maximum rated output voltage. These diodes not required for series operation of B and C units.

Both methods permit operation for either constant voltage or constant current with automatic crossover to
either mode of operation whenever the respective limiting operating current or voltage is reached, As shown in
figures 7 and 8, each method permits connection for either local or remote sensing.

CONNECTIONS FOR PARALLEL OPERATION

The current capability of LPT-7202 power supply can be extended by parallel operation of two LPT-7202
power supply outputs of equal* voltage capacities. The two units are shown connected for parallel operation in
figure 9. One unit designated the “master” or (M) unit controls its own output as well as the output of the
second unit designated the “‘slave” or (S} unit.

*For applications using supply outputs of unequal voltage ratings, consult factory for details of operation.

Unit (8) operates to regulate its current to be‘equal 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.

Parallel connected units can be operated for constant voltage with local sensing, figure SA, or remote
sensing, figure 9B, as well as for constant current with gutomatic crossover, figure 9A. When operating for
constant voliage, the (M) unit can automatically cross over into constant current operation.

DETAILED OPERATING PROCEDURES
' SAFETY NOTICE

DANGERQUS VOLTAGES EXIST IN THIS EQUIPMENT. OBSERVE THE USUAL SAFETY

PRECAUTIONS WHEN OPERATING OR SERVICING THE EQUIPMENT TO AVQID SHOCK OR
INJURY.

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 is ready for use as a constant current source with
automatic crossover 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 load requirements that need different
supply-load connections. Refer to the appropriate connection diagram. When five way binding posts are
used, do not remove barrier strip jumpers.
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8.

. Determine load requirements, select wire size from figure 1 and 2, and choose desired type of supply-load -

connection from figure 3 and 4. Do not connect load.

. Place power ON-OFF switch in ON position and check that red indicator is Lt.
. Set CURRENT LIMITER control fully CW and adjust OUTPUT VOLTAGE control knobs to obtam

desired voltage indication. When the current to the load must be limited to an intermediate value within the
current rating of the supply, proceed as follows: a) place power ON-OFF switch in OFF position, b} connect
jumper between +V and —V terminals, ¢) place power ON-OFF switch in ON position and adjust CUR- -
RENT LIMITER control to obtain the desired meter indication, d) place power ON-OFF switch in OFF
position and remove jumper.

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

. Place power ON-OFF switch in ON position and check that red indicator is lit.
. Check that output current and output voltage meters indicate desired values; as required, adjust OUTPUT

VOLTAGE control knohs and CURRENT LIMITER control to obtain correct meter indications.

Power supply is now in proper operation.

PROGRAMMED CONSTANT VOLTAGE OPERATION, ADJUSTABLE CURRENT LIM'IT

1.

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 & constant current source thh
automatic crossover 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 load requirements 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 requirements, select wire size and length from figures 1 and 2, and chnose desired type of

supply load connections from figures 5 or 6. Refer to paragraph on Programmed Voltage Connections,

. Connect supply terminals as shown on the selected connection diagram. As shown in figure 5, take care to

use a shorting-type switch for the external programming control when several voltages are desired and the
programming voltage method is not used. Do not connect load.

. When current to the load must be limited to an lnbermedlate value within the current rating of the supply,

proceed as follows:

a} Connect jumper between +V and —V terminals

b) Place power ON-OFF switch in ON position and adjust CURRENT LIMITER control l;o obtain the .
desired current limit meter indication.

¢) Place power ON-OFF switch in OFF position and remove jumper between +V and —V terminals.

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

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

7. Check that output current and output voltage meters indicate desired values; as required, adjust

8.

CURRENT LIMITER knob and external programming voltage control to obtain correct meter indications,
Power supply is now operatmg properly.

CONSTANT CURRENT OPERATION WITH CROSSOVER, ADJUSTABLE VOLTAGE LIMIT

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

NOTE: When shipped from factory, the supply is ready for use as a constant current source with automatic
crossover 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 load requirements 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. '
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2. Determine load requirements, select wire size from ﬁgurw 1 and 2, and connect supply terminals as shown
in figure 3. Do not connect load. : . .

3. Adjust CURRENT LIMIT control to the desired output current as follows
a) 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 load current as indicated on current meter.
¢} Place power ON-OFF switch in OFF position and retove jumper between +V and —V terminals.

4. Place power ON-OFF switch in ON paosition and adjust OUTPUT VOLTAGE control knobs to obtain the
desired voltage limit point as indicated on voltage meter.

5. Place power ON-OFF switch in OFF position and connect load te the supply as shown in figure 3.
6. Place power ON-OFF switch in ON position and check that red power-on indicator is lit.

7. Check that output eunent and output voltage meters indicate desired values; adjust QU TPUT VOLTAGE
control knobs and CURRENT LIMITER control as required to obtain correct indications. -

8. Power supply is now in proper operation.
*SERIES CONNECTION CONSTAN'.I" VOLTAGE OPERATION, WITH CURRENT LIMIT
1. Apply AC power input 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
automatic crossover 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 load requirements 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.

2. Determine load requirements, select wire size from figures 1 and 2 choose correct. type of series supply-load
connections from figures 7 and 8. Refer to paragraph on CONNECTION.S FOR SERIES OPERATION,

3. Connect power supply terminals as shown on the selected connection dtagrarn As requ:red select, resistors
Rpar s Rs. and Ry and diodes CRg and CRypy; in accordance with instructions contained in CONNEC-
TIONS FOR SERIES OPERATION. Do not connect load.

4 **Place power ON-OFF switch in ON position and adjust OUTPUT VOLTAGE control knobs on the (M)
unit to obtain the desired meter indication. Adjust (S} unit QUTPUT VOLTAGE controls until {8) unit
voltage meter indication equals (M) unit voltage meter indication. This setting will be approximately one-
half of the combined (M) and (S) unit cutput voltage. The (S} unit will track any change in (M) unit output
voltage made with the (M) unit OQOUTPUT VOLTAGE control. Place power ON-OQFF swrt,ch in OFF
position.

5. When current to the load must be limited to an intermediate value within the current raling of each supply,
proceed as follows:
a) Connect jumpers between 4V 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 desired current limit point, as indicated on current meter.

*Applies only to units of equal voltage and current cehacities, when units of unequal ratings are series

connected, consult factory.
**This step does not apply to figure 8,
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- ¢) Set CURRENT LIMITER control on (S} unit shghtly ab(we CURRENT LIMITER contro] setting on
(M) unit.
d) Place power ON-OFF switch in OFFpomtlon and remove jumpers between +V and —V terminals.

6. Connect supply to load as shown on the selected connection diagram. :
7. Place power ON-OFF switch in ON Position and check that red power-on indicator is lit.

8. Check that output current and output voltage meters indicate desired values: adjust OUTPUT VOLTAGE .
control knobs and CURRENT LIMITER control as required to obtain correct md:catlons

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

1. Apply AC power input 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
automatic crossover or as a local-sensing constant voltage SOI.ll{Cf 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 connectlon dlagram When the five way binding posts are
used, do not remove barrier strip jumpers.

2. Determine lead requirements, select wire size from figures 1 and 2 and choose correct type of series supply-
load connections from figures 7A and 8A. Refer to paragraph on CONNECTIONS FOR SERIES
OPERATION.

3. Connect power supply terminals as shown on the selected connection diagram. As required. select resistors
RpaL . Rg, and Ry and diodes CRg and CRy as instructed in CONNECTIONS FOR SERIES OPERA-
TION. Do not connect load.

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

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

6. When the voltage to the load must be limited to an intermediate value within t.he voltage ratmg of the
series combination, proceed as follows:
a) Place power ON-OFF switch in ON position.
b} Turn the {M}unit OUTPUT VOLTAGE control knobs until voltage meter indicates approximately one-
half the total rating desired for the series combination.
¢) Place power ON-OFF switch in OFF position.

7. Adjust CURRENT LIMITER control for the desired load current as follows:
a} Connect jumpers between +V and —V terminals on (M) unit.
b} Place power ON-OFF switeh 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 contrel setting on
{M) unit.
d) Place power ON-OFF switch in OFF position and remove jumpers between +V and —V terminals.

8. Connect supplies to load as shown on the selected connection diagram.
9. Place power ON-OFF switch in ON position and check that red power-on indicator is ht

10. Check that output current and output voltage meters indicate desired values; adjust OUTPUT VOLTAGE
control knobs and CURRENT LIMITER control as required to obtain correct indications.

11. Power supplies are now in proper operation.
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PARALLEL CONNECTION CONSTANT VOLTAGE OPERATION.. WITH CURRENT LIMIT

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

1.

NOTE: When shipped from the factory the supply is ready for use as a constant current source with

aulomatic crossover 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 load requirements 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 requirements, select wire size from f:gures 1 and 2 and choose correct type of parallel
supply-load connactions from figures 9A and 9B. Connect supply terminals as shown on the selected
connection diagram, but do not connect load.

3. Place power ON-OFF switch in ON position,

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

Adjust (M) unit OUTPUT VOLTAGE control for the desired voltage as read on (M} unit voltage meter.
Place power ON-OFF switch in OFF position.

When current to the load must be limited to an intermediate value within the current rating of each unit,

proceed as follows:

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

b} Place power ON-OFF switch in ON position and adjust (M} unit CURRENT LIMITER control for
desired meter reading. The short circuit current will be the sum of {M} & (S) unit current meter readings.

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

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

Check that output current and output voltage meters indicate desired values; adjust OUTPUT VOLTAGE
control knobs and CURRENT LIMITER control as reguired to obtain correction indications,

Power supplies are now in proper operation.

PARALLEL CONNECTION CONSTANT CURRENT OPERATION, WITH VOLTAGE LIMIT

1. Apply AC power input 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

automatic crossover 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 load requirements that need different
supply-load connections. Refer to the appropriate connection dlagram When the five way binding posts are
used, do not remove barrier strip jumpers.

. Determine load requirements, select wire size from figures 1 and 2, and choose correct type of paraliel

supply-load connections from figure 9A. Connect supply terminals as shown on the selected connection
diagram, but do not connect load. -

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

4. Turn (8) unit current limiter control fully CW,
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5, Adjust (M) unit OUTPUT VOLTAGE control for the desired voltage limit point as read on (M} unit
voltage meter,

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

7. Set the desired load current as follows:
a} Connect supply to the load and place a jumper across load terminals,
b) Place power ON-OFF switch in ON position and adjust (M} unit CURRENT LIMITER control for
desired meter reading. The regulated current will be the sum of (M) and {S) unit current meter readings.
¢) Place power ON-OFF switch in OFF position and remove jumper across lead.

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

9. Check that output current and output voltage meters indicate desired values; adjust OUTPUT VOLTAGE
control knobs and CURRENT LIMITER congrol as required to obtain correct indications.

10. Power supplies are now in proper operation.

OPERATION AFTER PRO_TECTIV_E DEVICE SHUTDOWN

Thermostat Shuidown

The thermostat opens the input ¢ircuit only when the temperature of the transistor heat radiator exceeds a
‘maximum safe value. The thermostat will automatically reset when the temperature of the radiator decreases to
safe operation value. After eliminating the cause(s) for overheating and allowing time for the power supply to
cool to a proper temperature, resume operation of the supply. Refer bo appropnate operation paragraph in
DETAILED OFERATING 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 fuses can occur when mechanical vibrations from the installation combine with thermally induced
stresses to weaken the fuse metal. Many fuse failures are caused by a temporary condltlon and replacing the
blown fuse will make the fuse protected circuit operatwe :
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MAINTENANCE

GENERAL _ : : o : o S

This section describes trouble analysis routine, replacement procedures, calibration and test procedures
that are useful for servicing the Lambda power supply. A trouble chart is provided as an aid for the
troubleshooter. Refer to the section on SPECIFICATIONS AND FEATURES for the minimum performance
standards. ' s C S - '
TROUBLE ANALYSIS ' -

Whenever trouble occurs, systematically check all fuses, primary power lines, external circuit elements,
and external wiring for malfunction before trouble shooting the equipment. Failures and malfunctions often can
be traced to simple causes such as improper jumper and supply-load connections or fuse failure due to metal
fatigue. - ' N ' '

Use the electrical schematic diagram and block diagram, figure 10, as an aid to locating trouble causes. The
schematic diagram contains various circuit voltages that are averages for normal operation. Measure 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 transistors with an instrument that has a highly limited current capability. Observe proper polarity
for PNP or NPN to avoid error in measurement. The forward transistor resistance is low but never zero;
backward resistance is always higher than the forward resistance.

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

Do not assume trouble is eliminated when only one part is replaced. This is especially true when one
transistor fails, causing other transistors to fail. Replacing 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 joint to provide an effective heat sink.

NOTE: The leakage resistance obtained from a simple resistance check of a capacitor is not always an
indication of a faulty capacitor. In all cases the capacitors are shunted with resistances, some of which have
low values. Only a dead short is a true indication of a shorted capacitor.

PRINTED CIRCUIT BOARD MAINTENANCE TECHNIQUES

1. If foil is intact but not covered with solder, it-is a good contact. Do not attempt to cover with solder.

2. Voltage measurements can be made from either side of the board. Use a needle-point probe to penetrate to
the wiring whenever & protective coating is nsed 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 soldering transistors.

4. Broken or damaged printed wiring is usually the result of an imperfection, strain, or careless soldering. To
repair small 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 becomes 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 process described below: '

a) Select a 3/16 inch tinned copper braid for use as a wick; if braid is not available, select AWG No. 14 or
No. 16 stranded wire with 1/2 inch insulation removed.

b) Dip the wick in liquid rosin flux.

¢) Place the wick onto the soldered connection and apply soldering iron onto the wick.

d} When sufficient amount of solder flows onto the wick, freeing the component, simultaneously remove
iron and wick. '
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TROUBLE CHART

The trouble chart is intended as a guide for locating trouble causes, and is used along with the schematic
diagram. The trouble chart refers to circuit designatioris of unit A, however the chart is equally applicable to
units B & C which have similar components.

The operating conditions assumed for the trouble chart are as follows:

a) AC power of proper voltage and frequency is present at input terminals.

b} Either positive or negative terminal is connected to chassis ground

¢) The power supply is connected for constant voltage with local sensing. See schematic; dotted lines
“indicate jumpers connected for local sensing nperatlon :

Symptom
1. Zero volits DC output

14

TROUBLE SHOOTING CHART

Possible Cause

OUTPUT VOLTAGE controls

turned fully CCW.

CURRENT LIMITER control

turned fully CCW.

Short circuit across
output of supply.

‘Fland/orFZopen

R60; RGI ‘and/or R66 open
{unit B only} :

R70, R71, and/or R76 open
(unit C only)

Series regulator section open.

Open CR3

Open CR104,

Open Q103.

Current sensing resistor

open.

‘Jumpers between terms -
10-9 and 7-6 open.

Remedy

Check QUTPUT VOLTAGE
controls for proper

setting and correct

as necessary. '

Check CURRENT LIMITER
for proper setting &

correct as necessary.

" Check load and load

connections, cotrect -

as necessary.

Replace F1 or F2;

if it blows immediately,

check for shorted transistors
QI or Q2 & capacitors -

C4 & CI0, replace as necessary.

Check for shorted transistors Q4,
Q5 and capacitors C5, C11. Replace
defective components

Check for shorted transistors Q6, Q7
and capacitors C6, C12. Replace
defective components.

Check Q1, Q2 for open,
replace as necessary,

Check CR3 for open;
replace as necessary.

Check CR104 for open,

- replace as necessary.

Check Q103 for open &

- replace as necessary.

Check R52 for open. R3
for short; replace as necessary..

" Check supply terminal

connections; correct
as necessary.
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Symptom

8.

Unable to adjust

High ripple at
twice line frequency

and unregulated DC output.

. High ripple at

twice line frequency

. Highripple at

line frequency.

. Same as 3, except

intermittent.,

. High ripple at

frequency other
than line or
twice line
frequency.

Large spikes at output.

~ Possible Cause

Aux. rectifier CR101 open.

Damaged OUTPUT VOLTAGE
controls,

Jumper hetween terms’

- 4-3 open

. Series regulator transistors

shorted,
OpenCl.
Defective main rectifier.

Foreign matter fallen
into unit.

‘Oscillation due to

defective component in
filter network.

Capacitors C8, C9 opeﬁ.

. _Remedz .

Check CR101 for open:
replace as necessary.

- Check R1A, and B for

short or open; replace as
necessary.

Check supply terminal
connections; correct. as
necessary.

Check Ql, Q2, for short
and replace as necessary.

Check C1 for apen,
replace as necessary.

Check for open in -
CR1, CR2.

Check for loose bench
hardware and wire chippings
that may have fallen through
cover: c :

Check for open C4,

C102, C10 and check

“for open and/or

short in C106 & R114. -
Replace defective component.

Repléce C8, C9 as necessafy.

ADJUSTMENT OF VOLTAGE CALIBRATION CONTROLS R108, R208, R308

maximum ratings, adjust R108 as follows. Whenever R6A, R6B, R206, Q203, or IC201 are replaced and voltage

The adjustment procedure requires that the power supply is removed from associated eﬁuipménl. is at an
ambient temperature of 25-30°C- and is operated at nominal line voltage, no load.

Whenever R1A, RIB, R108, R108, Q103 or ICIOl are -replhced and voltage indications do not reflect

indications do not reflect maximurm ratings adjust R208 as follows. Wherever R8A, R8B, R306, Q303, or IC301
are replaced and voltage indications do not reflect maximum ratings, adjust R308 as follows. :

1.

2.

3.

4.

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

Break seal on wiper of R108, R208, or R308 from resistor housing.

Place power ON-OFF switch in ON Position.

Turn QUTPUT VOLTAGE controls fully CW.
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5. Adjust R108, R208, or R308 until maximum output voltage is reached {as indicated on voltage meter). 1f
better than 2% accuracy is required, connect a DVM (John Fluke Model 891A or equivalent) at supply
output terminals to measure output voltage. :

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

7. After adjustment is completed, remove AC power input to the supply and reseal wiper of R108, R208, or
R308 to potentiometer housing.

ADJUSTMENT OF CURRENT CALIBRATION CONTROL R102, R202, R302

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

Whenever IClOlI. R3. R101. R102 or R52 are replaced, and current indictions do not reflect maximum
ratings, adjust R102 as follows. Whenever IC201, R4, R201, R202, or R66 are replaced, and current indications
do not reflect maximum ratings, adjust R202 as follows. Whenever 1C301, R5, R301, R302, or R76 are replaced,
and current indications do not reflect maximum ratings, adjust R302 as follows.

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

2. Unsolder wiper of R102, R202, or R302 from resistor housing and set at midpoint position.
3. Place a jumper between +V and —V terminals.

4, Turn CURRENT LIMITER control fully CW,

5. Place power ON-OFF switch on ON position.

6. Adjust R102, R202, or R302 until output current (as read on current meter) is 106% of rating for the supply.
Refer to table 1 for maximum current ratings. B

7. Place power ON-OFF switch in OFF position,

8. After adjustment is completed, remove AC power input to the supply and solder wiper of R102, R202, or
R302 to resistor housing. o

PERFORMANCE CHECKS

Checks With Constant Voltage Operation

Check the ripple and regulation of the power supply using the test connection diagram shown in figure 11
Use suggested test equipment or equivalent to obtain accurate results. Refer to SPECIFICATIONS AND
FEATURES for minimum performance standards. ' :

Set the differential meter, DC DVM (John Fluke Model 891A or equivalent) to the selected power supply
operating voltage. Check the power supply load 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 vary the line voltage from 105-132 or 132-105 volts AC and check the power-supply line
regulation accuracy on the differential meter.

Use a VT'VM, Ballantine 320 or equivalent, to measure rms ripple voltage of the power supply DC output.
Use oscilloscope to measure peak-to-peak ripple voltage of the power supply DC output.
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Checks with Constant Current Operation

Check the ripple or regulaﬁon of the power supply usmg the test connection diagram shown in figure
12. Refer to SPECIFICATIONS AND FEATURES for minimum performance standards.

Check the power supply load regulation accuracy while switching from the short circuit to load con-
dition. Measure the voltage across sensing resistor Rs. Use John Fluke Model 891A or equivalent for the
DVM connected across Rs. For Rs use a resistor having the same value as resistor R52 {or as applicable R66
or R76} in the unit being tested. To obtain regulation figure substitute values obtained into regulation
formula:

A E = Regulation in milliamperes,
Rs

where A E is the voltage change in millivolts and Rs is the resistance of the sensing resistor.

Use a Variac to vary the line voltage from 105-132 or 132-105 volts AC and check the power supply
line regulation accuracy using the VI'VM and the regulation formula:

AE
Rs

" SERVICE

When additional instructions are requnred Or repair service is desued contact the nearest Lambda office
where trained personnel and complete faclhtles are ready to assist you.

Please include the power supply model and serial number together with.complete details of the prob-
lem. On receipt of this information Lambda will supply service data or advise shlppmg for factory repair
service,

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

PARTS ORDERING

Standard components and special components used in the Lambda power supply can be obtained from -
the factory. In case of emergency, critical spare parts are available through any Lambda office.

The following information must bé included when ordering parts:
1. Model number and serial num.be.r. of power sﬁpply and purchase date.
2. Lambda part number.
3. Description of part toﬁether with circuit designation.

4. If part is not an electronic part, or is not listed, provide a description, function and location of the part.



PARTS LIST

The electrical parts located on Lambda LPT-7202-FM are listed
here. In addition, there are separate hstmgs of parts for the ey optmn
and LHOV-4 accessory. e

MODEL LPT-7202-FM

LAMBDA

LPT1

CIRC. .

DESIG. DESCRIPTION NO.

Ci Cap., elect., 16,000 mf{ CBT-16-040
<10 + 100%, 30 vde

C2, Cap., elect., 3,900 mf CEBS-32-070

C3 -10 + 100%, 45 vde

Ca Cap., elect,, 460 mf CBR-46-064
-10 + 100%, 20 vde

Ch, Cap., elect., 140 mf CBR-14-062

cé -10 + 100%, 40 vde

c7 Cap., mylar, 0.033 mf CGL-33-008
+10%, 400 vde

C8 Cap., mylar, 0.1 mf CAM-10-012

thru *10%, 200 vde

Ci2

C13 © Not assighed

thru

C49

Cs50 Cap., mylar, 0.001 mf CGK-10-004
+10%, 200 vde

Cbl Not assigned

thru

59

Ced Same as CbQ

C61 Not assigned

thru

65

caa, Same as C8

ce?

CB8, Not assigned

Cée9

C70 Same as C50

C7l Not assigned

thru

C75

C78, Same a5 C8

cTT )

C101  Cap,, elect., 100 mf CBR-10-108
-10 + 75%, 85 vde

., C102  Cap., mylar, 0.047 mf  CGL-47-018

+10%, 200 vde

C103, Not assigned

Cio4

C105 Sameas C8

Ci06 Same as C50

C107 Cap,, elect., § mf CBN-30-015
-10 + 76%, 100 vdc

C201 Same as C101

C202 Same as C102

€203, Not assigned

C204

C205 Bame as C8

C206 Same as C50

C207  Same as C107

C301  Same as C101

C302 Same as C102

C303, Not assigned

C304

C305 SameasC8

C306 Sameas C50

C307 Bameas C107

CR1 Rectifier FBL-00-054

thru

CR3

MODEL LPT-7202-FM (Cont.)

CIRC, LAMBDA

DESIG. DESCRIPTION - NQ.

CR4, Rectifier ~ PBL-00-094

CR5

CR& Not assigned

thru

CRB2 oo -

CRG3 Rectifier FBL-00-047

thru :

CR65

CRE68 Not assigned

thru

CR72

CR73 Same as CRE63

thew .

CR75

CR101 Rectifier ¥FBL-00-096

CR102, Not assigned

CR103

CR104. - Same as CR101

CR105 Not assigned

CR106, Sameas CR101

CR107

CR108  Hectifjer, zener diode FBM-Z119 .

CR109 . Not assigned .

thea h ;

CRi23 .

CR124 Rectifier, zener diode FBM-Z139

CR.201 Same ags CR101 . o _

CR202, Not assigned

CR203

CR204 Same as CR101

CR205 Not assigned

CR2086, Same as CR101

CR207 .

CR208 Same as CR108

CR209 . Not amigned

thru

CR223

CR224 Same as CR124"

CR301 Same as CR101

CR302, Not.assigned

CR303

CR304 Same as CR101

CR 305 Not assigned

CR308, Same as CR101

CR307

CR308 Same as CR108

CR309 Not assigned

CR323

CR324 Same ags CR124

D81 Pilot light HRD-00-013

Fi "~ Fuse, 5A, 3AG, FFC-05-000
SLO-BLO

F2 Fuse, 104, 3AG, FFB-10-000
NORM-BLO

IC101,** Integrated circuit FBT-00-081

1C201,

10301

Mi Voltmeter, 0-10 vde  EBP-10-040

M2, Voltmeter, 0-20 vde  EBP-20-041

M3

¥%IC101, IC201 and 1C301 was FBT-00-034
on unitz with Serial no, prefixes A & B,



CIRC,

DESIG.

M4
MS,
Mé
Q1
thru
Q3
Q4
thru
Q7
Q8
thru
Q52
Q53

thru
R49
RE5Q,
RE1

R52

R53
RS54
R&E

R56
thru
RG69
R8O
Ré1
R62

R&63
G4

RG65
Ré&6

MODEL LPT-7202-FM (Cont.)

o LAMBDA
DESCRIPTION - NO.
Ammeter, -5 ade EDN-50-037
Ammeter, 0-1.5 ade EDN-15-0356

Transistor, NPN FBN-L157
Transistor, NPN FBN-L156

Not assigned

Transistor, NFN FBN-L10%
Not assigned

Same as Q53

Not assigned

Same as Q53

Not assigned

Transistor, dual FBN-L182
complimentary

Not assigned

Same as Q103

Not assigned

Same az Q103

Res., dual, var,, ww, DNS-15-082

1,300 ohms +5%, 2w/
200 +5%, 2w
Not assigned

Res., var,, ww, 500 ohms DNR-50-013

0%, bw

Res., dual, var., ww,

3,800 ohme + 5%, 2w/200

ahms + 5%, 2w
Not assigned
Same as R6
Not assigned

Res.,, ww, 0.22 obm
45%, bw

Res., ww, 0.1 ohm
+5%, bw

Res., ww, 600 ohma
+3%, 3w

Hes., comp., 100 chms
+10%, Yaw

Res,, comp., 560 ohms
+10%, 4w

Not azsigned

Rey,, ww, 1 ochim
*3%, 3w

Res., comp., 6,800
ohms +10%, 4w
Res,, ww, 750 chms
*3%, 3w

Same ag R54

Same as R55

Res., ww, 0.17 ohm
+6% 3w

DNS-40-061

DFM-22-045
DFM-10-074
DFR-80-006
DEE-1011
DEB-5611

DFN-10-041
DEB-6§521
DFR-75-085

DFM-17-052

MODEL LPT-7202-FM (Cont.)

- ohms +10%, Yiw

CIRC, LAMBDA
DESIG. DESCRIFTION N,
R67 Not assighed
thru
R&9
R70, Same as R60
“RT1
R72 Same as R62
R73 8ame as R63
R74 Same as R54
R75 Same as Rbb
R76 S8ame as R66
R101 Res, film, 8,870 chms DCB-89-073
+1%, YUw _
R102 Res., var., ww, 10,000 DNT-10-009
ohms +10%, 1%w
R103 Res., comp., 2,200 ohms DEB-222]
+10%, %w
R104, Not assigned
R105
R106 Res., ww, 1,200 ohms DF&8-12-030
3%, 2w
R107 Not assigned
R108 Res, var,, cermet, 1,200 DRS-12-014
ohms +20%, 1w
R109 Res., comp., 36,000 DEB-3635
. ohms +5%, Yiw ’
R110  Not assigned
H1I1l - Res., film, 430 ohms - DCR-43-047
_ +5%, hw _
R112° Res., comp., 22,000 DERBR-2231
ohms +10%, %w
R113.  Res,, film, 380 ahms DCR-39-004
+5%, ¥w
R114 Res,, comp., 100 ochms DCB-1011
- A10%, Yaw
R115  Not assigned
thru .
R11B :
R119  Res., comp., 4,700 ohms DCB-4721
A10%, w i
R120 Res., comp,, 6,800 chms DCB-6825
*5%, iw :
R121 Res., comp., 18,000 DCB-1831
chms +10%, Uw
R123 Res,, comp,, 1,200 chms DCB-1221
#10%, Yw
R124 Res., comp,, 22 megohms DCB-2261
+10%, Hw
R201 Same as R101
R202 Same as R102
R203 Not assigned
thru
R205 _ :
R208 Sameas R106
R207  Not assigned
R208 SameasR108
‘R209  Same as R108
R21G, Not agsigned
R211 o
R212 SamessR112
R213 - Sameas RbH4
R214 SameasR114
R2156 Not assigned
thru
R218
R219 SameasR119
R220 Sameas R130
R221 SameasR121
. R222° Not assigned
R223 Res., comp., 1,000 DCB-1021



CIRC,

DESIG,

R224
R301
R302
R303
thru
R3056
R306
R307
R303
R309
R310,
R311 -
R212
R313
R314
R315
thru
R318
R319
R320
R321
R322
R323
R324
S1

82
Ti*
XF1,
XF2

*

F1
R48

c1

Q1
Q2
R1
R2
R3
R4
R5,

Ré
R7

LPT-3

MODEL LPT-7202-FM (Cont.)

DESCRIPTION

LAMBDA.
NO.

Same as R124
Same as R101
Same az R102
Not assigned

Same as R106
Not assigned
Same as R108
Same as R109
Not assigned

Same as R112
Same as RE64
Same as R114
Not assigned

Same as R119
Same as R120
Samhe as R121
Not assigned
Same az K223
Bame azs R124
8Switeh, SPST
Thermostat
Transformer
Fugeholder

FDA-11-040
FKA-137-014
ABA-LPT-1A
HRM-00-009

On units with serial no, prefix A, T1:
is ABA-LPT-1,

' PARTS FOR “V* OPTION

On maodel LPT-7202-FM with suffix

"V capacitor C7, fuge F1, and transformer
T1 change; and 2 resistor R46 is added in
series with D81. Part no. changes for C7, F1,
R486, and T1 are listed here.

Cap.,, paper, 0.01 mf CAL-10-02t
+ 10%, 1000 vdc

Fuse, 3A, 3AB, FFG-03-000
SLO-BLO .
Res., comp., 120,000 DEB-1241
ohms +10%, Yaw

Transformer ABA-LPT-1G

PARTS FOR OVERVOLTAGE
PROTECTOR ACCESSORY MODEL

LHOV-4 .
Cap., mylar, 0.01 mf CGL-10-008
+20%, BO vdc
Transistor, NFN FBN-L102
Transistor, PNP FBN-L114
Res., var., ww or cermet, DNT-10-045
10,000 ohms +10%, % w :
Res., film, 560 chms DCR-56-002
+ 2%, thw
Res,, film, 200 ohms DCR-20-010
+ 5%, hw
Res., tharmistor, 425 DKR-43-004
ohms +5%, 1Yiw . :
Res., comp,, 1,200 ohms DEB-1221
+10%, %w o :
Res., comp., 33 chms DCB-3305

5%, Uw

CIRC.

' PARTS FOR OVERVOLTAGE
_PROTECTOR ACCESSORY MODEL

LHOV-4 {Cont.)
LAMBDA

DESIG. DESCRIFTION NO.

RSB Res,, comp., 15,000 DEB-1531
+10%, Yaw

R9 Res., comp,, 22 phms DEB-2201
+10%, Yew

R1D Same as RS

SCR1  Rectifier, silicon FEP-00-009
controlled
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fN MICROFARDS. < INDICATES TERMINAL ON PRINTED WIRING .10, WHEN REPLACING CRTS OR Q76, RETAIN RADIATOR SCHEMATIC TIAGRAM
2. RESISTOR WATTAGE 172 WATT, RESISTORS ABOVE | WATT BOARD, . FBT-00-033 ON UNITS WITH SERI REGULATED POWER SUPPLY
ARE WIREWOUND UNLESS OTHERWISE NOTED. 6 DESIGNATIONS ARE LAMBDA PART NUMSERS. A i L AL No. MODEL
3. RESISTOR TOLERANCES; COMPOSITION 0% ; WIREWOUND 7 FOR CPERATION AT 47-53 Hz, DERATE CURRENT 10%. ) : - -
+3%. FILM 2 1%. UNLESS OTHERWISE NOTED. : FOR OFERATION AT 63-240 Hz,CONSULT FACTORY, : o B B LPT-7202-FM
4. CAPACITOR TOLERANCES: ELECTROLYTIC -I0%, HOD%: 8. CONDITIONS FOR CIRCUIT POINT MEASUREMENTS, FOR WIRING OF POWER SUPPLY TG 0-20VDC QUTPUT
MYLAR #10%; UNLESS OTHERWISE NOTED. INPUT: 1S VAC , 60 Hz WIRING DIAGRAMS 0 -oAD
. INDICATED VOLTAGES ARE TYPICAL VALUES AND ARE '
5. f‘r‘MBOLS. . D¢ UNLESS OTHERWISE NOTED. o GHMS /Y L A 8y
INDICATES CLOCKWISE ROTATHON OF SHAFT ASUREMENTS ARE TAKEN W(TH 20,000 gH 4
: VOLTMEYER BETWEEN +5 {TERM. 27) 8 INDICATED POINTS F CAL SENSING COM ; LAMBIDA
L INDICATES CONNECTION TO CHASSIS. UNLESS OTHERWISE NOTED. OR LOLA ¢ 3;' _NECT O & B
@ INDICATES ADJUSTMENT OR CALIBRATION CONTROL. A A DT NRETACE rENTHESIS . i;iﬁ:i?:f:w ORK
C_NDICATES ACTUAL UNIT MARKING. ng;g%gm-‘t' %URE%E;D YOLTAGE, ZERO CURRENT ggﬁsﬂsnceﬂgshéaui ,qunglgRsEgloeusmj
* SEE INSTRUCTION MANUAL. READ NOS. IN PARENTHESIS [ XES A-C R
QUTPUTG VOLTS, MAX. RATED CURRENT (SHORT fvisten OFO'"“RU"EW'"C'
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