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SAFETY STEPS TO FOLLOW IF SOMEONE
IS THE VICTIM OF ELECTRICAL SHOCK

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER

IF YOU CANNOT TURN OFF THE ELECTRICAL
POWER, PULL, PUSH, OR LIFT THE PERSON TO
SAFETY USING A DRY WOODEN POLE OR A DRY
ROPE OR SOME OTHER INSULATING MATERIAL

SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON IS FREE OF
CONTACT WITH THE SOURCE OF ELECTRICAL

SHOCK, MOVE THE PERSON A SHORT DISTANCE
AWAY AND IMMEDIATELY START ARTIFICIAL
RESUSCITATION
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WARNINGS

. High voltages and currents exist in this equipment. Serious injury or death

may result from contact with the output terminals or interna circuitry.
Reenergize the equipment before connecting or disconnecting test equip-
ment.

.Do not attempt internal service or adjustment unless another person,

capable of rendering first aid and resuscitation, is present.

* Be sure to discharge capacitors before troubleshooting and repair.
. Adequate ventilation must be provided while using TRICHLOROTRI-

FLUOROETHANE. Prolonged breathing of vapor must be avoided. The
solvent must not be used near heat or open flame; the products of decom-
position are toxic and irritating. Since TRICHLOROTRIFLUORO-
ETHANE dissolves natural oils, prolonged contact with skin must be
avoided. When necessary, use gloves which the solvent cannot penetrate. If
the solvent is taken internally, consult a physician immediately.

Prevent personal injury when applying or removing steel strapping, by
wearing heavy gloves and protective eyewear. Do not handle packing
cartons by the steel strapping.

. Explosive gases may be released during battery charging operations. Be

sure that the charging area is well ventilated. Do not use matches or an open
flame in the charging area. Guard against short circuits; resulting arcs may
cause an explosion. Do not disconnect the battery charger adapter cable
from the battery until the DC ON-OFF circuit breaker is set to OFF, and
the battery charger adapter cable is disconnected from the power supply.
Do not attempt to charge a damaged or leaking battery.

® On seriad numbers 1A through 154A, momentarily turn the AC ON-OFF

circuit breaker first to the ON position, and then to the OFF position after
disconnecting AC power input cable assembly W1. This action will discharge
any voltage present at the terminals of AC INPUT connector J1, and is
required to avoid electrical shock hazard.

Change 1
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POWER SUPPLY PP-6148/U
(NSN 6130-01-062-3618)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a
way to improve the procedures, please let us know. Mail your letter, DA Form 2028
(Recommended Changes to Publications and Blank Forms), or DA 2028-2 located in
back of this manual direct to Commander, US Army Communications-Electronics
Command and Fort Monmouth, ATTN: AMSEL-ME-MP, Fort Monmouth, NJ
07703-5000. A reply will be furnished to you.
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CHAPTER 1
INTRODUCTION

Section |I.

1-1. Scope

This manual describes the lightweight battery
charger Power Supply PP-6148/U and
covers its functions and maintenance at the direct
support and general support levels. This manual
includes functional descriptions, adjustments,

testing, troubleshooting and repair of battery
charger Power Supply PP-6148/U. Throughout this

GENERAL

manual, battery charger Power Supply PP-6148/U
is commonly referred to as the PP-6148/U. Ap-
pendix A contains a list of publications applicable to
the PP-6148/U. Appendijx B consists of the Ex-
pendable Supplies and Materials List applicable to
the direct support and general support levels of
maintenance. The Repair Parts and Special Tools
List is located in TM 11-6130-356-34P.

1-1
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1-2. Consolidated Index of Army Publications and
Blank Forms

Refer to the latest issue of DA Pam 25-30 to determine
whether there are new editions, changes, or additional
publications pertaining to the equipment.

1-3. Maintenance Forms, Records, and Reports

a. Reports of Maintenance and Unsatisfactory
Equipment. Department of the Army forms and pro-
cedures used for equipment maintenance will be those
prescribed by DA Pam 738-750, as contained in
Maintenance Management Update.

b. Report of Packaging and Handling Deficiencies.
Fill out and forward SF 364 (Report of Discrepancy
(ROD)) as prescribed in AR 735-11-2/DLAR 4140.55/
NAVMATINST 4355.73B/AFR 400-54\MCO
4430.3H.

c. Discrepancy in Shipment Report (DISREP) (SF
361). Fill out and forward Discrepancy In Shipment
Report (DISREP) (SF 361) as prescribed in AR 55-38/
NAVSUPINST 4610.33C/AFR 75-18/MCO
P4610.19D/DLAR 4500.15.

1-4. Administrative Storage
Before placing this instrument in storage, its complete
operability must be verified and al deficiencies cor-

rected by accomplishing the performance checks and
adjustment procedures, and maintenance, as prescribed

Section |I.

1-8. Description

A general description of the make-up of the
PP-1648/U is contained in ‘I'M 11-6130-356-12. A

T™M 11-6130-356-34

in chapters 4 and 5. Be sure that the ac power cableisin
its storage location in the top cover panel, and that the
cover is properly fastened on the top panel. Secure
adapter cable to unit. Place the equipment in limited
storage, i.e., organizational storage room. Protect
equipment from dust, humidity, and extreme
temperature changes.

1-5. Destruction of Army Electronics Materiel

Destruction of Army Electronics Materiel to prevent
enemy use shall be as prescribed in TM 750-244-2.

1-6. Calibration

This equipment is to be calibrated in accordance with
TB 43-180, Calibration Requirements for the
Maintenance of Army Materiel.

1-7. Reporting Equipment Improvement
Recommendations (EIR)

If your equipment needs improvement, let us know.
Send us an EIR. You, the user, are the only one
who can tell us what you don't like about the
design. Put it on an SF 368 (Quality Deficiency Report).
Mail it to Commander, US Army Communications-
Electronics Command and Fort Monmouth, ATTN:
AMSEL-PA-MA-D, Fort Monmouth, New Jersey
07703-5000. We'll send you a reply.

DESCRIPTION AND DATA

description of the internal configuration of the
PP-6148/U (fig. 1-2) is provided in the following

paragraph.

Change 1 1-3
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. Figure 1-2(1). PP-6148/U Internal Configuration (Sheet 1 of 2).
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l Figure 1-2(2). PP-6148/U Internal Configuration (Sheet 2 of 2)
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a. The PP-6148/U is comprised of three major
assemblies: (1) cover assembly Al, (2) control circuit
card assembly A2, and (3) resistor plate assembly
A3. Cover assembly Al is assembled to the chassis
of the PP-6148/U with captive hardware. A gasket,
recessed in the flange of the chassis, seals the sur-
faces of the chassis and cover assembly Al.

b. Cover assembly Al contains heat producing
components mounted directly to it. These com-
ponents are the saturable core feedback transformer
A1T1, converter power transformer A1T2, rectifier
A1CR1, power and filter switching relays A1K1
through A1K3, switching transistors A1Q1 through
A1Q4, and converter circuit card assembly AlAL.

c. Control circuit card assembly A2 is mounted on
standoffs to the inside of the right side of the
PP-6148/U chassis. Control circuit card assembly
AZ contains components of the input frequency sen-
sing, output regulation and control, and associated
auxiliary power supply circuits.

1-6

d. Additional heat producing components are
mounted to the inside of the PP-6148/U chassis
heat sink. These components include filter
capacitors and inductors, the series pass elements of
the output regulator, and resistor plate assembly
A3. Resistor plate assembly A3 contains the current
range limiting resistors A3R1 through A3R6.

e. All components of the PP-6148/U are secured
to either cover assembly Al, the top panel, or to the
inside of the chassis. Service access to all com-
ponents is accomplished by removing cover assem-
bly Al. When removed, electrical connection bet-
ween cover assembly Al and the power supply
chassis is maintained through a multiwire harness
with enough service length to enable on-line main-
tenance.

1-9. Tabulated Data

For a listing of technical characteristics and a
listing of components supplied, refer to| TM
11-6130-356-12.
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CHAPTER 2
FUNCTIONING OF EQUIPMENT

Section |. BLOCK DIAGRAM ANALYSIS

2-1. General

This chapter describes the theory of operation of the
PP-6148/U. These descriptions are presented on a
functional block and detailed circuit analysis level
and are supported by the foldout diagrams (fig.
[FO-1FO-2, and FO-3) located at the rear of this
manual. Figurés FG-2 and FO-3 illustrate the func-
tional block and detailed schematic diagrams,
respectively. Figure[EQ-1 explains the color coding
system used to identify circuit component values
and should be referred to when performing repair
procedures.

2-2. Scope of Figure[FO-2|

The following paragraphs describe the PP-6148/U
on a functional block level with reference to the
block diagram, figure E®-2. The PP-6148/U is com-
prised of those circuit blocks illustrated on figure

2-3. General Function

The PP-6148/U provides a regulated 12 to 16 V dc
or 24 to 32 V dc output required to operate military
communications equipment such as Radio Set
AN/PRC-70 or to charge an externa battery. The
PP-6148/U maintains a constant output voltage
regardless of variations in ac line voltage within
+15 and — 10 percent. The PP-6148/U maintains a
constant output voltage regardless of output
current until its current limiting setting is reached,
above which, output current is maintained constant
and output voltage decreases proportionately with
the resistance of the load. The operating power for
the PP-6148/U is 115 or 230 V ac at a frequency of
50, 60, or 400 Hz + 5 percent.

2-4. Ac-Dc Rectifier Circuit

The ac input voltage from AC INPUT connector J1
is applied through AC ON/OFF circuit breaker CB1,
to the full wave bridge rectifier CR1, part of the
ac-dc rectifier filter. The dc output of primary rec-
tifier CR1 is filtered by inductor L1, part of the ac-
dc rectifier filter, and capacitors Cl through C4 and
provides a dc prime power source for the dc-to-dc
converter circuits.

2-5. 400 Hz Sensing Circuit

The 400 Hz sensing circuit consists of a high pass
filter network that activates relay A1K2 when the
PP-6148/U is operated from a 400 Hz source. When
activated, relay A1K2 shorts out filter inductor L1
in the ac-dc rectifier filter. The shorting of inductor
LI is required to eliminate excessive voltage drop
across the inductor to 400 Hz, and maintain an
adequate dc power level to the dc-to-dc converter for
input line variations.

2-6. Dc-to-Dc Converter

The dc-to-dc converter consists of high frequency
converter switching transistors A1Q1, A1Q2
A1Q3, and A1Q4, power transformer A1T2, and
saturable core feedback transformer A1T1, followed
by full wave bridge rectifier A1CR1, current
limiting resistor R6, shorting relay P/C) K1, and
filter capacitor C5. This circuitry comprises a self-
oscillating high frequency power converter by virtue
of the saturating characteristics of feedback trans-
former A1T1. These transformer characteristics
establish the oscillating frequency and provide
aternating base drive pulses to the switching tran-
sistors.

2-7.115/230 V ac Switching

The 115/230 V ac switching circuit (imcluding tran-
sistors A1A1Q1 through A1A1Q4 is a level-sensing
circuit that activates relays A1K1 and A1K3 when
the power supply is operated from a 115 V ac power
source. When not activated, the contact con-
figuration of relay A1K1 places the dua primary
windings of power transformer A1T2 in series for
230 V ac operation. When activated, the contact
configuration of relay A1K1 places the dua primary
windings of power transformer A1T2 in parallel for
115 V ac operation. Similarly, relay A1K3 switches
the tapped feedback winding to equalize switching
circuit drive.

2-8. 14V/28V Switching

The secondary winding of power transformer A1T2
is center-tapped to provide output level switching
for 14 V dc and 28 V dc output requirements. When

2-1
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set in the 28V position VOLT SELECT 14V/28V
switch S1, located on the top panel, connects the en-
tire secondary winding to the output regulator cir-
cuits, and connects one-half the secondary winding
to these circuits when VOLT SELECT 14V/28V
switch Sl isset in the 14V position.

2-9. Control Circuit Power Supply

The control circuit power supply provides regulated
dc power to critical control circuits and for
operation of 28 V dc relays. The control circuit
power supply uses the full secondary winding of
power transformer A1T2 as its ac power source.
This ac power is rectified by the full wave bridge rec-
tifier A2CR1 through A2CR4, filtered, and
regulated by zener-controlled, chassis-mounted
transistor Q3.

2-10. Output Rectifier

The ac power output of power transformer AIT2 is.
rectified by full wave rectifier bridge AICR1 and
faltered by capacitor C5 to provide the dc power
source for the output voltage regulator. At initial
turn-on, current limiting resistor R6 is placed bet-
ween rectifier bridge AICR1 and filter capacitor C5
to limit the charging current. The resistor is shorted
out by shorting relay P/IO K1 after a short time
delay period.

2-11. Output Voltage Regulator

The output voltage regulator is a high frequency
voltage switching regulator that is pulse width and
frequency controlled by the regulator control A2U2.
Two series pass transistors, Q1 and Q2, are used in
parallel to accommodate the output voltage and
current requirements and to distribute heat losses
on the heat sink surface. The series pass transistors
are followed by a filtering network consisting of an
energy storing inductor, L2, and filter capacitors C6
and C7. A shunt diode, CR2, permits current con-
tinuation when transistors Q1 and Q2 are switched
off.

2-12. Output Voltage Control/Adjust Circuits

The output voltage control/adjust circuits include
resistor divider networks with potentiometers for
top panel control (VOLTAGE ADJUST RI) and
voltage throw-off (CHARGE OVER) level ad-
justments (A2R26 and A2R33). VOLT SELECT
SWITCH S1 reconnects pertinent control and
monitor components according to the selected 14V
or 28V position.

2-13. Output Current Control/Adjust Circuits

The output current limit is selected by CURRENT
RANGE switch S2 and the load current is sensed
across the current limit sense selected precision
resistor(s) A3R1 through A3R6. The current con-
trol/adjust circuit consists of A2U1 and CURRENT
ADJUST (FINE) potentiometer R2. Within the
selected range (to 8 amperes), the limit is varied by
the CURRENT ADJUST (FINE) potentiometer R2
and controlled through A2U1's effect on the swit-
thing regulator control A2U2.

2-14. Monitoring Output Voltage and Output
Current

Dc output voltage, available when DC ON/OFF cir-
cuit breaker CB2 is in the ON position, is normally
monitored on OUTPUT meter M1, and output
current can be selected for meter indication by the
use of VOLTS/AMPS switch S4. S4 is a spring-
loaded switch, which reverts to the VOLTS position
upon release. DC ON/OFF circuit breaker CB2 also
functions as an overload protection device.

2-15. Protective Circuitry and Reset

Both the voltage throw-off (CHARGE OVER) and
the battery reverse polarity protection circuits func-
tion by de-energizing output relay K1, which discon-
nects the power supply negative output lead from dc
output connector J2. Relay A2K1 functions to light
CHARGE OVER lamp DS1, while CHARGE
RESET switch S3 is used to restore the circuit to
the operational mode.

Section Il. DETAIL ED CIRCUIT ANALYSIS

2-16. Scope of Figure[FO-3|

The following paragraphs describe the PP-6148/U
on a detailed level with reference to the schematic

diagram, figuré FO-B. Each block described in Sec-
tion | is expanded in the following discussion.

2-17. Input Power

The ac input voltage is applied to AC INPUT con-
nector J1. This voltage, which is RFI-suppresed by

2-2 Change 1

EMI filters FL1 and FL2, is applied to AC ON/OFF
circuit breaker CB1. This circuit breaker limits input
current to 7.5 amperes for an extended period and
will withstand 12 ampere surges for periods up to 300
milliseconds. On serial NO's 155A and up, bleeder
resistors R8 through R11 are provided as a safety
measure to discharge filters FL1 and FL2 after ac
power is removed from the PP45148/U. When AC
ON/OFF circuit breaker CB1 is set to the ON posi-
tion, the ac input voltage is applied to the ac-dc
rectifier filter network. This network is comprised of
diode bridge CR1, capacitors Cl through C4, and



Diode bridge CR1 provides full-wave rectified dc to
filter capacitors Cl through C4 and inductor L1.
This inductor corrects the power supply input power
factor for 50 or 60 Hz operation. The full-wave rec-
tified and filtered dc from the ac-dc rectifier filter is
applied to the 115/230 Vac switching and de-to-de
converter circuits.

2-18. Relays A1K1 and A1K3

Transistors Q1 through Q4 (on converter circuit
card assembly AlAI) and their associated circuits
function to energize relay A1K1, which reconnects
the primary windings of power transformer A1T2
for operation from a 115 V ac input line. Relay
A1K3, similarly, operates and functions to equalize
drive to feedback transformer AIT1. With 230 V ac
input, the base-to-emitter bias keeps transistors
A1A1Q4 cut off and relays A1K1 and A1K3 de-
energized.

2-19. Dc-to-DC Converter

The ac-dc rectifier filter output operates a dc-to-dc
converter network consisting of panel-mounted
power transistors A1Ql through A1Q4, com-
ponents on converter circuit card assembly, panel-
mounted transformers A1T1 andhAlIT2, diode
bridge A1CR1, and chassis-mounted capacitor C5.
On cover assembly Al, when the output of the ac-dc
rectifier filter first rises, transistors A1Ql and
A1Q4 start to conduct, and current flows through
the primary winding of transformer A1T2 from ter-
minal 1 to terminal 4. Feedback from secondary win-
ding (terminals 5, 6 and 7) of transformer A1T2 to
the primary winding of transformer A1T1 (ter-
minals 1 and 2), and so to its secondary windings
(terminals 9 and 10 and terminals 3 and 4), quickly
drives transistors A1Q1 and A1Q4 to full con-
duction. The core flux density of transformer A1T1
rises to saturation, at which time the transformer
action reverses, cutting off transistors AlAl and
A1Q4 and turning on transistors A1Q2 and A1Q3.
Current now flows through the primary winding of
transformer A1T2 from termina 4 to terminal 1.
Current flow is thus reversed, until transformer core
saturation results, when the sequence is again rever-
sed. These alterations occur at approximately 3000
cycles per second.

2-20. Converter Rectifier and Filter

With the initial surge limited by resistor R6, the
resulting sguare wave output on A1T2 secondary
windings (terminals 8 to 9 or 8 to 10) is rectified by
diode bridge A1CR1 and faltered capacitor C5. This
converter output dc is then applied to the output
voltage regulator, regulator control, and associated
circuits.

T™M 11-6130-356-34

2-21. Output Voltage Regulator and Regulator
Control

The output voltage regulator consists of two series
pass transistors in parallel, chassis-mounted trans-
istors Q1 and Q2, circuit elements on control circuit
card assembly A2, and storage inductor L2. The top
panel VOLTAGE ADJUST control R1 and
CURRENT ADJUST (FINE) control R2 provides
vernier adjustment of these control circuits. As the
de-de converter output voltage starts to rise from
zero, the regulator control, consisting of integrated
circuit A2U2 (functioning as a Schmitt trigger) and
the drive transistor A2Q4 and A2Q5, maintains the
series pass elements of the output voltage regulator
in a full conduction state. Load current is through
storage inductor L2. When the voltage exceeds the
trigger level of Schmitt trigger A2U2, it changes
state and the series pass elements are turned off.
The magnetic field of inductor L2 collapses, main-
taining current flow until the output voltage falls
below the trigger level of Schmitt trigger A2U2. The
series pass elements are again saturated. Switching
transition periods are a few hundred nanoseconds,
power losses are minimized, and relatively high ef-
ficiency is achieved. Output voltage adjustment
within the selected 14V or 28V range is obtained by
changing the voltage input to Schmitt trigger
A2U2. Fine adjustment is by means of VOLTAGE
ADJUST control R1 on the top panel.

2-22. Current Limit Sense

The current from the output voltage regulator is
sensed in a series resistance network connected in
the positive dc output line. The voltage drop is
proportion to the output current within a selected
range, and part of it is applied through integrated
circuit amplifier A2U1 to the integrated circuit Sch-
mitt trigger A2U2 to effect a reduction in output
voltage when the output current reaches the selec-
ted and adjusted value. The output current limit
range is selected by switching the precision series
resistors (A3R1 through A3R6) according to the
position of the CURRENT RANGE switch S2. In
the 10 position the current limit is fixed at 10 am-
peres. Within the selected (1, 2, 4, or 8) current limit
range, vernier adjustment is provided by the
CURRENT ADJUST (FINE) control R2 connected
(in combination with resistor A2R42) across the
current limiting series resistor in use. The ad-
justable contact of CURRENT ADJUST (FINE)
control R2 provides the finely adjusted limiting
potentia to the integrated circuits.

2-23. Overload Protection

Additional protection from electrical damage due to
overload is provided by the DC ON/OFF circuit

2-3
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breaker CB2 in the dc output circuit. It is a fast-
acting, trip-free, hydraulic-magnetic type which ser-
ves the additional function of a switch. The overload
trip function will operate even if the toggle lever is
manually held in the ON position. The DC ON/OFF
circuit breaker CB2 is a single-pole unit rated at 11.2
amperes, and will trip instantaneously on severe
overloads.

2-24. Voltage Throw-Off (CHARGE OVER)

The output voltage level is additionally applied to a
sensing and control network on control circuit card
assembly A2, for use in effecting output disconnect
at pre-set limits. Components selectively connected
by the positioning of the VOLT SELECT 14 V/28bv
switch S1 provide for automatic disconnect of the dc
output line at alevel of 16.0 to 16.4 V dc in the 14V
position, and 32.0 to 32.8 V dc in the 28V position.
These levels are precisely set during final factory
tests by the use of internal adjustment (poten-
tiometer A2R33 for the 14V range and poten-
tiometer A2R26 for the 28V range). When the out-
put voltage reaches the pertinent voltage limit, the
control and drive circuits associated with tram
sisters A2Q6 through A2Q8 operate to gate on tran-
sistor A2Q9 and energize output relay A2K1 in the
voltage throw-off circuit. Normally-closed contacts
of output relay A2K1 open to release chassis-
mounted K1, which in turn opens the dc output
negative ( — ) line, disconnecting the battery from
the charging circuits. The LC network in the emitter
circuit of transistor A2Q8 prevents operation of the
cutoff relay as a function of transients. A normally-
open contact of A2K1 closes to light the CHARGE
OVER lamp DS1. Momentary operation of
CHARGE RESET SWITCH S3 restores the circuit
to the operational mode.

2-25. Reverse Polarity
Nos 1A Thru 206A)

Circuits on control circuit card assembly A2, in
association with chassis-mounted relay K1, prevent
damage to the power supply conversion and control
circuits in the event that the battery for charging is
inadvertently connected with the polarity reversed.

Protection (Serial

2-4 Change 1

In normal operation, with the battery properly con-
nected, the gate of SCR A2Q11 is back-biased,
preventing operation of relay A2K2, and relay K1 is
energized through normally-closed contacts of
relays A2K1 and A2K2 when control circuit voltage
has gated on SCR A2Q10 to provide a return path
for the cail of relay K1. With relay K1 energized, its
normally-open contacts connect the dc output
negative (-) line to dc output connector J2. If a bat-
tery is connected with polarity reversed, the gate of
SCR A2Q11 is forward-biased, and relay A2K2 can
be energized. If the battery, so connected, has a
voltage potential and current capability that would
inflict damage on the power supply conversion and
control circuits, relay A2K2 will be energized, its
normally-closed contacts are open, relay K1 cannot
be energized, and the power supply negative (-) dc
output line remains open between the battery and
the power supply conversion and control circuits.

2-26. Reverse Polarity Protection (Serial

Nos 207A and Up)

Circuits on control circuit card assembly A2, in
association with chassis-mounted relay K1, prevent
damage to the power supply conversion and control
circuits in the event that the battery for charging is
inadvertently connected with the polarity reversed,
In normal operation, with the battery properly con-
nected, diode CR7 is back-biased, preventing opera-
tion of relay A2K2, and relay K1 is energized through
normally-closed contacts of relays A2K1 and A2K2
when control circuit voltage has gated on SCR A2Q10
to provide a return path for the coil of relay K1. With
relay K1 energized, its normally-open contacts con-
nect the dc output negative (—) line to dc output
connector J2. If a battery is connected with polarity
reversed, diode CR7 is forward-biased, and relay
A2K2 can be energized. If the battery, so connected,
has a voltage potential and current capability that
would inflict damage on the power supply conversion
and control circuits, relay A2K2 will be energized, its
normally-closed contacts are open, relay K1 cannot
be energized, and the power supply negative (—) dc
output line remains open between the battery and
the power supply conversion and control circuits.
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CHAPTER 3

DIRECT SUPPORT MAINTENANCE

Section

3-1. Direct Support

Maintenance at the direct support level includes all
procedures outlined for operator and organizational
maintenance, and additional procedures which
require test equipment and/or skills not available at
the operator and organizational level. These ad-
ditional procedures include all the required testing,
troubleshooting and maintenance of the PP-6148/U
at the direct support level. Direct support maint-
enance restricts the converter circuit card assem-
bly (AlA1l) and the control circuit card assembly
(A2) to testing and replacement only![ Paragraphg
through 3-25 provide these additional
procedures for maintenance of the PP-6148/U at the
direct support level.

3-2. Use of Test Equipment for Measurements

WARNING

High voltages and currents exists in this
equipment. Serious injury or death may
result from contact with the output ter-
minals or internal circuitry. To avoid in-
jury, be sure that the AC ON/OFF circuit
breaker and the DC ON/OFF circuit
breaker are set to OFF before connecting
or disconnecting any external equipment.
On serial numbers 1A through 154A,
momentarily turn the AC ON-OFF circuit
breaker first to the ON position, and then
to the OFF position after disconnecting
AC power input cable assembly W1. This
action will discharge any voltage present
at the terminals of AC INPUT
CONNECTOR J, and is required to avoid
electrical shock hazard.

a. Resistance Measurement Precautions. The
PP-6148/U is transistorized. Strictly adhere to the

INSTRUCTIONS

|. GENERAL

directions governing the use of the test equipment
required to maintain the PP-6148/U.

CAUTION
Do not make any resistance measure-
ments on the PP-6148/U other than those
specified, or while the ac power cable is
connected.

b. Voltage Measurement Precautions. When
measuring voltages, use tape or sleeving to insulate
the entire test probe, except for the extreme tip. A
momentary short circuit can damage a transistor.
(For example, if the bias resistor of a transistor is
shorted out by touching both its emitter and base
with the test probe, excessive current between the
emitter and the base would damage the transistor.)
Use the voltage and resistance diagram [fig. 3-1), to
find the normal readings, and compare them with
the readings taken.

3-3. Voltage and Resistance Measurements

The voltage and resistance measurements for all
transistors in the PP-6148/U are indicated in the
voltage and resistance diagram (fig. 3-1).[Table 3-1
provides the dc voltage measurements for all in-
tegrated circuits and silicon control rectifiers
(SCR's). Before making measurements, determine
whether faulty operation is due to one of the com-
ponents listed in[figure 3-1] or [table 3-1] To do this,
follow the troubleshooting procedures (section 111)
and make the checks given in the applicable chart.
Do not use resistance measurements as the sole
basis for discarding any transistor as defective.
Because of tolerances during manufacture, resistan-
ces of identical transistors may vary from the chart
values.

Change 1 3-1
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VOLTAGE REGUL ATOR

Ql,Q2
(NOTE 4)
SERIES PASS
Q3
68 JAN2NI485 +29.5V
1990 20K
70Q
(NOTE 4) l
(NOTE 4)
12K
+30.0v (NOTE 4)
CONVERTER SWITCH
AIQI-AIQ4
SDT 1022
(SM—-B-595341)
SWITCHES
(NOTE 4) AlAIQ), AIAIQ2
[} JAN2N2907A {NOTE 4)
60 '
10K
(NOTE 4)
} 75K
60 ‘
3K 2a
l (NOTE 4)
(NOTE 4) (NOTE 4)
NOTES

1. ALL VOLTAGE MEASUREMENTS ARE FROM DESIGNATED TERMINAL

TO CHASSIS USING SEMICONDUCTOR DEVICE TEST SET

TS-1836( )/U, NO SIGNAL CONDITIONS.

2. MAKE RESISTANCE MEASUREMENTS BETWEEN INDICATED TERMINALS WITH

SEMICONDUCTOR DEVICE TEST SET TS-1836( )/U.

WHERE TWO RESISTANCE READINGS BETWEEN TERMINALS

ARE GIVEN, THE TOP READING IS THE RESISTANCE

MEASURED WITH THE POSITIVE OHMMETER LEAD

CONNECTED TO THE BASE, THE BOTTOM READING IS THE

RESISTANCE MEASURED WITH THE NEGATIVE OHMMETER LEAD CONNECTED
TO THE BASE. BE SURE TO CHECK THE ACTUAL POLARITY OF THE OHMMETER
LEADS BEFORE MAKING MEASUREMENTS.

4. SEE WAVEFORM DIAGRAM, FIGURE 3-2.

l Figure 3-1(1). Voltage and ResistanceDiagram (Sheet | of 9).

3-2 Change 1
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RELAY DRIVERS
AIAIQ3, AIAIQ4
JAN2N3439 (NOTE4)

90
10K
LEVEL DETECTOR
A20Ql
JAN2N3823
+13.0V
(NOTE 4) (NOTE 4) °
208
25K
+3.0V,
ORIVER
A2Q2 LT
JAN2N2905A
+5.3V | +sov
—0
REGULATOR CONTROL
(NOTE 4)
10K
Y
DRIVER
A2Q5
JAN2NIB93
(NOTE 41 (NOTE 4) (NOTE 4)
2 108
o 15K
6K E ¢
(NOTE 4)  (NOTE4)
W s EL6RMOOS

l 2) Voltage and Resistance Diagram (Sheet 2 of 3).
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SWITCH

AN
nRowv

JAN2N2S07A

ov
A2Q7A
O JAN2N2920
+6.5V
4
/?;-\ [o])
108 ax
ov ,_/ N\ l +6.5V
A2Q78B
P/0 JAN2N2920
+5.0v
el

2
\
@O
b
23

M RELAY DRIVER

-l N_§ +65V A208
JANZN2219A

ov

=H

ov 3 / \ ? +30.0V

ELE6RMOO6

Figure 3-1(3). Voltage and Resistance Diagram (Sheet 3 of 3).
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Preliminary Instructions for [Table 3-1
1. PP-6148/U connected to a 115 V ac, 60 Hz source.
2. PP-6148/U set for 28 V dc as indicated on the OUTPUT meter.

3. No output load.

4, AC and DC ON/OFF circuit breakers set to ON.

5. Oscilloscope internal sync used as applicable.
6. All readings are+ V dc measured to ground (anode VR3 or VR4 as indicated).

TM 11-6130-356-34

! 7 a. Table 3-1. Integrated Circuit and SCR Dc Voltage Measurement Chart

[ntegrated Circujt] Measurements _ SCR Measurements
Ref des/
parFiefnﬂfber Pin Reading part number Terminal Reading
Gate o]
A2U1/SM-C-595345 1 28 A2Q3/2N2324
(GND VRJ) 2,34 Not used (GND VR3) Cathode 0
6 Ground Anode 31
6 8
7 Not used A2Q9/2N2324 Gate 0
8 31 (GND VR4) Cathode 0
9 28.6 Anode 28
10 27.6
A2Q10/VN67AB Gate 0.75
A2U2/SM-C-596345 1 Not used (GND VR3) Cathode 0
(GND VR4) 2 73 Anode 0.8
3 7.3
4 7.3 A2Q11/2N2324 Gate 12.6
6 Ground (GND VR4) Cathode 12
30
7% 37 Anode 28
9 29
10 Not used

3-4. Waveform Diagram

Where a voltage meter level aone gives inadequate
indication of circuit condition, the general nature of

oscilloscope waveforms as shown in[figure 3-2
should be observed. These waveforms are obtained

with the PP-6148/U setup as follows:

a PP-6148/U connected to a 115 V ac, 60 Hz

source.

b. PP-6148/U set for 28 V dc, as indicated on the

OUTPUT meter.

c. Approcimately 5.5 amperes output load.
d. AC and DC ON/OFF circuit breakers set to

ON.

e. Oscilloscope internal sync used as applicable.

Change 1 3-5
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FREQUENCY
L— 100 USEC —f

/ Bi \ .
scl)v ST mw
\\ /

.

(e)
WAVEFORM AT COLLECTOR OF QI ANO Q2
AND EMITTER OF A2Q4 TO DC OUTPUT
CONNECTOR J2 (-) (J2-1 OR KI-A2)

A
WAVEFORM AT I(EM)ITTER AND BASE
OF QI AND Q2 AND collector OF
A204 TO DC OUTPUT CONNECTOR J2
() (J2-1 OR KI-A2)

B

S
[«]
-2

(C)
WAVEFORM AT COLLECTOR OF Q3 T0
DC OUTPUT CONNECTOR
J2 () (J2-1 OR KI-A2)

(D)
WAVEFORM AT EMITTER AND BASE
OF AIQI AND AIQ3, AND COLLECTOR
OF AIQ2 AND AIQ4 TO GROUND

EL6RMOO7

Figure 3-2(1). Waveform Diagram (Sheet 1 of 4).
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(E)
WAVEFORM AT COLLECTOR OF AIQI
AND AIQ3 TO GROUND

—"Mgc |‘—

e—— .28 MSEC —*1

(©)
WAVEFORM AT BASE OF AIQ2 AND
AlQ44 TO GROUND
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NS

(F)
WAVEFORM AT EMITTER OF
AlQ2 AND AlQ4 To GROUND

—

—20V AN
1OV, ,\W
QOVT ‘22X
IN puT
o F' REQUENCY

(H)
WAVEFORM AT EMITTER,BASE,

AND COLLECTOR OF AIAIQI AND
BASE OF AIAIQ3 TO GROUND

EL6RMOOI

Figure 3-2(2). Waveform Diagram (Sheet 2 of 4).
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o

1)
WAVEFORM AT EMITTER AND BASE
OF AIAIQ2 TO GROUND

FREQUENCY

-_— /
(K)

WAVEFORM AT EMITTER OF AIA103
TO GROUND

Q)
WAVEFORM AT COLLECTOR OF

TO GROUND

L
WAVEFORM AT COLLECTOR OF
AIAIQ3 TO GROUND

EL6RMO09

Figure 3-2(3). Waveform Diagram (Sheet 3 of 4).
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I 13v
S,

INPUT
FREQUE

~_

(M)
WAVEFORM AT EMITTER OF AIAIQ4
TO GROUND

cov i

2V SWITCHING SIGNALS ON
2X INPUT FREQUENCY

\_/

©)
WAVEFORM AT BASE OF A2Q4 AND
COLLECTOR OF A2Q5 TO DC OUTPUT
CONNECTOR J2 () (J21 OR KI-A2)
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(N)
WAVEFORM AT COLLECTOR OF

AIAIQ4 TO GROUND

- J I-— S0 USEC

30VT o
! ™ uysec ™—

\_/

(P)
WAVEFORM AT EMITTER AND BASE
OF A2Q5 TO DC OUTPUT
CONNECTOR J2(-) (J2-1 OR KI-A2)

EL6RMOIO

Figure 3-2(4). Waveform Diagram (Sheet 4 of 4).
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Section |I.

3-5. General

Refer to the repair parts and special tools list (RP-
STL),, TM 11-6130-356-34P) and the maintenance
alocation chart, appendix D, TM 11-6130-356-12,

TOOLS AND EQUIPMENT

properly calibrated test equipment items of the
following types (or suitable substitutes) are
required:

a Multimeter AN/USM-223/U,

for tools and equipment required to maintain the b. Oscilloscope AN/USM-281.

PP-6148/U.

3-6. Test Equipment Required
To perform maintenance tasks of this section,

Section |IllI.

3-7. General

The first step in servicing a defective PP-6148/U is
to localize the fault to a defective stage or circuit
responsible for the abnormal condition. The second
step is to isolate the fault to a specific defective part
or parts. In localizing or isolating a fault, the
possibility of intermittent troubles should not be
overlooked. If present, this type of trouble may be
made to reappear by tapping or jarring the equip-
ment. Check all internal wiring for poor solder con-
nections or loose terminals if intermittent troubles
are evident.
a. Localization. The defective stage or circuit can
often be located by one of the following methods:
(1) Top panel OUTPUT meter indications

(2) Visual inspection, the purpose of which is to
localize faults without testing or measuring circuit
voltages or resistances. Through this inspection, the
repair technician frequently can discover troubles,
such as burned resistors or arcing transformer, or
determine the circuit in which the trouble exists.
This inspection is valuable in avoiding additional
damage which might occur through improper ser-
vicing methods, and in preventing future failures.

b. Isolation. Most defective parts must be
isolated by checking voltages and resistances. Refer
to[ paragraphs 3-2,| 3-3, and 3-4 for voltage and
resistance measurement procedures. In addition,
the indications listed in the troubleshooting charts

(table 3-2 thru 3-6) will aid in isolating the trouble.

3-8. Troubleshooting Procedures

Refer to the troubleshooting charts thru
3-6) for step-by-step procedures for systematic
troubleshooting and fault isolation or localization of
the rnalfunctioning PP-6148/U subassemblies or
compon rots. In addition, using only the OUTPUT

3-10

C. Test Set, Semiconductor Device TS-1836( )/U.
d. Tool Kit, Electronic Equipment TK-105/G.

e. Transformer, Variable Power TF-510/U.

f. Voltmeter, Electronic ME-202( )/U.

g. Dummy Load, Electrical DA-638/U.

TROUBLESHOOTING

meter, CHARGE OVER indicator, and operator
controls, and by carefully observing the results ob-
tained while performing the operational checks of
[paragraph 3-4] TM 11-6130-356-12, a preliminary
but effective analysis of fault location can be made
of faults occurring from the voltage switching
regulator to the output. (Refer to[chapter 2] and
figured FO-l. FOI2 ahd FO-3 for circuit descrip-
tions, related component reference designations,
and explanation of component color codes.)

a. When the input power source and output load
have been verified as normal, and with both AC and
DC circuit breakersin the ON position, if there is no
OUTPUT meter indication in either 14V or 28V
VOLT SELECT switch position, or in any
CURRENT RANGE switch position while holding
the VOLTS/AMPS switch aa AMPS, the fault(s)
could be in the regulator, converter, or input power
circuits. However, in [paragraph 3-4b, [TM
11-6130-356-12, if the CHARGE OVER indicator
does light, the fault location is in the meter, its swit-
ch(es) or connections.

b. In the absence of meter indications as in sub
paragraph a above, if the CHARGE OVER in-
dicator lights in only one VOLT SELECT switch
position (14V or 28 V), correction of any meter cir-
cuit faugts should be followed by attention to the
CHARGE OVER voltage cutoff level adjustment
procedure[(para 3-10) for the VOLT SELECT swit-
ch position in which the CHARGE OVER indicator
did not light. If associated OUTPUT meter in-
dications are subsequently observed to be normal,
but the CHARGE OVER voltage cutoff level can-
not be properly adjusted for one VOLT SELECT —
switch positiion, the components and connections
peculiar to that adjusting network are the probable
fault location(s).

c. In circumstances where part of the OUTPUT




meter indications (or responses) are normal, and
others are not, the particular positions of the swit-
ches or the operation of control(s) associated with
abnormal indications will reflect limited areas of
probable fault location

(1) Abnormal indication observed only in one
VOLT SELECT switch positiion effectively
eliminate input power/switching and H-switch con-
version circuits from fault consideration. Fault
location effort can be confined to circuits, com-
ponents, and Connections, starting at the secondary
of converter output transformer A1T2 through the
limited circuit elements associated peculiarly with
the pertinent switch positiin. It can be expected
that consideration of al details of the abnormal in-
dications will further limit the probable area of
fault.

(2) If OUTPUT meter indications are normal
(on both VOLT SELECT positions) in only one, two
or three poditions of the CURRENT RANGE swit-
ch (while VOLTS/AMPS switch is held in AMPS
position), the fault will be associated with the per-
tinent series (current limiting) resister on resistor

TM 11-6130-356-34

plate assembly A3.

(3) If such abnormal meter indications are ob-
served on CURRENT RANGE swich positions 1, 2,
4, and 8, A2R42 and CURRENT ADJUST control
R2 should be checked.

(4) An abnormal meter indication observed only
in position 10 of CURRENT RANGE switch (in
both positions of VOLT SELECT) eliminates
A2R42 and CURRENT ADJUST control R2 from
fault consideratiom

(6) If OUTPUT meter voltage indications ap-
pear normal, except that abnormal variations are
observed with line or load changes, attention is
directed to the regulator circuit, primarily the in-
tegrated circuit module A2U2 and the transistor
series pass elements,

d. If al panel meter indications (or responses) are
normal, but the PP-6148/U does not operate an ex-
ternal load, probable fault locations(s) are either
CB2 (the DC ON/OFF circuit breaker), or K1 and
associated components/connections which could
cause the dc output negative line to fail to close.

Table 3-2. PP-6148/U Troubleshooting Chart

Additional
Item of Test Meter Normal checks and
check conditions Connection readings remarks

Relay K1 Disconnect PP-6148/ | Use Multimeter AN/USM- | 300 ohms. Replace relay K1 if shor-
U from power source | 223/U, RX10O0 scale, to meas- ted or open:
and |oad. ure resistance between ter-

AC: OFF minals X| and X2.
DC: OFF

Power reactor L1 Same as above. Use Multimeter AN/USM- | 0.31 ohm. Replace power reactor L1
229/U, RX1 scae, to meas if open.
ure resistance between ter-
minals and 2.

Power reactor L2 Same as above. Same as above. 0.0175 ohm. Replace power rdactor L2

if open.

Coil L3 Same as above. Use Multimeter AN/USM- | B ohms. Replace coil L9 if open.
228/U, RX1 scale, to meas-
ure resistance between ter-
minals 1 and 2.

Transformer T1 Same as above. Use Multimatar AN/USM- | 6500/ ohms between | Replace transformer T1 if
223/U, RX1000 scale, to | terminals 1 and 2; 8.6 | short or open between
measure resistance between | ohms between ter- | either or both pairs of ter-
termina 1 and 2; and RX10 | minals3and 4. minals.
8cale, to measure resistance
between terminals 3 and 4.

Rectifier bridge CR1 PP-6148/U conneced | Use Multimeter AN/USM- | 140to 360 V dc acrods | If 140 to 360 V dc across
to power source and | 223/U, to measure voltage | + and - terminals, | + and - terminas is ab-
|oad. across + and - terminals, | with ac input at ap- | sent, verify ac input at
AC: ON and to verify ac input at ap- | propriate terminals. appropriate terminals;
DC: ON propriate  terminals, if replace rectifier bridge

necessary. CR1 if ac input is normal
and no dc output.
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Table 3-2. PP-6148/U Troubleshooting Chart-Continued

Additional
Item of Test Meter Normal checks and
check conditions connections readings remarks
TransistorsQland Q2 | a Disconnect PP- |a Use Semi-conductor De- | a Sed figure 3-1. a Replace transistors
6148/U from power vice Test Set TS-1836 Q1 and Q2 if abnormal
source and load. ( YU to check tran- readings are obtained.
AC: OFF sistors Q1 and Q2.
DC: OFF
PP-6148/U con- |bh Sedfigure3-2(A)and (B) | b. . Replace transistors
nected to power (A) and (B). Q1 and Q2 if abnormal
source and load. waveforms are ob-
AC: ON served.
DC: ON
Transistor Q3 a Disconnect PP- |a None. a None a Remove transistor Q3
6148/U from power and connect PP-6148/
source and load. U to power source and
AC: OFF load. With AC and DC
DC: OFF ON-OFF circuit
breaker ON, deter-
mine if unit operates.
If it does, replace tran-
sistor Q3. If it does
not, seelfable 3-bl and
check integrated cir-
cuit A2U2.
PP-6148/U con- |b Sedfigures 3-1 and 3-2 | b. See[figures 3-1 b. Replace Q3 if ab-
nected to power (c). and 3-2 (C). normal voltages
source and load. and/or waveforms are
AC: ON observed.
DC: ON
Table 3-3. Cover Assembly Al Troubleshooting Chart
Additional
Item of Test Meter Normal checks and
check conditions connections readings remarks
Relay A1K1 Disconnect PP-6148/ Use Multimeter AN/USM- | 7500 ohms. Replace relay AIK1 if
U from power source 223/U, RX1000 scale, to short or open.
and load. measure resistance between
AC: OFF terminals X| and X2.
DC: OFF
Relay A1K2 Same as above. Use Multimeter AN/USM- | 300 ohms, Replace relay A1K2 if
223/U, RX100 scale, to meas- short or open.
ure resistance between ter-
minals XI and X2.
Relay A1K3 Same as above. Use Multimeter AN/USM- | 7500 ohms. Replace relay A1K3 if
223/U, RX1000 scale, to short or open.
measure resistance between
terminals XI and X2.
Transformer A1T1 Same as above. Use Multimeter, AN/USM- | 1 and 2:0.175 ohm Replace  transformer

3-12

223/U, RX1 scde, to meas-
ure resistances between
following terminals

land2

3and 4

5and 6

7and 8

9and 10

3 and 4:0.066 ohm
5 and 6:0.055 ohm
7 and 8:0.055 ohm
9 and 10:0.055 ohm.

AIT1 if open between one
or more pairs of ter-
minals.
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Additional
Item of Teat Meter Normal checks and
check conditions connections readings remarks
Transformer A1T2 Same as above. Use Multimeter AN/USM-| 1and2:0.170 ohm Replace transformer

223/U, RX1 scde, to meas-
ure resistances between
following terminals:

land2

3and 4

5and 7

8and 10

3and 4: 0.185 ochm
5and 7: 0.080 ohm
8 and 10: 0.019 ohm.

A1T2 if open between on a
or more pairs of ter-
minals.

Table 3-4. Converter Circuit Card Assembly AIAl Troubleshooting Chart

NOTE

When replacement of component(s) on converter circuit card assembly A1A1 is indicated in Ad-
ditional check and remark column, refer to higher maintenance echelon.

Additional
Item of Test Meter Normal checks and
check conditions connections readings remarks

Diodes A1A1CR4
through A1A1CR15

Transistors A1A1Q1
through A1A1Q4

Disconnect PP-6148/
U from power source
and load.
AC: OFF
DC: OFF

Same as above.

Remove one end of each di-
ode, and use Semi-conductor
Device Test Set TS-
1836( )/U, to compare for-
ward-to-back resistance.

Remove each transistor, and
use Semi-conductor Device
Test Set TS-1836( )/,
RX1000 scale, to measure
for high collector-to-emitter
resistance.

Ratio of forward-to-
back resistance should
be greater than 1 to
100.

Collector-to-emitter
resistance should be
greater than 100 oh-
ms.

Replace if ratio of for-
ward-to-back resistance
for any diode is not
greatar than 1 to 100.
NOTE
Check all of these diodes;
checking only part of this
group of diodes is not
recommended
Replace transistor if
collector-to-emitter resis-
tanceis less than 1000 oh-
ms.

Table 3-5. Control Circuit Card Assembly A2 Troubleshooting Chart

NOTE

When replacement of component(s) on control circuit card assembly A2 is indicated in Additional
checks and remarks column, refer to higher maintenance echelon.

Additional
Item of Test Meter Normal Check and
check Conditions connections readings remarks
Relay A2K1 Disconnect PP-6148/ | Use Multimeter AN/USM- | 700 ohms. Replace relay A2K1 if
U from power source | 223/U, RX100 scale to meas- short or open.
and load. ure resistance between ter-
AC: OFF minals XI and X2.
DC: OFF
Relay A2K2 Same as above. Use Multimeter AN/USM- | 10000 ohms. Replace relay A2K2 if
229/U, RX1000 scale, to shorter or open.
measure resistance between
terminals X and X2.
Coil A2L1 Same as above. Use Multimetar AN/USM- | 72 ohms. Replace coil A2L1 if tihat
223/U, RX10 scale, to meas- or open.
ure resistance between ter-
minals 1 and 2.
Coail A2L2 Same as above. Same as above. Same as above. Replace coil A2L2 if short
or open.
Coil A2L3 Same as above. Same as above. Same as above. Replace coil A2L3 if short

or open.
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Table 3-5. Control Circuit Card Assembly A2 Troubleshooting Chart-Continued

Additional
Item of Test Meter Normal checks and
check conditions connections readings remarks

Transistor A2Q3

Integrated Circuit
A2U1

Integrated Circuit

PP-6148/U connected
to power source and
load; power source set
for 400 Hz input.

AC: ON

DC: ON

PP-6148/U connected
to power

source and load

AC: ON

DC: ON

CURRENT RANGE: 1
a. PP-6148/U con-

Use Multimetar AN/USM-
223/U, to measure voltage
from terminal A2-36 to ter-
minal A2-2.

Connect a 10 amp load to
output terminals and use
output meter to check
current.

a. Use Multimeter AN/

Lessthan | V dc.

Not greater than 2
amps.

a. Greater than 0.8

Replace transistor A2Q8
if voltage from terminal
A2-36 to termina A2-2
isgreater than 1V dc.

Replace A2U1 if current
is greatar than 2 amps.

a Replace integrated cir-

A2U2 nected to power | USM-29/U, to measure V dc. cuit A2U2 if voltage
source and load. voltage across A2Q5. across A2Q5 is less
AC: ON than 0.8 V dc.
DC: ON
b. Disconnect PP- | b. None b. None. b. Remove transistor Q3
6148/U from and Connect PP-
powor  source 6148/U to power source
and and load. With AC and
load, DC ON-OFF circuit
AC: OFF breakers ON, deter-
DC: OFF mine if unit operates. If
it does not replace trans-
sister Q3 and in-
tegrated circuit A2U2.
Table 3-6 Resistor Plate Assembly A3 Troubleshooting Chart
Additional
Item of Test Meter Normal checks and
check conditions connections readings remarks
Resistors A3R1 Disconnect PP-6148/ | Use appropriate scale of [A3R1: 2.2 ohms Replace any open resis-
through A3R6 U from power source | Multimeter AN/USM-229/ | A3R2: 1 ohm tor.
and load. U to messure resistance of [ A3R3: 0.45 ohm NOTE
AC: OFF resistors A3R1 through |A3R4: 0.2 ohm For resistance measure
DC: OFF A3R6. A3R5: 0.05 ohm ments of A3R5 and
A3R6: 0.2 ohm. A3R6, one end of resistor

A3R5 or A3R6 must be
disconnected.

Section IV. MAINTENANCE OF PP-6148/U

3-9. General

This section consists of adjustment/alinement
procedures, general parts replacement techniques,
removal and replacement instructions, and
disassembly and reassembly instructions applicable
to the direct support maintenance level.

3-10. Adjustment/Alinement

This paragraph details the procedure for correctly
and accurately readjusting the voltage throw-off
(CHARGE OVER) levels. Readjustment of these

3-14

levels should not be undertaken unless it has been
demonstrated that the power supply output voltage
is not within the specified range (i.e.) 16.0 to 16.4 V
dc with VOLT SELECT 14V/28V switch at 14V or
32.0 to 32.8 V dc with VOLT SELECT 14V/28V
switch at 28V. Refer tol. TM 11-6130-356-12,
paragraph 3-#, Operational Checks. out-of-
range voltage throw-off (CHARGE OVER) leve
should be verified by measurement using an elec-
tronic voltmeter with 0.2 percent accuracy or better,
such as the ME-202( )/U, before the following ad-




justments are made. Similarly, the output voltage
throw-off (CHARGE OVER) level must be
monitored, with the ME-202( )/U at 0.1 V dc full
scale sensitivity as the final adjustment are made.

a. Be sure that the maximum dc output voltage
level of the PP-6148/U reasonably exceeds the
voltage throw-off (CHARGE OVER) level to be set

(1) If the levels indicated on the front panel
OUTPUT meter are not greater than 16.4 V dc with
the VOLT SELECT 14V/28V switch at 14V, and
greater than 32.8 V dc with the VOLT SELECT
14v128V switch at 28V, unlock and operate the
VOLTAGE ADJUST control to verify that these
output levels can be obtained (If necessary, operate
and hold the CHARGE RESET switch to prevent
trip-out while making these checks. Be sure the
switch returns to the normal (up) position.)

(2) With the VOLT SELECT 14V/28V switch
a 14V, operate the VOLTAGE ADJUST control
for a front panel OUTPUT meter indication of 16 V
dc, or just below trip-out level, whichever islower.

b. Set the AC and DC ON/OFF circuit breakers to
OFF, remove cover assembly Al and connect the
ME-202( )/U to suitably monitor the dc output
level. Use an internal negative connection to
facilitate voltmeter nulling at the tripout level.

C. Set the AC and DC ON/OFF circuit breakers to
ON, and operate the VOLTAGE ADJUST control
to obtain an exact 16.9 V dc level asindicated on the
ME-202( )/U (nuol function).

NOTE
If necessary, operate and hold the
CHARGE RESET switch to prevent
voltage throw-off circuit trip-out.

d. With the output level precisely set, observe the
CHARGE OVER indicator, and adjust poten-
tiometer A2R33 (fig. 4-2) carefully for trip-out
threshold at this set level.

NOTE
If the trip-out level was low, poten-
tiometer A2R33 should be adjusted in the
clockwise direction if high, poten-
tiometer A2R33 should be adjusted in the
counterclockwise direction.

e. Operate CHARGE RESET switch and
VOLTAGE ADJUST control alternately to verify
that trip-out does not occur below 16.2 V dc, nor
hold above 16.4 V dc asfinally adjusted.

f. Repeat subparagraph ¢ and d above with
VOLT SELECT 14V/28V switch at 28V, with the
output level set at 32.6 V dc, and adjusting poten-
tiometer A2R26 (fig. 4-2) to obtain the desire trip
out level for this range.

0. Repeat subparagraph e above to verify that

T™M 11-6130-356-34

trip-out does not occur below 32.4 V dc, nor hold
above 32.8 V dc as finadly adjuted

h. Set the AC and DC ON/OFF circuit breakers to
OFF, disconnect the ME-202( )/U and reassemble
and secure cover assembly Al.

i. Reconnect the ME-202( )/U to suitably
monitor the dc output level, again operate the
PP-6148/U, and make a final check to verify that
the voltage throw-off levels remain within 16.1 to
16.4 V dc on the 14V range, and 32.2 to 32.8 V dc on
the 28V range before the PP-6148/U is returned to
service.

3-11. General Parts Replacement Techniques

All subassemblies and components of the
PP-6148/U can be replaced without special
procedures. The following precautions apply, hewer,
specifically to this equipment.

a. Do not disturb the setting of any poten-
tiometer.

b. The PP-6148/U is transistorized. Use a pencil-
type soldering iron with a 25-watt maximum
capacity. If the iron must be used with ac voltage,
use on isolating transformer between the iron and
the line. Use a higher-wattage soldering iron for
heavier-duty soldering.

CAUTION
Do not use a soldering gun; damaging
voltage may be induced into components.

c. When soldering semiconductor leads, solder
quickly. Whenever wiring permits, use a heat sink
(such as long-nosed pliers) between the soldered
joint and the semiconductor. Use approximately the
same length and dress of leads as used originally.

3-12. Repair

L ocate the defective component or part with the aid
of the parts location illustration:[figure 3-3| for cover
assembly Al [figure 3-4 for resistor plate assembly
A3, and[figure 3-5lfor chassis mounted components.

3-13. Disassembly Instructions

Disassembly of the PP-6148/U is to be ac-
complished to the extent necessary to correct
malfunctions. The instructions have been separated
by areas. Disassemble the PP-6148/U in accordance
with the applicable area to be repaired. Disconnect
the power source, and set the AC and DC ON/OFF
switches to OFF before beginning disassembly.
Comply with precautionary instructions to avoid in-
jury to personnel and damage to equipment. Before
disconnecting a component, tag and identify all its
connecting leads, connecting terminals or con-
necting points to facilitate reconnection.
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Figure 3-3. Cover Assembly Al, Parts Location Diagram.
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3-14. Removal, Disassembly and Reassembly of
Cover Assembly Al
(fia. 3-3)

Legend fof figure 3-3

1. Converter cicuit card assembly AlAl
2 Screws (6) and washers (12)
3. Relay A1K1
4. Relay A1K2
5 Relay A1K3
6. Screws (2), washers (4), and spacers (2)
7. Semiconductor device A1CR1
8. Transformer A1T1
9. Nut and washers (2)
10. Transformer A1T2
11, Nuts(4) and washers (8)
12. Resistor AIR1
13 Nuts (2) and washers (4)
14. Transistors A1Q1 through A1Q4
15. Screws (2), washers (2), and disk

a. Removal. Remove cover assembly Al (3,[fig]
[3-5) by loosening 14 captive screws (4).
b. Disassembly.
(1) Disconnect leads and remove converter cir-
cuit card assembly Al Al (1[fig. 3-3) by removing
six screws and 12 washers (2).

NOTE
Components of converter circuit card
assembly AIAl are to be removed and
replaced at the general support level only.

(2) Remove relay A1K1 (3), A1K2 (4) and A1K3
by disconnecting leads and removing two screws,
four washers, and two spacers (6) in each case.

(3) Remove semiconductor device A1CR1 (7)
and transformer A1T1 (8) by disconnecting the
leads and removing one nut and two washers (9) in
each case.

(4) Remove transformer A1T2 (10) by discon-
necting its leads, and removing four nuts and eight
washers (11).

(5) Remove resistor AIR1 (12) by disconnecting
its leads, and removing two nuts and four washers
(13).

(6) Remove transistors A1Q1 through A1Q4
(14) by disconnecting the leads, and removing two
screws, two washers and one disk (15) in each case.
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C. Reassembly.

(1) Reinstall card assembly A1A1 (1) with six
screws and twelve washers (2). Reconnect leads.

(2) Remount relays A1K1 (3), A1K2 (4), and
A1K3 (5) by coating threads of spacers with sealing
compound MIL-S-22473 (item 1, [appx_B)), then
reinstalling with two screws, four washers and two
spacers (6) in each case. Reconnect leads.

(3) Remount semiconductor device A1CR1 (7)
and transformer AIT1 (8) with one nut and two
washers (9) in each case. Reconnect leads.

(4) Remount transformer A1T2 (10) with four
nuts and eight washers (11). Reconnect leads.

(5) Remount resistor A1R1 (12) with two nuts
and four washers (13). Reconnect leads.

(6) Remount transistors A1Q1 through A1Q4
(14) by lying a thin layer of grease DC340-50Z
(item B) to both sides of disk, and then rein-
stalling with two screws, two washers, and one disk
(15) in each case. Reconnect |eads.

3-15. Removal, Disassembly and Reassembly of
Control Circuit Card Assembly AZ

a. Removal. Remove cover assembly Al (3,[figl
by loosening 14 captive screws (4).

b. Disassembly. Disconnect all leads from control
circuit card assembly A2 (&,_fig. 315). Remove con-
trol circuit card assembly A2 by removing two
screws and mounting clips (7), and four screws and
eight washers (8).

NOTE
Components of control circuit card
assembly A2 are to be removed and
replaced at the general support level only.

c. Reassembly. Replace control circuit card
assembly A2 (6) in the PP-6148/U with two screws
and mounting clips (7), and four screws and eight
washers (8). Reconnect leads. Apply sealing com-
pound MIL-S-22473 (item 1, to the two
screws and mounting clips (7) after replacement.

3-16. Removal, Disassembly and Reassembly of
Resistor Plate Assembly A3

v
(fig. 3-4).
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5. Resistor A3R3
6. Resistor A3R5
7. Resistor A3R6
8. Nuts (2) and washers (2)

Figure 3-4. Resistor Plate Assembly A3, Parts Location Diagram

Legend forlfigure 3-5{1):

a. Removal. Remove cover assembly Al (3,[figl
by loosening 14 captive screws (4).
b. Disassembly.

(1) Disconnect all leads from resistor plate
assembly A3 (9,[fig. 3-5). Remove resistor plate
assembly A3 by removing four nuts and eight
washers (10).

(2) Disconnect leads from resistor A3R4 (1,[fig]
[3-4). Remove A3R4 by removing two nuts and four
washers (2).

(3) Disconnect leads from resistors A3R1 (3),
A3R2 (4), A3R3 (5), A3R5 (6), and A3R6 (7). Remove
resistors by removing two nuts and two washers (8)
in each case.

C. Reassembly.

(1) Reinstall resistor A3R4 (1) with two nuts
and four washers (2). Reconnect leads.

(2) Replace resistors A3R1 (3), A3R2 (4), A3R3
(5), A3R5 (6), and A3R6 (7) with two nuts and two
washers (8) in each case. Reconnect leads.

(3) Replace resistor plate assembly A3 (9,[figl
[3-5) in the PP-6148/U with four nuts and eight
washers (10). Reconnect leads.

3-17. Disassembly and Reassembly of Chassis
Mounted Components
(fig. 3-5)
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S L N N

. Cover assembly

Gasket

. Cover assembly Al
. Captive screws (14)

Electronic shielding gasket

Contral circuit card
assembly A2

Screws (2) and mounting
clips(2)

Screws (4) and washers (8)

Resistor plate assembly A3

Nuts (4) and washers (8)

. Filters FL1 and FL2

Filters FL3 and FL4
Capacitors C1 through C4
Capacitor C5

Capacitors C6 and C7
Capacitor CR

Knob

Switch S1

. Switch S2

Switches S3 and $4

. Boot

Resistor R1

Resistor R2

CHARGE OVER indicator
DS1, housing and lens

OUTPUT meter Ml

Washers (4)

. DC output connector J2

28.

29.
30.
3L
32.
33.

34.
35.
36.
3.

Screws (4), washers (10),
plate, and flat washer

Power reactor L1

Power reactor L2

Nuts (4) and washers (8)

Relay K1

Screws (2), washers (4),
and spacers (2)

Rectifier bridge CR1

Nut and washers (2)

Diode CR2

Nut, flat washer, lock-
washer, insulating
washers (2), terminal lug,
and bushing

. Transistors Q1 and Q2
. Screws (2), washers (2),

and insulator
Transistor Q3

. Heat sink
. Screw

Transformer T1

. Nuts (2) and washers (4)

. Diode plate assembly

. Screws (2) and washers (4)
. Circuit breaker CB1

. Circuit breaker CB2

. Plate

. Screws (5) and washers (10)

. ACINPUT connector J1



USED ON SERIAL

NOS 1A THRU 154A ONLY -

Figure 3-5(1). PP-6148/U Chassis Mounted Components,

Parts Location Diagram (Sheet 1 of 2).
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Eigere=? 5(2). PP 6148'U Chassis Mounted Components,
Parts Location Diagram (Sheet 2 of 2).
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a. Cover Assembly. Unclamp and remove cover
assembly (1). Remove gasket (2), if necessary.

b. Cover Assembly Al. Remove cover assembly
Al (3) by loosening 14 captive screws (4), and
remove electronic shielding gasket (5) if necessary.

WARNING
Discharge capacitors before continuing
with following procedures.

c. Filters FL1 and FL2 (11), FL3 and FL4 (12).
Disassembly and reassembly of these filters is ac-
complished employing standard shop techniques.
Apply sealing compound RTV-732 (item 3,[appx B)
to FL3 and FL4 (12) after replacement.

d. Capacitors C1 through C4 (13), C5 (14), C6 and
C7 (15), and C8 (26). Disassembly and reassembly of
these capacitors is accomplished employing stan-
dard shop techniques. Apply sealing compound
RTV-732 (item 3, to C8 (16) after
replacement,

e. Switches S1 (18), X (19), S3 and 4 (20).

(1) Disassembly. Remove knob (17) from S2 (19)
by loosening its setscrew. Disconnect leads from
switch. S1 through S4 are removed by loosening and
removing attaching hardware. Remove boot (21 )
from S1 (18), and S3 and $4 (20).

(2) Reassembly. Reinstall knob (17) on switch
S2 (19), and reinstall S1 through S4 with hardware
previously removed. Replace boot (21) on S1 (18),
and S3 and $4 (20). Reconnect leads.

f. Resistors R1 (22) and R2 (23).

(1) Disassembly. Disconnect leads and remove

attaching hardware.
(2) Reassembly. Remount resistors with hard-

ware previously removed. Reconnect |eads.
g. CHARGE OVER Indicator DS (24).

(1) Disassembly. Unscrew counterclockwise un-
til threads are disengaged, If necessary, separate
the indicator from the lens.

(2) Reassembly. Replace housing with indicator
and lens (24), with rubber O-ring in place. Re-
engage threads and tighten fingertight, making sure
that the rubber O-ring seats and seals properly.

h. OUTPUT Meter MI (25).

(1) Disassembly. Remove leads. Remove meter
(25) by loosening and removing attaching hardware
and four washers (26).

(2) Reassembly. Remount meter (25) with at-
taching hardware and four washers (26). Reconnect
leads.

i. De Output Connector J2 (27).

(1) Disassembly. Disconnect leads. Remove
connector (27) by removing four screws, ten
washers, one plate and one flat washer (28).

(2) Reassembly. Reinstall connector (27) with
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four screws, ten washers, one plate, and one flat
washer (28).

j. Power Reactors L1 (29) and L2 (30).

(1) Disassembly. Disconnect leads from
reactors (29) and (30). Remove reactors by removing
four nuts and eight washers (31 ).

(2) Reassembly. Reinstall reactors (29) and (30)
with four nuts and eight washers (31). Reconnect
leads.

k. Relay Kl (32). Disconnect leads, Remove K1
(32) by removing two screws, four washers, and two
spacers (33). Reinstall relay (32) with two screws,
four washers, and two spacers (33). Reconnect leads.
Apply sealing compound MII.-S-22473 (item 1,
[appx B)) to the relay.

1. Rectifier Bridge CR1 (34). Disconnect |eads.
Remove CR1 (34) by removing one nut and two
washers (35). Reinstall CR1 (34) with one nut and
two washers (35). Reconnect leads.

m. Diode CR2 (36). Disconnect leads. Remove
CR2 (36) by removing one nut, one flat washer, one
lockwasher, two insulating washers, one terminal
lug, and one bushing (37). Reinstall CR2 (36) with
one nut, one flat washer, two insulating washers,
one termina lug, and one bushing (37). Reconnect
leads.

n. Transistor Q1 and Q2 (38).

(1) Disassembly. Disconnect leads. Remove
transistors by removing two screws, two washers,
and one insulator (39).

(2) Reassembly. Apply a thin layer of grease
DC 340-502 (item 2,[appx B)) to insulator, and
reinstall transistor (38) with two screws, two
washers, and insulator (39), Reconnect leads.

0. Transistor Q3 (40).

(1) Disassembly. Disconnect leads. Remove
transistor (40) and its heat sink (41) by removing one
screw (42).

(2) Reassembly. Apply a thin layer of grease
DC 340-502 (item 2, to heat sink (41).
Reinstall transistor (40) and heat sink (41) with
screw (42). Reconnect leads.

p. Transformer Tl (43). Disconnect leads. Remove
T1 (43) by removing two nuts and four washers (44).
Reinstall T1 (43) with two nuts and four washers
(44). Reconnect leads,

g. Diode Plate Assembly (45) Disconnect leads.
Remove diode plate assembly (45) by removing two
screws and four washers (46). Remount diode plate
assembly (45) with two screws and four washers
(46). Reconnect leads.

r. Circuit Breakers CB1 (47) and CB2 (48).
Disconnect leads. On serial nhumbers 155A and up,
disconnect leads and resistors R8 through R11 from
CB1. Remove circuit breaker by removing its
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attaching hardware. Reinstall circuit breaker with
attaching hardware. Reconnect leads. On serial
numbers 155A and up, reconnect leads and resistors
R8 thru R11 to CB1. Apply insulating compound
RTV-3 140( item 4,[appx B) after replacement.

S. AC INPUT Connector JI (51).

(1) Disassembly. Remove plate (49) by
removing five screws and 10 washers (50). Dis-
connect leads to connector J1. Remove connector
J1 (51) by loosening and removing its attaching
hardware.

(2) Reassembly. Reinstall connector J1 (51)
with its attaching hardware. Reconnect |eads.

Replace plate (49) with five screws and 10 washers
(50).

t. If previously removed, replace gasket (5) by
cutting gasket 07-0101-004 (item 5, to
required length and affixing with adhesive 1711
SCOTCH -GRIP (item 6,[appx B). Replace cover
assembly A1 (3) by tightening 14 captive screws (4).

u. If previously removed, replace gasket (2) by
cutting gasket R431N (item 7,[appx B) to required
length and affixing with adhesive 1711
SCOTCH-GRIP (item 6,[appx B). Clamp cover
assembly (1) to PP-6148/U.

Section V. DIRECT SUPPORT TESTING PROCEDURES

3-18. General

Direct support testing procedures are required to
determine whether the performance of repaired
equipment is satisfactory for its return to users.
Each of the following test procedure charts is
preceded by appropriate instructions for setting up
and interconnecting any applicable test equipment

3-19. Modification Work Orders

Currently, MWO 11-6130-50-1 is applicable to the
PP-6148/U .

3-20. Physical Test and Inspection

a. Test Equipment and Materials. Tool Kit,
Electronic Equipment TK-105/G.

to the equipment to be tested. Be sure to follow the b. Procedure.
procedural steps in the order given and set all
controls accurately.
Control settings
Step Equipment under Performance
No. Test Equipment test Test procedure standard
Tool Kit, Electronic Equipment Controls may bein any Inspect al controls and Hardware must be
TK-105/G position. switches for loose or tight; none
missing hardware. missing.
2 N/A Controls may be in any Inspect ac power input cable| No corrosion, loose
position. for any evidence of| connections, or
corrosion, loose connections, | damaged insulation.
or damaged insulation.
3 N/A Controls may be in any Inspect battery charger| No corrosion, loose
position. adapter cable for any eviden- | connections, or
ce of corrosion, loose con-| damaged insulation.
nections, or damaged in-
sulation,
4 N/A Controls may bein any Inspect handle for any| No cuts, tears, or
position. evidence of cuts, tears, or | weakening.
weskening when the protec-
tive top pand cover is
secured to the PP-6148/U
5 | Tool Kit, Electronic Equipment Controls may bein any Inspect external terminals| Hardware must be
TK-105/G position. for loose hardware or any | tight; no dirt or
evidence of dirt or corrosion. | corrossion evident.
6 N/A Controls may be in any Inspect exterior metal sur- | No dust, dirt, grease
position. faces of the PP-6148/U for | moisture, rust, or
excessive dust, dirt, grease, | corrosion.
or moisture and any eviden
ceof rust or corrosion.

3-22 Change 1



3-21. Voltage Tests, Input and Output

a Test Equipment and Materials.

(1) Transformer, Variable Power TF-510/U.

(2) Ac power input cable.

(9) Multimeter AN/USM-223/U (2 required).
(4) Voltmeter, Electronic ME-202( )/U.
(5) Dummy Load, Electrical DA-638/U.

TM 11-6130-356-34

b. Test Connections and Conditions. The test
procedures for performing the voltage tests are to be

(6) 115-230 volt, 400 Hz power source.

AC POWER
INPUT CABLE

Jl

AC INPUT

ELECTRONIC
VOLTMETER

ME-202()/U

performed with the PP-6148/U disconnected from
its operational load (communications equipment or
battery to be charged).[Figure 3-6] shows the basic
teat setup to be used for performing the voltage
tests, as well as other tests in this section

— /
»
VARIABLE 8 pc
POWER v POWER SUPPLY OUT(+) +
TRANSFORMER PP-§i48/U 1loc
TF-510/U /ﬂ _-l 7T

c. Initial Test Equipment Settings. Connect the
test equipment to the power source and allow a 10-

d. Procedure.

OSCILLOSCOPE
AN/USM-281

Figure 3-6. Basic Tent Setup Diagram

ELECTRICAL
DUMMY LOAD
DA-638/U

minute warmup period before starting the procedure
in paragraph d below.

Control Settings

Step
No. Test Equipment Equipment under test Teat procedure Performance standard
1 TF-510/U, AN/UsM-229/U, AC: OFF Connect the test eguipment | None

and ME-202( )/U: POWER: DC: OFF to the power supply as

OFF
TF-510/U: Set for 116 Vac/60

Hz operation as read on
AN/USM-229/U. (Readjust
during test as necessary.)
DA-638/U: Set for an Ammeter
AN/USM-223/U reading of 0O
amps. (Disconnect load if
necessary.)

VOLT SELECT 14V/
28V: 14V

CURRENT RANGE: 10
VOLTAGE ADJUST:

Set fully counterclockwiee

showni

a. Set AC ON-OFF and DC
ON-OFF switches to ON
position.

b. Slowly rotate VOLTAGE
ADJUST control
clockwise.

a ME-202( )/U indi-
cates no more than
120V dc.

b. CHARGE OVER
indicator lights
when output
voltage is between
16.0 and 16.4 V dc
(as read on
ME-202( )/U.

3-23
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d. Procedure-Continued.

Step
No.

Control Settings

Test Equipment

Equipment under test

Test procedure

Performance standard

(cont)

Same as step No. 2.

3-24 Change 1

Same as step No. 2, excep
VOLT SELECT 14 V/28V
28V.

Reduce output voltage

below 16.0V dc and press

CHARGE RESET
switch to down position.
Rotate VOLTAGE

ADJUST control fully

clockwise, while holding
CHARGER RESET
switch down.

- Set the DA-638/U for an

AN/USM-223/U  reading
of 5.0 £+ 0.2 amps and
rotate VOLTAGE
ADJUST control
counterclockwise until
ME- 202( )/U indicates
16.0+ 0.1V dc.

Set the DA-638/U for an
AN-USM-223/U reading
of 85+ 0.5, 0.0amps.

. Set the DA-638/U for an

AN/USM-223/U  reading
of 0 amps. (Disconnect
load if necessary.)

. Set the DA-638/U for an

AN/USM-223/U  reading
of 5.0 £+ 0.2 amps and
rotate VOLTAGE
ADJUST control
counterclockwise  until
ME- 202( )/U indicates
12.0+ .01V dc.

i. Set the DA-638/U for an

AN/USM-223/U reading
of 85+0.5, 0.0amps
Set the DA-638/U for an
AN/USM-223/U  reading
of 0 amps. (Disconnect
load if necessary.]

. Verify AC ON-OFF and

DC ON-OFF switches in

ON position.

. Slowly rotate VOLTAGE
ADJUST control
clockwise.

Reduce output voltage
below 32.0 V dc and press
CHARGE RESET
switch to down position.

. While holding CHARGE

RESET switch down,
rotate VOLTAGE
ADJUST CONTROL
clockwise until
ME-202( )/indicates at
least 33.0 V dc.

c. CHARGE OVER
indicator goes out.

d. ME-202( )/U indi-
cates at least 16.5
V dc.

e. ME-202( )/U indi-
gates 160 £ 0.1V
C.

f. ME-202( )/U indi-
cates 16.0 £ 0.1 V
dct 2.0%

g. ME-202( )/U indi-
cates 16.0 + 0.1 V
dc + 2.0%

h. ME-202( )/U indi-
cates 120 £+ 0.1 V
dc.

i. ME-202( )/U indi-
cates 120 =+ 0.1
vdc + 2.0

j- ME- 202( )/U indi-
cates 120 £ .01 V
dc+ 2.0%

a. ME-202( )/U indi-
cates no more than
240V dc.

b. CHARGE OVER
indicator lights
when output
voltage is between
32.0and 32.8 V dc
(as read on
ME-202( )/U.

c. CHARGE OVER
indicator goes out.

d. ME- 202( )/U indi-
cates at least 33.0
V dc.



d. Procedure-Continued.
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Control Settings

St
N?)l.O Test Equipment Equipment under test Test procedure Performance standard
3 Set the DA-638/U for an | € ME - 202( )\U indi-
(cont) AN/USM-223/U reading cates 240 £ 0.1 V

Same as step No. 2.

Same as step No. 2.

Same as step No. 2.

Same as step No. 2, except
VOLT SELECT 14 V/28V:

28V.

of 5.0 £ 0.2 amps and
rotate VOLTAGE
ADJUST control
counterclockwise  until
ME-202( ) U indicates
240+ 0.1V dc.

Set the DA-638/U for an
AN/USM-223/U reading
of 8.5+ 0.5, -0.0 amps.
Set the DA-638/U for an
AN/USM-223/U  reading
of 0 amps (Disconnect
load if necessary.)

Set the DA-638/U for an
AN/USM-223/U  reading
of 5.0 + 0.2 amps and
rotate VOLTAGE AD-
JUST control clockwise
until ME-202( )/U in-
dicates32.0+ 0.1V dc.
Set the DA-638/U for an
AN/USM-223/U  reading
of 10.0 + 0.5 amps.

Set the DA-638/U for an
AN/USM-223/U  reading
of 0 amps. (Disconnect
load if necessary. )

Rotate VOLTAGE AD-
JUST control clockwise
until ME-202( )/U in-
dicates 14.0 £ 0.1 V dc.

Set the DA338/U for an
AN/USM-223/U reading
of 8.5 + 0.5, 0.0 amps,
and hold the VOLTS/
AMPS switch on
PP-6148/U top panel in
AMPS Position.

c. Set the DA-638/U for
an AN/USM-223/U
reading of 0 amps
(Disconnect load if
necessary.)

a. Rotate VOLTAGE
ADJUST control clock-
wise until ME-202( )/U
indicates 28,0 + 0.1 V
de.

b. Set the DA-638/U for an
AN/USM—223/U reading
of 8.5 + 0.5, 0.0 amps,
and hold the VOLTS/
AMPS switch.

dc.

f. ME-202( )/U indi-
cates 24.0 + 0.1 V
dc+ 1.5%

g. ME-202( )/U indi-
cates 24.0 + 0.1 V
dc+ 1.5%

h. ME-202( )/U in-
dicates 32.0 + 0.1
V dc.

i. ME-202( )/U in-
dicates 32.0 = 0.1
V dc *+ 1.5%.

j- ME-202( )/U in-
dicates 32.0 = 0.1
V dc *+ 1.5%.

a OUTPUT meter on
PP-6148/U  top
panel indicates
140+ 01V dc+
approximately one-
half a meter face
division.

b. OUTPUT meter on
PP-6148/U  top
panel indicates
10.0 £ 0.5 amps *
approximately one-
half a meter face
division.

c. ME-202( )/U indi-
cates 14.0 + 0.1 Vdc
+ 2.0%.

a. OUTPUT meter on
PP-6148/U top
panel indicates 28.0
0.1 V dc = ap-
proximately  one-
half a meter face
division.

b. OUTPUT meter on
PP-6148/U  top
panel indicates 10.0
+0.5 amps * ap-
proximately  one-
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d. Procedure-Continued.

Control Settings
Step
No. Test Equipment Equipment under test
5
(cont)
6 Same as step No. 2 VOLT SELECT 14V/28V: 14V
CURRENT RANGE: 10
VOLTAGE ADJUST: Set
fully counterclockwise
AC: ON
DC: ON
7 Same as step No. 2. Same as step No. 6, except
VOLT SELECT 14 V/28V:
28V.
8 TF-510/U: Set for 230 Vac/60 | Same asstep No. 6.
Hz operation as read on
AN/USM-223/U.  (Readjust
during test as necessary.)
DA-638/U: Set for an
AN/USM-223/U reading of O
amps. (Disconnect load if
necessary.)

3-26 Change 1

=

. Rotate

Tes procedure

on PP-6148/U top
panel in AMPS
position.

. Set the DA-638/U for

an AN/USM-223/U
reading of 0 amps.
(Disconnect load if
necessary.)

. Set the DA-638/U for

an AN/USM-223/U
reading of 5.0 + 0.2 am-
ps.

VOLTAGE
ADJUST control clock-
wise until ME-202( )/U
indicates 14.0 £ 0. V
dc.

Set the DA 638/U for

" an AN/USM-223/U

reading of 85+ 0.5, 0.0

amps.

d. Set the DA-638/U for

an AN/USM-223/U
reading of 0 amps.
(Disconnect load if
necessary).

Set the DA-638/U for
an AN-USM-223/U

reading of 5.0+ 0.2 am-
ps.
Rotate VOLTAGE

ADJUST control clock-
wise until ME-202( )/U
indicates 28.0 + 0.1 V
dc.

. Set the DAG38/U for

al  AN/USM-223/U

reading of 8.5+ 0.5, 0.0

amps
Set the DA-638/U for
an AN/USM-223/U
reading of 0 amps.
(Disconnect load if
necessary.)

Set the DA-638/U for
an AN/USM-223/U

reading of 5.0 + 0.2 am-
ps.
. Rotate VOLTAGE

ADJUST control clock-
wise until ME-202( )/U
indicates 14.0 to 0.1 V
dc.

. Set the DA-638/U for

an AN/USM-223/U

readingof 85+0.5, 0.0

amps.

. Set the DA-638/U for

an AN/USM-223/U
reading of O amps.
(Disconnect load if
necessary)

Performance standard

half a meter face
division.

c. ME-202( )/U in.
dicates 28.0 + 0.1 V
dc + 1.5%.

a. None.

b. ME-202( )/U in-
dicates 14.0+ 0.1 V
dc.

c. ME-202( )/U in-
dicates 14.0 + 0.1 V
dc + 2.0%.

d. ME-202( )/U in-

dicates 14.0 + 0.1 V
dc 2.0%.

a. None.

b. ME-202( )/U in-
dicates 28.0 + 0.1 V
dc.

c. ME -202( )/U in-
dicates 28.00.1 V dc
+ 1.5%.

d. ME-202( YU in-

dicates 28.0 £ 0.1 V
dc + 1.5%.

a. None

. ME-202( )/U in-

dicates 14.0 + 0.1V
dc.

c. ME-202( YU in-
dicates 14.0 + 0.1 V
dc 2.0%.

d. ME-202( )/U in-
dicates 14.0 + 0.1 V
dc 2.0%.
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d. Procedure-Continued.

Control Settings

Step i i Test ed Performance standard

No. Test Equipment Equipment under test procedure

9 Same as step No. 8. Same as step No. 6, except | a. Set the DA-638/U for a. None.

VOLT SELECT 14V/28V: an AN/USM-223/U
28V. reading of 5.0 + 0.2 am-
S.
b.pRotate VOLTAGE b. ME-202( )/U in-
ADJUST control clock- dicates 28.0 £ 0.1 V
wise until ME-202( )/U dc.
indicates 28.0 = 0.1 V
dc.
c. Set the DA-4338/U for | ¢. ME-202( )/U in-
an AN/USM-223/U dicates 28.0 £ 0.1 V
reading of 8.5+ 0.5, -0.0 dc + 1.5%.
amps. _
d. Set the DA-638/U for d. ME-202( )/U In-
an AN/USM-223/U dicates 28.0 £ 0.1 V
reading of O amps. dc + 1.5%.
(Disconnect load if
necessary. )

10 TF-510/U: Set for 115 Vat/ | SameasstepNo.6and 7. Same as step No. 6 and 7. Same as step No. 6
400 Hz operation as read on and7.

AN/U SM-223/U. (Readjust
during test as necessary.)
DA-638/U: Set for an AN/
USM-223/U reading of 0 amps.
(Disconnect load if necessary.)

1 TF-510/U: Set for 230 Vat/ | Sameasstep No.6and 7. Same as step No. 6 and 7. Same as step No. 6
400 Hz operation as read on and7.
AN/USM-223/U.  (Readjust
during test as necessary.)

DA-638/U: Set for an
AN/USM-223/U reading of 0
amps, (Disconnect load if
necessary.) . .
12 TF-510/U, AN/USM-223/U, | DC: OFF Disconnect all test equip | None
and ME-202( )/U: POWER: | AC: OFF ment from the PP-6148/U.
OFF
3-22. Recovery Time Test (5) Dummy Load, Electrical DA-638/U.
T Equi d M ol b. Test Connections and Conditions. The test

& 1651; qume.nt an abl aterials. procedures for performing the recovery time test are

(1) Ac lpqwer Input (/: e , to be performed with a power source input voltage
g)) \'\/AOL:t;;r;i:er Efe':trzr?i’\:-i/lzs 2UO.2( JIU of 115 Vac/60Hz. [Figure 3-7]shows the test setup to

) be used for performing the recovery time test.
(4) Oscilloscope AN/USM-281.
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ELECTRONIC
VOLTMETER

ME_2N12(171)
mEToaVaN I/ v

[—'\J—\_ ———

c. Initial Test Equipment Settings. Connect the
test equipment to the power source and allow a

/ +] MULTIMETER [~
X AN/USM—223/U |
5| DC OUT(+) ——
POWER SUPPLY +VDC OUTPUT $ o ; DEL:JL‘ME:A?lRng?\%
PP-6148/U -
1 |DC OUT({-) T DA-638/U
J2 K I
\ TOGGLE
' SWITCH
l OSCILLOSCOPE
AN/USM - 281
ELERMOI6

Figure 3-7. Recovery Time Test Setup Diagram.

d. Procedure.

10-minute warmup period before starting the
procedure in subparagraph d below.

Step
No.

Control Settings

Test Equipment

Equipment under test

Test procedure

Performance standard

1

AN/USM-223/U, ME-202( )/U,
and AN/USM-281: POWER:
OFF

DA-638/U: Set for an AN/
USM-223/U reading of 10.0
+ 0.5 amps.

Same as step No. 2.

Same as step No. 2; in addition,
set AN/USM-281 time base and
verticl amplitude to con-
venient scales (calibrated), to
measure 25 milliseconds and dc
voltage as required.

3-28 Change 1

AC: OFF
DC: OFF

VOLT SELECT 14V/28V:
14V CURRENT RANGE: 10
AC: ON
DC: ON

Same as Step No. 2, except
DC: OFF

Same as step No. 2, except
AC: OFF

Connect the test equipment
to the PP-6148/U as shown

infigure 3-7]

Adjust VOLTAGE AD-
JUST control for a reading
on the ME-202 ( )/U of 14.0
+01V dc.

Disconnect the AN/USM-
223/U from between the
equipment under test and
DA-638/U, and insert a
toggle switch in its place as
shown infigure 3-7] making
sure that toggle switch is in
the open position.
a. Observing AN/USM-
281, set AC ON-OFF cir-
cuit breaker to ON.

None.

ME-202( )/U indi-
cates 14.0 + 0.1 Vdc
and AN/USM-223/U
indicates 8.5 + 0.5,
0.0 amps.

a. Output voltage re-
turnsto 14.0+ 0.1V
dc £2% within 25
milliseconds, and
any transient (volts
peak-to-peak (vpp))
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St
No.

Control  settings

Test Equipment

Equipment under test

Test procedure

Performance standard

4
(cont)

Same as step No. 2.

Same as step No. 2, except DA-
638/U; Set for maximum

resistance.

Same as step No. 4.

Same as step No. 2, except
VOLT SELECT 14V/28V:
28V and AC: OFF.

Same as step No. 2, except
DC: OFF.

Same as step No. 4

b. Observing ~ AN/U SM -
281, set AC ON-OFF Cir-
cuit breaker to OFF.

c. Observing ~ AN/USM -
281, set AC ON-OFF cir-
cuit breaker to ON, and set
toggle switch to the closed
position.

d. Observing AN/USM-281,
set AC ON-OFF circuit
breaker to OFF.

e. Set DC ON-OFF circuit
breaker to OFF and set
AC ON-OFF circuit
breaker to ON; then, set
DC ON-OFF circuit
breaker to ON.

f. Set toggle switch to the
open position.

Set AC ON-OFF circuit

breaker to OFF, set VOLT

SELECT 14V/2)V to 28V,

hen return AC ON-OFF cir-

cuit breaker to ON (leavin

CURRENT RANGE switc

set to 10). Adjust VOLT-

AGE ADJUST control for a

rading on ME-202( )/U of

28.0£0.1V dc.

With toggle switch in the

open position, connect the

AN/USM-223/U across the

toggle switch as shown in

Set DC ON-OFF
circuit breaker to ON, and
adjust the DA-638/U for an

AN/USM-223/U reading of

8.5+ 0.5, -0.0 amps.

a. Remove the AN/USM-
223/U from the circuit.
Observing ~ AN/USM-
81, set AC ON-OFF
circuit breaker to ON.

occuring does not
exceed 20% of
above level,

b. Any transient (vpp)
occuring does not
exceed 20% of 14.0
0.1V dc £ 1%.

c. Output voltage re-
turnsto 14.0 £0.1V
dc 1% within 26
milliseconds, and
any transient (vpp)
occurring does not
exceed 20% of
above level.

d. Any transient (vpp)
occurring does not
exceed 20% of 14.0
0.l V dc +1%.

e. None

f. Output voltage
returns to 14.0 +0.1
V dc + 1% within 26
milliseconds, and
any transient (vpp)
occurring does not
exceed 20% of
abovelevel.

ME-202( )/U indi-

cates 28.0 +0.1V dc.

AN/USM-223/U indi-
cates 8.5 + 0.5, -0.0
amps.

a. Output voltage
returnsto 28.0 £0. 1
V dc + 1% within 25
milliseconds, ~ and
any transient (vpp)
occurring does not
exceed 20% of

above level.
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d. Procedure-Continued

Control Settings
Step
No. Test Equipment Equipment under test Test procedure Performance standard
7 b. Observing ~ AN/USM-J b. Any transient (vpp)
(cont) 281, set AC ON-OFF cir- occurring does not
cuit breaker to OFF. exceed 20% of 28.0
+0.1V dc +1%.
c. Observing  AN/USM-| c. Output voltage
281, set AC ON-OFF returns to 28.0 +0.1
circuit breaker to ON, and V dc £1% within 25
set toggle switch to the milliseconds, and
closed position. any transient (vpp)
occurring does not
exceed 20% of
above level.
d. Observing  AN/USM-J d. Any transient (vpp)
281, set AC ON-OFF occurring does not
circuit breaker to OFF. exceed 20% of 28.0
0. V dc 1%.
e. Set DC ON-OFF circuit§ e. None.
breaker to OFF and set
AC ON-OFF circuit
breaker to ON; then, set
DC ON-OFF circuit
breaker to ON.
f. Set toggle switch to thej f. Output voltage
open position. returns to 28.0 +0.1
V dc + 1%. within
25 milliseconds, and
any transient (vpp)
occurring does not
exceed 20% of
above level.
8 AN/USM-223/U, ME-202( )/U, | DC: OFF Disconnect all test equip-§ None.
and AN/USM-281: POWER: | AC: OFF ment from the PP-6148/U.
OFF

3-23. Ripple Voltage Test

a. Test Equipment and Materials.
(1) Ac power input cable.
(2) Multimeter AN/USM-223/U.
(3) Voltmeter. Electronic ME-202( )/U.
(4) Oscilloscope AN/USM-281.
(5) Dummy Load, Electrical DA-638/U.

b. Test Connections and Conditions. The test
procedures for performing the ripple voltage test are
to be performed with an input power source of 115
Vac/60 Hz and nominal power supply output

3-30

voltage of 28.0 V dc, 10 amperes load current. The
basic test setup shown in[figure 3-6 is the test setup
to be used for the ripple voltage test. The only ex-
ception is that the Variable Power Transformer
TF-510/U and Multimeter AN/USM-223/U used
with it are not required for the ripple voltage test.

c. Initial Test Equipment Settings. Connect the
test equipment to the power source and alow a
10-minute warmup period before starting the
procedure in sub-paragraph d below.
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Test procedure

Performance standard

Connect the teat equipment
to the PP-6148/U as shown

infigure 3-61
Adjust VOLTAGE AD-
JUST control for a reading

on the ME-202( )/U of 28 £
0.1V dc.

Same as step No. 2.

None

AN/USM-281 displa-
ys amaximum peak to
peak ripple voltage of
+2%of 280+ 01v
dc and the
ME-202( )/U displays
a maximum rms
voltage of + 1% of
280+ 0.1V dc.
Same as step No. 2.

Control Settings
Step
No. Test Equipment Equipment under test
1 AN/USM-223/U, ME-202( ) /U, | AC: OFF
and AN/USM-281: DC: OFF
POWER. OFF
2 DA-638/U: VOLT SELECT 14V/28V:
Set for an AN/USM-223/U | 28V
reading of O amps. (Disconnect | CURRENT RANGE: 10
load if necessary.) AC: ON
DC: ON
3 DA-638/U: Same as step No. 2.
Set for an AN/USM-223/U
reading of 10.0 £ 0.5 amps.
4 AN/USM-223/U, ME-202( )/U, | DC: OFF
and AN/USM-281: AC: OFF
POWER OFF

Disconnect all test equip | None

ment from the PP-6148/U.

3-24. Overload Protection and Current Landing
Test

a Test Equipment and Materials.
(1) Voltmeter, Electronic ME-202( )/U.
(2) Ac power input cable.
(3) Multimeter AN/USM-223/U.
(4) Dummy Load, Electrical DA-638/U.
b. Test Connections and Conditions. The test
procedures for performing the overload protection
and current limiting test are to be performed under

standard ambient temperatures. The input power to
the PP-6148/U should be 115 Vac/60 Hz. Upon com-
pletion of the performance of the overload protec-
tion and current limiting test, verify that no elec-
trical damage may have occurred by performing the
procedures contained in[_paragraphs 3-21,3-22 and
3-23.[Eigure 3-8]shows the test setup to be used for
performing the overload protection and current
limiting test.
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ELECTRONIC
VOLTMETER
ME-202()/U
5 |bc ouT (+)
POWER SUPPLY +VDC QUTPUT
PP-6148/U {)7(} A
I I |bC ouT(-) T
42
TOGGLE
SWITCH
| +| MULTIMETER |-

Figure 3-8. Overload Protection and Current Limiting Test Setup Diagram.

c. Initial Test Equipment Settings. Connect the
test equipment to the power source and allow a 10-

ELECTRICAL
DUMMY LOAD

NA_ o320/t
VAT OO0/ V

minute warmup period before starting the procedure
in subparagraph d below.

d. Procedure.
Control Settings
Step
No. Test Equipment Equipment under test Test procedure Performance standard
1 AN/USM-223/U and AC: OFF Connect the test equipment | None
ME-202( )/U: DC: OFF to the power supply as
POWER: OFF shown in[figure 3-8]
2 DA-638/U: VOLT SELECT 14V/28V: | Rotate VOLTAGE AD- | ME-202( )/U in-

3 DA-638/U:

3-32

Set for an AN/USM-223/U
reading of 5.0 £ 0.2 amps.

Set for an AN/USM-223/U
reading of 10.0 £ 0.5 amps.
4 Same as step No. 3.

28V

CURRENT RANGE: 10
VOLTAGE ADJUST:

Set fully counterclockwise.
CURRENT ADJUST
(FINE): Set fully clockwise.
AC: ON

DC: ON

Same as step No. 2

Same as step No. 2, except
CURRENT RANGE: 8

JUST control clockwise until
ME-202( )/U indicates 28.0
+0.I Vdc.

Same as step 2.

a. Rotate CURRENT AD-
JUST (FINE) control
counterclockwise until
AN/USM-223/U indicates
8.0 £ 0.4 amps.

b. Slowly rotate CURRENT
ADJUST (FINE) control
until AN/USM-223/U in-
dicates 4.0 £ 0.2 amps.

dicates 28.0 + 0.1 V
dc.

ME-202( )/U in-
dicates 28.0 + 0.1 V
dc + 1.5%.

a. AN/USM-223/U in-
dicates 8.0 + 0.4
amps.

b. AN/USM-223/U in-
dicates 4.0 £ 0.2
amps.
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Control Settings
Step . .
No. Test Equipment Equipment under test Test procedure Performance standard
6 Same as step No. 3. Same as step No. 2, except | a. Rotate CURRENT AD- | aAN/USM-2231U in-
CURRENT RANGE: 4 JUST (FINE) control until dicates 2.0+ 0.1
AN/USM-223/U reads 2.0 amps.
+ 0.1 amps.
b. Rotate CURRENT AD- | b. AN/USM-223/U in-
JUST (FINE) control until = dicates 4.0 £0.2 am-
AN/USM-223/U indicates ps.
4.0 0.2 amps. .
6 Same as step No. 3. Same as step No. 2, except | a.. Rotate CURRENT AD-  a. AN/USM-223/U in-
CURRENT RANGE: 2 JUST (FINE) control until  dicates 2.0 £0.1 am-
AN/USM-223/U indicates ps.
2,0 0.1 amps
b. Rotate CURRENT AD- h. AN/JUSM223/UJ in-
JUST (FINE) control until  dicates 1.0 £0.05
AN/USM-223/U indicates amps.
1.0+0.05 amps.
7 Same as step No. 3. Same as step No. 2, except | a. Rotate CURRENT AD- AN/USM-223/U in-
CURRENT RANGE: 1 JUST FINE) control until dicates 0.5 +0.025
AN/USM-223/U indicates ~ amps.
0.6 £0.026 amps.
b. Rotate CURRENT AD-  b. AN/USM-223/U in-
JUST (FINE) control until dicates 1.0 £0.05
AN/USM-223/U indicates  amps.
1.0+0.05 amps.

8 DA-638/U: Set for an | Sameasstep No. 2, except | a. Set DC ON- OFF circuit a. ME-202( )/U in-
AN/USM-223/U reading of ap- | DC: OFF and CURRENT | breaker to ON. dicates 28.0 0.1 V
proximately 7 amps. RANGE: 10 de.

b. Slowly increase current by~ b. AN/USM-223/U in-
adjusting the DA-638/U dicates 8.5 + 0.5,
until the AN/USM-223/U -0.0 amps.
indicates85+0.5 -
amps

c. Continue adjusting the  ¢.. AN/USM-223/U in-
DA-638/U inthesame  dicates 13.0 +1.0
direction up to and in- amps through out
cluding the short circuit ~ the adustment up to
condition. Maintain the  and including the
short circuit condition for short circuit_con-
10 seconds, then remove  dition;  ME-202
the short. ( )V indicates 28.0

10.1 V dc +1%
when the short is
removed. In ad-
dition, there shall be
no evidence of
physical damage
that might have
occurred due to
overload conditions.

9 AN/USM-223/U: DC: OFF Disconnect al test equip-  None.

POWER: OFF AC: OFF ment from the PP-6148/U.

3-25. Battery Discharging/Charging Test

a. Test Equipment and Materials.

1) Battery charger adapter cable.

required).
b. Test Connections and Conditions. The test

procedures

for

(6) Bummy Load, Electrical DA-638/U (2

performing the battery

(
(2) Ac power input cable.

(3) Multimetxer AN/USM-223/U (2 required).

(4) Voltmeter, Electronic ME-202( )/U.

(5) Battery, Vented Nickel-Cadmium BB-651
( )U.

discharging/charging test are to be performed under
standard ambient temperatures. The input power to
the PP-6148/U should be 115 Vac/60 Hz.[Eigured
[3-9 and 3-10 show the test setups to be used for per-
forming the battery discharging/charging test.

Change 1 3-33
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MULTIMETER | (USED TO MEASURE
AN/USM=-223/U | INDIVIDUAL CELLS)
NG.2 f 'S
TOGGLE
SWITCH ELECTRICAL
DUMMY LOAD
DA-638/U
RL NO.2
88-65!( )/U - MULTIMETER
AN/USM-223/U
NO. 1
ELECTRICAL
DUMMY LOAD
DA-638/U
RL NO.I
BATTERY DISCHARGING SETUP
DC OUT {+) -
5 'y _MULTIMETER -
T AN/USM-LLS/U &
POWER SUPPLY
PP-6148/U ToeeLe _—Y
| |ecoutt-) SWITCH
J2
ELECTRICAL
[ DUMMY LOAD
DA —638/U
RL NO.|
ELECTRONIC
VOLTMETER
ME-202( /U
ELECTRICAL
DUMMY LOAD
DA — 638/U
RL NO.2

BATTERY CHARGING SETUP

Fgure 3-9. Battery Discharging/Charging Test Setup Diagram.

EL6RMOIB
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0C OUT (+) MULTIMETER + 5
5 AN/USM-223/U
4
POWER SUPPLY C BB-65I( )/V
PP—6148/U 2
| DC OUT (-) |
J2
Figure 3-10. Battery Discharging Test Setup Diagram.
WARNING

c. Initial Test Equipment Settings. Connect the
test equipment to the power source and allow a 10-
minute warmup period before starting the procedure
in subparagraph d below.

d. Procedure.

NOTE
In order to perform the battery charging
test (step No. 4 thru 6 below), a
discharged battery is required that
provides 20 volts with a 10 ohm load con-
nected to it. If such a battery is available,
skip step No. 1,2 and 3 below.

CAUTION
Do not add electrolyte to the battery in
the discharged condition.

Explosive gases may be released during
battery charging operations. Be sure that
the charging area is well ventilated. Do
not use matches or an open flame in the
charging area. Guard against short cir-
Cuits, resulting arcs may cause an ex-
plosion Do not disconnect the battery
charger adapter cable from the battery
until the DC ON-OFF circuit breaker is
set to OFF, and the battery charger adap-
ter cable is disconnected from the power
supply. Do not attempt to charge a
damaged or leaking battery.
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d. Procedure-Continued.

Step
No.

Control Settings

Teat Equipment

Equipment under test

Test procedure

Perfarmance standard

1

3-36

AN/USM-223/U, and ME-

202()IU:
POWER: OFF

Set one

required.

Set AN/USM-223/U #l to a
gcale suitable for reading 20 V
c.

Same as step No. 1,

115 Vac/60 Hz source.

Same as Step No. 5.

AN/USM-223/U
(marked #1) to the RX1 ohms
scale, and zero the meter as

None

None

None

AC: OFF
DC: OFF

VOLT SELECT 14V/28V:
28V

CURRENT RANGE: 1
VOLTAGE ADJUST: Set
fully counterclockwise.
CURRENT ADJUST
(FINE): Set fully clockwise
AC: ON

DC: ON

Same as step No. 5, except
DC: OFF.

C%nrt;ect the t%et gqui megé
and battery to be discharg
as shown in
(Eéatitery Discharging, Setup).
toggle switch™to open
position, and set one
DA-638/U (marked RL# )
for a reading on
AN/USM-223/U #1 of 10
ohms.

a  Set toggle switch to
closed position, and allow
BB-651( )/U to discharge
until AN/USM-223/U #
indicates 20 Vdc (this will
probably take afew hours
to accomplish).

b. Using the second
AN/USM-223/U (marked
#2), measure voltage of
each individual cell of
BB-651( )/U.

¢ Set toggle switch to open
position. .

Connect the test equipment

to the PP-6148/U as shown

in (Battery

Charging SetuE). Be sure

that toggle switch isin open

position.

a Rotate VOLTAGE
ADJUST control
clockwise ~ until
ME-202( )/U indicates
29.5 V dc. Observe and
note the front panel
OUTPUT meter voltage
reading.

b. Set toggle switch to
closed position, and set
CURRENT ADJUST]
XFINE control for an

N/USM-223/U reading
of 1.0 amps. Hold the
VOLTS/AMPS switch on
PP-6148/U top panel in
AMPS position, and note)
meter reading.

a. Disconnect ME-202( )/U,
AM/USM-223/U, and
DA-638/U from
PP-6148/U.  Connect
battert/) charger adapter,
cable between battery to
be charged and dc output
connector J2 on
PP-6148/U. Set DC

None

AN/USM-223/U #
indicates 10 ohms.

a AN/USM-223/U
é#l indicates 20 V
c.

h. AN/USM-223/U
#2 indicates at
least 1.0 V dc for
each individua cell
of BB-651()/U. (A

lower voltage
indicates a bad
cel)
None
None

2 ME-202()/U indi-
cates29.5V dc.

b AN/USM-223/U
reads 1.0 amps.

i Top panel OUT-
PUT meter in-
dicates the same
voltage reading
+1% as noted in
step No. 5 a above,
and indicates no
more than the

current reading as
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Control Settings

Step
No. Test Equipment Equipmentt under test Test procedure Performance standard
6t ON-OFF circuit breaker noted in step No.
(cont) to ON, and observe top 5b above.
panel QUTPUT meter.
o . b. Battery voltage
b. Periodically disconnect measures 24.0 V dc
the battery from the to indicate suc-
battery charger adapter cessful completion
cable, being sure to set of  battery
DC ON-OFF circuit charging test .
breaker to OFF before
doing so, and measure the
battery  voltage.
Charging is completed
when battery voltage
measures 24.0 V dc
(approximately 8 hours).
7 AN/USM-223/U: AC. OFF Connect fully charged | None
POWER: OFF DC: ON battery to PP-6148/U as
shown inlfigure 3-100
8 AN/USM-2231U: Setupasa | Sameasstep No. 7. a Observe current reading .
milliam-meter. on AN/USM-223/U. a. Current reading on
AN/USM-223/U
does not exceed 50
milliamps.
b. Reversetheleadsat dc |b. Current reading on
output connector J2 on AN/USM-2231U
PP-6148/U, and observe does not exceed 50
current reading on rnilliamps.
. AN/USM-é%B/U. .
9 AN/USM-223/U. and DC: OFF Disconnect all test equip- | None
ME-202( )/U ’ AC: OFF ment and batteries from the
POWER: OFF PP-6148/U.
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CHAPTER 4
GENERAL SUPPORT MAINTENANCE INSTRUCTIONS

Section

4-1. General Support

Maintenance of the PP-6148/U at the general sup-
port level is the same as that for maintenance of the
PP-6148/U at the direct support level, except for
the addition of repair Procedures for converter cir-
cuit card assembly A1Al and control circuit card

Section |I.

4-2. General

This section consists of removal and replacement in-
structions and disassembly and reassembly in-
structions applicable to the general support main-
tenance level. Refer tolﬁ% Direct
Support Maintenance Instructions, for ad-
justment/alinement procedures, general parts
replacement techniques, removal and replacement
instructions, and disassembly and reassembly in-

structions which are also applicable to the general
support maintenance level.

4-3. Repair

L ocate the defective component or part with the aid
of the parts location illustrations: [figure 3-3] for
cover assembly Al figure 3-5 for chassis-mounted
components, [figure 4-1] for converter circuit card
assembly AlA1, and figure 4-2 for control circuit
card assembly A2.

GENERAL

assembly A2. These additional procedures are
covered inlparagraphs 4-2| through 4-5. Refer to
[chapter 3, Direct Support Maintenance In-
structions, for all direct support information and
procedures that also apply to the general support
level.

MAINTENANCE OF PP-6148/U

4-4. Disassembly Instructions

Disassembly of the PP-6148/U at the general sup-
port level involves converter circuit card assembly
AlAl and control circuit card assembly A2. Discon-
nect the power source and set the AC and DC
ON/OFF switches to OFF before beginning
disassembly. Comply with precautionary in-
structions to avoid injury to personnel and damjge
to equipment. Before disconnecting a component,
tag and identify al its connecting leads, connecting
terminals or connecting points to facilitate recon-
nection.

4-5. Removal, Disassembly and Reassembly of
Converter Circuit Card Assembly A1Al and
Control Circuit Card Assembly A2

and 4-2)

4-1
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UMBERS 207A AND UP,

Q11 and R45 USED ON SERIAL NUMBERS 1A THRU 206A

CR7 USED ON SERIAL N

DESIGNATIONS WITH A2.
l Figure 4-2. Control Circuit Card Assembly (A2), Parts Location Diagram

1. PREFIX ALL REFERENCE

NQTES:
2.
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a Removal Remove cover assembly Al (3,
by loosening 14 captive screws(4).
b. Disassembly.

(1) Disconnect leads and remove converter cir-
cuit card assembly AlA1 (1,[fig. 3-3) by removing
six screws and twelve washers (2). Components of
converter circuit card assembly A1A1 are
to be removed and replaced using standard shop
techniques.

(2) Disconnect, al leads from control circuit
card assembly A2 (6. fig. 315). Remove control cir-
cuit card assembly A2 by removing two screws and
mounting clips (7), and four screws and eight
washers (8). Components of control circuit card
assembly A2 [fig. 4-2) are to be removed and
replaced using standard shop techniques.

¢. Reassembly.

(1) Reinstall converter circuit card assembly
A1A1 (1,[fig. 3-3) with six screws and twelve
washers (2). Reconnect leads.

(2) Reinstall control circuit card assembly A2
(6,[fig._3-5) with two screws and mounting clips (7),
and four screws and eight washers (8). Reconnect
leads. Apply sealing compount MIL-S-22473 (item
1[appx B) to the two screws and mounting clips (7)
after replacement.

(3) If previously removed, replace g%asket %5; by
cutting gasket 07-0101-004 (item 5, to
required length and affixing with adhesive 1711
SCOTCH-GRIP (item 6, [appx_B). Replace cover
assembly Al (3) by tightening 14 captive screws (4).
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APPENDIX A
REFERENCES

The following list of references is applicable to Power Supply PP-6148/U:

DA Pam 310-4
SB 11-573

TB 43-0118

TB 43-180

™M 11-6130-356-12

TM 11-6130-356-20P

TM 11-6130-356-34F

T™M 11-6140 -203-14-3

T™ 38-750
TM 750-244-2

Index of Technical Publications.

Painting and Preservation of Supplies Available for Field Use for
Electronic Command Equipment.

Field Instructions for Painting and Preserving Electronics Command
Equipment Including Camouflage Pattern Painting of Electrical Equipment
Shelters.

Calibration Requirements for the Maintenance of Army Materiel.

Operator’'s and Organizational Maintenance Manual for Power Supply
PP-6148/U.

Organizational Maintenance Repair Parts and Special Tools List for
Power Supply PP-6148/U.

Direct Support and General Support Maintenance Repair Parts and
Special Tools List for Power Supply PP-6148/U.

Operator’'s, Organizational, Direct Support, and General Support
Maintenance Manual: Nonaircraft Nickel-Cadmium Batteries.

The Army Maintenance Management System (TAMMYS).

Procedures for Destruction of Electronics Materiel to Prevent
Enemy Use (Electronics Command).

A-1/(A-2 Blank)
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APPENDIX B
EXPENDABLE SUPPLIES AND MATERIALS LIST

Section |I.

B-1. Scope

This appendix lists expendable supplies and
materials you will need to operate and maintain the
PP-6148/U. These items are authorized to you by
CTA 50-970, Expendable Items (Except Medical,
Class V, Repair Parts, and Heradic Items).

B-2. Explanation of Columns

a. Column 1—tem Number. This number is
assigned to the entry in the listing and is referenced
in the narrative instructions to identify the materia
(e.0., "Use cleaning compound, item 5, App. D").

b. Column 2—Level This column identifies the
lowest level of maintenance that requires the listed
item.

C—Operator/Crew
O—Organizationa Maintenance
F-Direct Support Maintenance
H—General Support Maintenance

c. Column 3—National Stock Number. This is the
National stock number assigned to the item; use it
to request or requisition the item.

d. Column 4-Description Indicates the Federal

INTRODUCTION

item name and, if required, a description to identify
the item. The last line for each item indicates the
part number followed by the Federa Supply Code
for manufacturer (FSCM) in parentheses, if ap-
plicable.

e. Column 5— Unit of Measure (U/M). Indicates
the measure used in performing by the actual main-
tenance function. This measure is expressed a two-
character alphabetical abbreviation (e.g., ea, in pr).
If the unit of measure differs from the unit of issue,
requisition the lowest unit of issue that will satisfy
your requirements.

B-3. Special Information

National stock numbers (NSN’s) that are missing
from section 11 have been applied for and will be ad-
ded to this TM by future Change/Revision when
they are entered in the Army Master Data File (AM-
DF). Until the NSN'’s are established and published,
submit exception requisitions to Commander, US
Army Electronics Command, ATTN: DRSEL-MM,
Fort Monmouth, NJ 07703 for the part required to
support your equipment.

B-1/(B-2 BLank)
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SECTION II EXPENDABLE SUPPLIES AND MATERIALS LIST

0) (2) 3 (4 ()

ITEM | LEVEL |  NATIONAL DESCRIPTION UNIT

NO. STOCK OF
NUMBER MEAS

PART NO. AND FSCM

1 F 8030-00-081-2330 | SEALING COMPOUND, GRADE CV, MIL-S-22473 (81349) 02
2 F 6850-00-927-9461 GREASE, SILICONE, DC340-50Z (71984) 02
3 F 8040-01-010-8758 | SEALING COMPOUND, RTV-732 (71984) 02
4 F 5970-01-081-1733 INSULATING COMPOUND, RTV-3140 (71984) 02
5 F 5999-00-992-5541 SHIELDING GASKET, ELECTRONIC, 07-0101-004 (12881) FT
6 F ADHESIVE, SCOTCH-GRIP, 1711 (76381) FT
7 F GASKET, R43IN (82942) T

B-3/( B-4 Blank)

&2U.S. GOVERNMENT PRINTING OFFICE 1990-262-912/30392
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BAND C — THE MULT(PLIER (THE MULTIPLIER IS THE FACTOR BY WHICH THE
TWO SIGNIFICANT FIGURES ARE MULTIPLIED TO YIELD THE
NOMINAL RESISTANCE VALUE.)

BAND D — THE RESISTANCE TOLERANGE.

BAND € — WHEN USED O COMPOSITION RESISTORS, BAND € INDICATES
ESTABLISHED RELIABILITY FAILURE — RATE LEVEL ( PERCENT FAILURE
PER 1,000 HOURS). ON FILM RESISTORS, THIS BAND SHALL BE APPROXIMATELY
1-1/2 TIMES THE WIOTH OF OTHER BANDS, AND INDICATES TYPE OF TERMINAL.

RESISTANCES IDENTIFIED BY NUMBERS AND LETTERS
(THESE ARE NOT COLOR CODED )
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OF THE CODING FOR AN 6.2UH CHOKE IS GIVEN. AT B, THE COLOR BANDS FOR
A 330UN INDUCTOR ARE ILLUSTRATED.

TABLE 2
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MULTIPLIER IS THE FACTOR BY WHICH THE TWO COLOR FIURES
4RE MULTIPLIEG TO OBTAIN THE INDUGTANCE YALUE OF THE.
CHOKE COIL .

B. COLOR CODE MARKING FOR MILITARY STANDARD INDUCTORS.

MICA-DIELECTRIC

TEMPERATURE COEFFICIENT
[~ 1ST BIGNIFICANT FIGURE
[ 20 SINIFICANT FIGURE

-

L=

WL (DENTIFER
teuack por)

AXIAL LEAD

PAPER - BIELECTRIC

GLASS-DIELECTRIC, GLASS CASE

TEMPERATURE COEFFIGIENT
15T SIGNIFIGANT FIGURE

20 SIGNIFICANT FIGURE
MULTIPLIER

'i CAPAGITANGE TOLERANCE

FRONT HIL IDENTIFIER
MIL IDENTIFIER REAR
(BLACK
Aear
RADIAL LEAD

ca

NIL IDENTIFIER (BLACK DOT)
ST SIOMIFICANT FIGURE

20 BIGNIFICANT FIGURE
MULTIPLIER

CAPAGITANCE TOLERANGE
CHARACTERISTIC

MiCA, BUTTON TYPE

TEMPERATURE COEFFICENT
1ST SIGNIFICANT FIGURE
- 20 SIGNIFICANT FIGURE

[
OF — MULTIPLIER

CAPACITANGE TOLERANGE

FRONT

DISK ~TYPE

C. COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS.

TM11-6130-356-34

TABLE 3~ FOR USE WITH STYLES CM, CN, CY AND CB.

o5 —TGPERATING
s1 | 20 | CAPACI TANGE ToL e Jusramion
e woRkiNg
couon | | 5 | sia fwuneuin Vortase| GRADE
- T JcN Jov [ ca [oM[cn]cB| on | cvcw | e ]
BLACK w0 o 1 [ O
cn +20%| S5 10 +707C|
srowN |t o s e |8
RED 2 | 2 00 | t2% R ED s gte]
omanGe 3 | s 1000 30 o )
vELLOW, « | 4 [ moo0 € onrg
onEen 5 | s % ¥ o0 | -
[ s | s Er
FURPLE 7
MIBLET) T
sRaY s | s
WHITE ? [
GOLD 0. E8% | 5%
SILVER N 0.01 |10%| tio%|tio%|ti0%
TABLE 4 — TEMPERATURE COMPENSATING, STYLE CC.
e CAPACITANCE TOLERANGE
coLon | TEMPERATURE | g6 | 8ia | muLripLizn' .
corFFICIENTS | £10 | 2101 CAPACITANGES | CAPAGITANCES | 10
OVER” (0 UUF | 16 DUF OR LEss|
BLacK o |o]o [ . *20UUF | cC
BROWN N 0 1%
RED ~80 2|2 100 2% +0.25 UUF
oRaNGE -0 | a3 1,000
veLLow —z20 | 4|+
GREEN —330 5|8 5% +05 UUF
BLUE [ —470 LK)
[ PoRPLE
VIGLET) —780 T
oY A oo
wAITE 5| s o* 0%
a0l +100 o +1.0uur
SILVER o9

»

THE MULTIPLIER I8 THE NUMBER BY WHICH THE TWD SIGNIFICANT (SIG) FIGURES ARE MULTIPLIED TO OBTAIN
THE CAPAC(TANCE N UUF.

LETTERS INDICATE THE CHARACTERISTICS OESBIGNATED IN APPLICABLE SPECIFICATIONS: MIL-C-8,
MIL-C-250, MIL-C- 112728, AND MIL-C~ID930C RESPECTIVELY,

LETTERS INDICATE THE TEMPERATURE RANGE AND VOLTAGE-TEMPERATURE LIMITS DESISNATED IN
MIL-G-11013D.

TEMPERATURE COEFFICIENT (N PARTS RER MILLION PER DEGREE CENTIGRADE

OPTIONAL CODING WHERE METALLIC PIOMENTS ARE UNDESIRABLE,

ESC-FM 913.7

Figure FO-1. Color Code Chart.
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w
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DC- TO-DC CONVERTER | T ce2
FEEDBACK I | OUTPUT %JRRENTE
TRANSFORMER CONVERTER POWER ] Pt E | P | VOLTAGE LIMIT SENS OUTRUT — 2, 0
| SWITCHING [—» TRANSFORMER REGTIFIER RESISTOR ‘ gls%uzl./&o; - [CURRENT RANGE RELAY 6 o—q po—
AlQI-04 alT2 2, P/0 Ki
AICRI R6 L2,C6,C7 s2,
| | A3RI-RE
y f 3
SHORTING |
AC-DC I RELAY FILTER REGULATOR CURRENT
RECTIFIER  |pe priMe 9 B0 KI cs CONTROL CONTROL /ADJUST
FILTER e A2u2, azul,
CRI, Ci-C4, A2Q4-Q5 CURRENT REVERSE
>\~ ADJUST (FINE) PROTECTION
] T R2 A20Q11, A2K2
115/230 VAC 18v ‘
o SWITCHING Q
AlAIQI-Q4 OUTPUT VOLTAGE
AIKI, AIK3 sl CONTROL/ADJUST
VOLT SELECT
14v/28Y VOLTAGE ADJUST
Rl, RESET
SI, A2R23-R24 =
FILTER
SWITCH
AlK2 T
i t VOLTAGE
THROW-OFF CHARGE
A2R26, R33, OVER
A2Q6-Q9,
A2KI DSI
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SENSING
CIRCUIT
71,A201-Q3
ELERMO22

Figure FO-2. Power Supply PP-6148/U Functional Block Diagram,
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POWER SUPPLY COVER ASSEMBLY Al —— - - —
LO P/0 CONVERTER CIRCUIT CARD ASSEMBLY AlAl
R7 RII — e T
P/O < :
100K S S
| Ry ns/230vac | oy? £ I a Rz | Pro Al 3
a3 | |sm-B-59634 0 SM-8-595341 |
33k SWITCHING )
| V2w al 2N3439 | g 6.5W AN | I
2N2907A /v o I
. ) @ ——— | o
AC IN6AT IN305/B
u ' E3 & <A | |
] A3 R9 a CR4 1N4942 _———
cB1 A2 R5 ING94 4 L6 o —+« CRI4
AC-DC RECTIFIER FILTER ) ° 10K
7.54 Al Al | 10K WA CR? IN4944
A FLI To——-q oy S :?,K e v ci P70 IN4942 CRII P/O
I b3 1.0 7~ | IN4942 CONVERTER |
| e | FILTER [ i vew VRI (£ 200V CONVERTER SWITCHING
cLE | 0 ; switew | IN30378 SWITCHING | | 5 |
5 i .
i + +| €3 X2 IN64T I
B FL2 /j\o 200 g Boov Xl ke | 221 A |02?< 3 —? l
O v v 33K$ 3 —— -
€3 ES |izws '13/230VAC 507 o4 b Q2 R4 RS Q4 & cRI5
c2 |+ +| ca | SWITCHING o 2N3439 SM-B-595341 1.0 1.0 $M-B-59534( IN4944
270 1~ 270 | I CR2 2N2907A 6‘53‘ 6 9 6.5Aw /P |
2 zoov " T 200 | IN647 N/ | yrd ) CR8 : ¢ CRI2 | | I !
—tg— IN30518 CRS | In4g42 5 0 IN4942 | |
- cz RIO | ! & nasaa 1 * ! I II
S —-0i 10K 2
%3 Tsov | WA i | cre 5 ¢ cri ' S
| B I IN4942 \ - IN4942 I
7KS <
| 2% DTN - ghie ' * $20x |
| ! RESISTOR VR2 S 3K ! L - FEEDBACK 5W .
| l In30378 | 2% TRANSFORMER
! e [
9 |2 |3
L —— ——— [
T3 A
8
2 4 ¢
D
P/O 400 Hz SENSING CIRCUIT - . €
| 3 FULL WAVE _—
| A2 RI BRIDGE R6
|
NOTES! | oAl 3e0 RECTIFIER 10
I. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN X2 4 T2 7 20W _
FOR COMPLETE DESIGNATION PREFIX WITH 83 F L sHeET
UNIT NUMBER OR SUBASSEMBLY DESIGNATION, X X3 B2 3 6 VOUT 2
2. UNLESS OTHERWISE SPECIFIED . o SELECT FILTER
(A) ALL RESISTOR VALUES ARE IN OHMS, I/4W. ¥ ®,5 14v/28Y | cs
(B)ALL CAPACITOR VALUES ARE IN MICROFARADS. I P/0 8 I P/0 KI 1000
(C) ALL INDUCTANCE VALUES ARE IN MICROHENRIES. l 115/230 VAC -, | SHORTING 100V
"] DENOTES MARKING OF FRONT PANEL SWITCHING a1 o@ﬁ RELAY
: [ o 6
'D COMPONENTS. X ‘0 I;\ 28V —|— €7 €6
X2 Kt POWER
TRANSFORMER H)
—_— —_— —_— —_ -—— —_ —_— —_— EL6RMO23

Figure FO-3(1). Power Supply PP-6148/U Schematic Diagram (Sheet 1 of 3).
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P/Q 400 Hz SENSING CIRCUIT
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/G CONTROL
CIRCUIT CARD

ASSEMBLY A2 |

|
l -
LIMIT SENSE 1Ra 2 VOLTS/AMPS
cl c2 c3 L [ R7 > 200 1000 ]
i) S | | 1/8W
o1 ot 0.1 g5k $1000 RIlS s2 CURRENT 2 35
N \ Qt Iw a3 b3 R5 DJUST L
c- 1500 3 | $ ADJUS 3
l 7 2N3823 2N2324 3 CURRENT o >200 8 (FINE) A —O—
RI R2  $R4 RS L 10 RANGE | ° .1/aw 7 70 / 4
| 3600 $3600 333K 270 N / / CURRENT s
| L e / / et/
$R6 L _ ___ /[ ___Jeom _ _/__Jeom |__ "7 >~/ coM QuTPUT
2 4700 RI4 34 ]
? e ° 10K 3l
. l 32 T )
. RESISTOR PLATE
l9 VR4 1300 3 REGUL ATOR 3: R7 ASSEMBLY A3
A (IN4066A) \/2W S CONTROL 3 Q4 <10 R3 Ri
| SM-D-5067132 JANZN3635 S 65w re [ ksl | 045 2.2
7 s ’ I 022 0.05% 10w 1ow |
o RI2 1ow 10W 3 |
l s 4 i Ra R2
510 3
o . e 2 P/O CURRENT LIMIT o.oz |6o
SHEET 2N1485 RI3 8 7 6 SENSE 20w oW El N
S CONTROL CIRCUIT 22200 9 uz 5 co 570 5] . *—o 9 J
5 POWER SUPPLY Tiw SM—C-595346 ol P/0 QUTPUT VOLTAGE
b ) CONTROL/ADJUST 29 vOLT
| SIUUF 0, 2 3 4 RI7 o SELECT
—o— P 14v/28v —— — — - —
4 VR2 ‘HI——J' %1000 R23 | IP/ CONTROL CIRCUIT CARD ASSEMBLY A
E Bt A.. CR4 IN4969 ] 18K 281 7o O CONTROL CIRC S 2 R40 R4l
[ R IN4246 0 8 | | 820 6K 23
l E :2':‘8 S I 2t 3R32290 I |
| Sh crs L2l INBO\éiZ 4 R2 e “res o %o | 5 J@“ W | «
IN4246 AMN—
: : e T e g
v Sons | 2 o1 , 25 3950 /0 VOLTAGE $5650
| ) 32y THROW -OF F 3
R2l < ) P/O OUTPUT VOLTAGE 3 3w W RN g SHEET
2 3 END VOLT WA— >
2 ADOUST CONTROL /ADJUST R27  Rog e lev \by/ nzsoa :
s 2N2920
f < clo 1t P/O VOLTAGE THROW-OFF +| cs + er 3220 560 n2s END vOLT |
o 9 8 0.22 | 3w 3w ADJUST o R33 I
| | | 7 T " 1000 1000 A S Do
| sm-c-ses3as sov Sov ! 3/4W .
2 8 l P/O OUTPUT +| en + o ¢ |+
3 4 8 RI9 | - VRS s [ VR6 5 LR34 | R35
O- —0— —0- 120K VOLTAGE IN4958 INB23 2 1.5 s S 10K
20v 20v 22210 S 3320 S
. . REGULATOR le w2V 13w 1 172w
6 — . - . . . ¢ M
N P/0 CURRENT L —_ — - —_ -
CONTROL 7/ADJUST
10 N
21 P
]' R
J

EL6RMOZ4
Figure FO-3(2). Power Supply PP-6148/U Schematic Diagram (Sheet 2 of 3).
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Figure FO-3(3). Power Supply PP-614&/U Schematir Diagram (Skeet 3 of 3).
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIO ONS
I 7 : RMMARTMNMME WDHM@ WITH THIS P ATION? I

QUL U YUiiue) bWl Y UBLIC
FROM _(PRINT YQUR UNIT'S COMPLETE ADDRESS)

THEN. . JOT DOWN THE Commander
’DOPEABOUTITCMJTHU i%%§?51gﬁs%XT ghepot

PNV it ot |__taseeise 17 _ors
IN THE MAIL’ DATE SENT
“ J £ ) 10 J‘dl‘/ 1975
PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

T™M 11-5840-340-12 23 Jan 74 Radar Set AN/PRC-76

BE EXACT

PIN-POINT WHERE IT IS

IN THIS SPACE TELL WHAT IS WRONG

PARA-
GRAPH

2-28

5-8

TABLE
NO

3-1

FO3

L)

AND WHAT SHOULD BE DONE ABOUT IT:

Recommend that the installation antenna allgnment
procedure be changed throughout to specify a 2° IFF

antenna lag rather than 1°
AN N\ A

N4
REASON: Experience has shown that wity/only a 10 lag,I
the antenna servo system is too sensitive to wind
gusting in excess of 25 kn(}is, and has a tendency to l
rapidly accelerate and dec afg as it hunts, causing
strain to the drive train.wng is minimized by ,
adjusting the lag to 2° withodt degradation of
operation.

Y,
Item 5, Function c:& Change ''2 db'" to '"'3db."

REASON: Th@\adjustment procedure the the TRANS POWER
FAULT in alls for a 3 db (500 watts) adjust-
ment to Iigvme TRANS POWER FAULT indicator. I

Add new step f.l to read, "Replace cover plate removed
step e.l, above."

REAPON: To replace the cover plate.
Zone C 3. On J1-2, change '+24 VDC to '"+5 VDC."

REASON: This is the output line of the 5 VDC power

||r\“l)l. +24 yDC is the 1nnut \'roltage

VB —— T T — G — — — — — — — e TEAR ALONG PFRFORATFD LINF

l'l .

PRINTED NA-ME GRADE OR TiYLE. AND r&emc:\u::u:a:e:ﬁ FIGN Hﬁ)}(// //4/ /// /// - 2 //,.
L

PREVIOUS EDITIONS P S..IF YOUR OQUTEIT WANTS T8 KNOW A UT YOUR

==iv VAINTS 1U NINUYY Apo

ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE iT TO YOUR HEADQUARTERS
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nMn

§UM§W{IUW&9 W RO NG wrw s wanvar?

(\\ 2 \bf ! \
f) THEN... JOT DOWN THE DOPE

‘: u
ABROUT IT ON THIS FORM

'7 CUT IT OUT, FOLD IT AND
/ DROP IT IN THE MAIL!
d
N\

)

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

DATE

PUBLICATION NUMBER IDAYE

|

|

BE EXACT. . .PIN-POINT WHERE IT IS
PAGE PARA FIGURE TABLE
NO. GRAPH NO. NO

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DOME ABOUT IT:

TYPED NAME. GRADE OR TITLE AND TELEPHONE NUMBER SIGN MERE

- ‘J
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THE METRIC SYSTEM AND EQUIVALENTS

"NEAR MEASURE
. Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches

1 Meter = 100 Centimeters = 1000 Millimeters = 39.37 Inches

1 Kilometer = 1000 Meters = 0.621 Miles

VEIGHTS
Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces

~— 1 Kilogram = 1000 Grams = 2.2 lb.

1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short
Tons

LIQUID MEASURE

1 Miililiter = 0.001 Liters = 0.0338 Fluid Ounces

1 Liter = 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. Inches
1 Sq. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet
1 Sq. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles

CUBIC MEASURE

1 Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet

TEMPERATURE
5/9(°F - 32) = °C
212° Fahrenheit is evuivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
32° Fahrenheit is equivalent to 0° Celsius
9/5C° + 32 =°F

APPROXIMATE CONVERSION FACTORS - ©
TO CHANGE TO MULTIPLY BY - _1:_
Inches........................... Centimeters ................... 2.540
Feet ...l Meters.............oooiiilll. 0.305 <
Yards........oooviiiiiiniinnn, Meters......................... 0914 ~=
Miles.........oooiiiiiiiiial., Kilometers..................... 1.609
Square Inches ................... Square Centimeters............ 6.451 . i
SquareFeet ..................... SguareMeters................. 0093 - @
Square Yards.................... Square Meters................. 0.836
Square Miles .................... Square Kilometers............. 2.590 ~
Acres........... ... ..l Square Hectometers ........... 0.405 -
CubicFeet....................... Cubic Meters .................. 0.028
CubicYards ..................... Cubic Meters .................. 0.765 -
FluidOQunces .................... Milliliters...................... 29.573 -
MS o Liters.............ooociiaa.. 0.473
arts. ...l Liters........cocooviiinna.... 0.946 o -
—-allons...........oll Liters.......cooooiiiiiiinaan.. 3.785 -
Ounces ...........coevviniin.... Grams................oaoLL, 28.349
Pounds......................... Kilograms ..................... 0.454 o
SNOTt IONS........iiien ... MetricTons.................... 0.907
Pound-Feet...................... Newton-Meters ................ 1.356
Pounds per Square Inch ......... Kilopascals .................... 6.895 ©
Miles per Gallon................. Kilometers per Liter ........... 0.425 -
MilesperHour .................. Kilometers per Hour........... 1.609 i
~
TO CHANGE 70 MULTIPLY BY
Centimeters..................... Inches ......................... 0.394
Meters............cooiiiii.. Y 3.280 © j’
Meters..............ooiiii Ll Yards .......coooiviiiiiiian..., 1.094 -
Kilometers ...................... Miles ..ol 0.621 _i
Square Centimeters ............. Square Inches ................. 0.155 " ~
Square Meters................... Square Feet.................... 10.764 i
Square Meters................... Square Yards .................. 1.196
Square Kilometers............... Square Miles................... 0.386 -
Square Hectometers............. ACTES ..ot 2.471
CubicMeters.................... CubicFeet..................... 35.315
CubicMeters.................... Cubic Yards.................... 1.308 P
Milliliters ....................... FluidOunces .................. 0.034
Liters...............ooiiiilllL, Pints........................... 2.113 -
P17 - Quarts............ooeiill, 1.057 “w N —
B £ T Gallons ........................ 0.264 ]
B 11T Ounces ..........covivvnnnn.. 0.035 v %
LOETAMS - .ooevvnennnanene.. Pounds oo.iiiiiiiiiniinn... 2.205 s __= z
~Metric TonS. ......ooeenennnnnn Short Tons..................... 1.102 E } z
Newton-Meters.................. Pounds-Feet................... 0.738 v}
Kilopascals...................... Pounds per Square Inch ....... 0.145 Vo B _
“ometers per Liter............. Mxles per Gallon ............... 2.354
»meters per Hour............. Milesper Hour................. 0.621



PIN: 051050-001



	TOC
	LOI
	LOT
	WARNING
	CHAPTERS
	CHAPTER 1
	PARA 1-1
	PARA 1-2
	PARA 1-3
	PARA 1-4
	PARA 1-5
	PARA 1-6
	PARA 1-7
	PARA 1-8
	PARA 1-9

	CHAPTER 2
	PARA 2-1
	PARA 2-2
	PARA 2-3
	PARA 2-4
	PARA 2-5
	PARA 2-6
	PARA 2-7
	PARA 2-8
	PARA 2-9
	PARA 2-10
	PARA 2-11
	PARA 2-12
	PARA 2-13
	PARA 2-14
	PARA 2-15
	PARA 2-16
	PARA 2-17
	PARA 2-18
	PARA 2-19
	PARA 2-20
	PARA 2-21
	PARA 2-22
	PARA 2-23
	PARA 2-24
	PARA 2-25

	CHAPTER 3
	PARA 3-1
	PARA 3-2
	PARA 3-3
	PARA 3-4
	PARA 3-6
	PARA 3-7
	PARA 3-8
	PARA 3-9
	PARA 3-10
	PARA 3-11
	PARA 3-12
	PARA 3-13
	PARA 3-14
	PARA 3-15
	PARA 3-16
	PARA 3-17
	PARA 3-18
	PARA 3-19
	PARA 3-20
	PARA 3-21
	PARA 3-22
	PARA 3-23
	PARA 3-24
	PARA 3-25

	CHAPTER 4
	PARA 4-1
	PARA 4-2
	PARA 4-3
	PARA 4-4
	PARA 4-5


	FIGURES
	FIGURE 1-1
	FIGURE 1-2
	FIGURE 3-1
	FIGURE 3-2
	FIGURE 3-3
	FIGURE 3-4
	FIGURE 3-5
	FIGURE 3-6
	FIGURE 3-7
	FIGURE 3-8
	FIGURE 3-9
	FIGURE 3-10
	FIGURE 4-1
	FIGURE 4-2
	FIGURE FO-1
	FIGURE FO-2
	FIGURE FO-3

	TABLES
	TABLE 3-1
	TABLE 3-2
	TABLE 3-3
	TABLE 3-4
	TABLE 3-5
	TABLE 3-6

	APPENDICES
	APPENDIX A
	APPENDIX B

	PAGES
	PAGE I
	PAGE 1-1
	PAGE 1-2
	PAGE 1-3
	PAGE 1-4
	PAGE 1-5
	PAGE 1-6
	PAGE 2-1
	PAGE 2-2
	PAGE 2-3
	PAGE 2-4
	PAGE 3-1
	PAGE 3-2
	PAGE 3-3
	PAGE 3-4
	PAGE 3-5
	PAGE 3-6
	PAGE 3-7
	PAGE 3-8
	PAGE 3-9
	PAGE 3-10
	PAGE 3-11
	PAGE 3-12
	PAGE 3-13
	PAGE 3-14
	PAGE 3-15
	PAGE 3-16
	PAGE 3-17
	PAGE 3-18
	PAGE 3-19
	PAGE 3-20
	PAGE 3-22
	PAGE 3-23
	PAGE 3-27
	PAGE 3-28
	PAGE 3-30
	PAGE 3-31
	PAGE 3-32
	PAGE 3-33
	PAGE 3-34
	PAGE 3-35
	PAGE 4-1
	PAGE 4-2
	PAGE 4-3
	PAGE 4-4
	PAGE A-1
	PAGE B-1


