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WARNING
DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the 250-volt output line and power
supply circuits, or on the 28-volt input line connections.

DON'T TAKE CHANCES!
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CHAPTER 1
THEORY

1. Scope

a. This manual covers field and depot
maintenance for Power Supply PP-2792/
ARN-30D (power supply). It includes in-
structions appropriate to third, fourth,
and fifth echelons for troubleshooting,
testing, and repairing the power supply,
replacing maintenance parts, and repair-
ing specified maintenance parts. It also
lists tools, materials, and test equipment
for third, fourth, and fifth echelon main-
tenance.

b. Forward comments on this Publica-
tion direct to the Commanding Officer,
U. S. Army Sign a 1 Materiel Support
Agency, ATTN: SIGMS-PA2D, Fort Mon-
mouth, N. J.

2. Forms and Records

For applicable forms and records, see
ﬁara@ra;%@ of TM 11-5826-215-12 or the
operator manual for the equipment with
which the power supply is used.

3. Block Diagram Discussion

The power supply converts 28 volts di-
rect current (de) at 2.3 amperes to 250
volts dc when under a 200-milliampere
load. The block diagram for this unit is
shown in [figure 1]and is discussed in a
through c below. For complete circuit de-
tails, refer _to the overall schematic dia-
gram (fig. 8).

a. A primary power source applies an
input of 28 volts dc to the input filter L101-
C103 of the power supply. This filter
couples the 28-volt dc input to inverter
Q101-Q102, and prevents transients, which

might damage transistor Q101 or Q102,
from reaching the inverter.

b. The 28-volt dc received by inverter
Q101-Q102 from input filter L101-C103 is
converted to a square-wave ac voltage.
This square-wave voltage is applied to
rectifier-filter CR101-CR104 and C105.

c. Rectifier-fi 1 te r CR101-CR104 and
C105 rectifies the square-wave, alternat-
ing-current (at) input from the inverter
circuit to produce a dc level. The dc level
is smoothed to provide a relatively ripple-
free source of 250-volt dc voltage for ap-
plication to the high-voltage load of the
power supply.

4. Theory of Input Filter

The input filter is a low-pass filter con-
sisting of coil L101 and capacitor C103 that
is connected between terminal 1 of connec-
tor J101 and the input to the inverter Q101-
Q102 circuit (fig. 8). Coil L101 is a filter
choke that presents a low-impedence path
to dc, but a high-impedence path to high-
frequency signals. Conversely, filter ca-
pacitor C103 blocks dc but shunts high-
frequency signals to ground. The combined
action of coil L101 and capacitor C103
prevents switching transients that develop
across terminals 1 and 2 (ground) of con-
nector J101 from damaging inverter tran-
sistor Q101 or Q102.

5. Theory of Inverter

The inverter is a saturable-core relaxa-
tion oscillator circuit that converts the 28
volts dc applied by the input filter L101-
C103 to a square-wave ac voltage. This
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Figure 1. Power supply, block diagram.



square-wave voltage is increased by a
step-up transformer before it is applied to
rectifier-filter CR101-CR104 and C105.
a. The basic inverter portion of the in-
verter is shown in the simplified schematic
diagram [fig. 2). Assume that at the instant
the circuit is energized, a slight imbalance
In transistors Q101 and Q102 causes more
current to flow in winding 3 than in winding
2 of transformer T101. The increase in
current causes flux in the transformer
core to begin to change in one direction.
b. The change in flux induces voltages in
Windings 1 and 4 and makes them positive
at points A and B. Therefore, the base of
transistor Q102 becomes negative with re-
spect to its emitter, and the base of tran-
sistor Q101 becomes positive with respect
to its emitter. Under these conditions,
transistor. Q102 is saturated (has low re-
sistance from emitter to collector) and
transistor Q101 is effectively cut off (has
high resistance from emitter to collector).
c. As transistor Q102 saturates, more
and more of the 28-volt input voltage ap-
pears across winding 3, and the flux in the
core of the transformer increases until
saturation of the transformer core occurs.
When the core becomes saturated, the flux
stops changing. As a result, the voltages
induced in windings 1 and 4 drop to zero and
cause transistor Q102 to cut off in effect
and the current in winding 3 to decrease.
d. The decrease of current in winding 3
causes a decrease of flux in the core of the
transformer. This change of flux induces
voltages in windings 1 and 4 of transformer
T101 that cause points A and B to go neg-
ative. As a result, transistor Q102 is
effectively cut off, transistor Q101 is sat-
urated, and current increases in trans-
former T101 winding 2 until the
transformer core is saturated in the oppo-
site direction. Up to the point at which the
core switches its direction of saturation,
the voltages induced in windings 1 and 4
keep transistor Q102 cutoff and transistor
Q101 saturated. When the core of the
transformer is saturated in the other
direction, the switching again takes place,
e. The switching action of the transistors
continues, causing current to flow alter-
nately through transformer windings 2 and

3 and inducing an approximately 1,000 -
cycle-per-second (cps) square-wave ac
voltage in winding 5 of the transformer.

f. In the actual inverter circuit (fig. 8),
the transistor bases are at a bias voltage
developed across resistor R101 for Q101
and resistor R102 for Q102. In addition,
resistor-capacitor networks are connected
in the feedback path of each transistor
circuit to permit rapid switching of the
transistors; resistor R103 and capacitor
C101 for transistor Q101 and resistor
R104 and capacitor C102 for transistor
Q102. Transformer T101 acts as part of
the relaxation oscillator circuit and steps
up the oscillator output for application to
the rectifier-filter.

6. Theory of Rectifier-Filter

a. The rectifier-filter consists of a
bridge rectifier, buffer capacitor C104,
and filter capacitor C105.

b. The bridge rectifier circuit is made
up of crystal diodes CR101 through CR104
(fig. 8). The square-wave output of the in-
verter (Q101 and Q102) is taken from the
secondary (terminals 7 and 6) of trans-
former T101 and is applied across the
bridge circuit. The bridge circuit provides
full-wave rectification of the square wave.

c. The output of the bridge rectifier is
applied across filter capacitor Cl 05. This
capacitor bypasses variations in the recti-
fier output to ground, thus smoothing the
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Figure 2. Basic inverter circuit, equivalent
schematic diagram.



250-volt dc output appearing across termi-
nals 2 and 3 of connector J101.

d. Buffer capacitor C104 absorbs surges
that occur when the current is switched in
the primary. The collapse of the magnetic
field in the primary is practically instan-

taneous and causes high voltages to be in-
duced in the secondary. If capacitor C104
were not present, the secondary voltages
could cause arcing across the bridge recti-
fier and/or filter capacitor, thus damaging
the crystal diodes or filter capacitor.



CHAPTER 2
TROUBLESHOOTING

Warning; When servicing the power supply, be extremely careful because of the high-
voltage output. Always disconnect the power supply from its primary power source

except to make voltage and current readings.

7. General Instructions

The field and depot maintenance pro-
cedures in this manual supplement the
procedures described in the operator and
organizational maintenance manual for the
equipments which use the power supply.
Systematic troubleshooting procedures for
the power supply are covered in

8. Organization of Troubleshooting Procedures

a. General. The first step in servicing
a defective power supply is to isolate the
fault. Isolation means tracing the fault to
a defective part responsible for the ab-
normal condition. Some faults, such as a
burned-out resistor or an arcing trans-
former, can often be located by sight,
smell, and/or hearing. Other faults, how-
ever, must be isolated by performing a
bench test or by checking resistances.
Once the defective part is isolated, the
second step in servicing the power supply
iIs to repair the defective part. Power

supply repair is described in[chapter 3|

b. Isolation Procedures. The proce-
dures listed below will aid in isolating
power supply troubles.

(1) Voltage and resistance measure-
ments. This equipment is transis-
torized. Observe all cautions to
prevent transistor damage. Make
voltage and resistance measure-
ments in the power supply only as
specified. When measuring volt-
ages, use tape or sleeving to in-
sulate the entire test probe, except
for the extreme tip. A momentary
short circuit can ruin a transistor.
(For example, if a bias resistor is
shorted, excessive current be-

tween the emitter and the base can
ruin a transistor.) Use resistor and
capacitor color codes and 10)
to find the value of the parts.

(2) Bench tests. B e n ¢ h test proce-
dures provide a detailed
form of performance check of the
power supply. When a malfunction
Is detected during performance of
these tests, refer to the trouble-
shooting chart{(para 14c) for prob-
able cause of the symptom ob-
served.

(3) Troubleshooting chart. “The
trouble symptoms listed in the
chart c) can aid in isolat-
ing a trouble to a component part.

(4) Intermittent troubles. In all these
procedures, the possibility of in-
termittent troubles should not be
overlooked. If present, this type of
trouble can often be made to appear
by tapping or jarring the power
supply. Check the wiring and con-
nections in the unit.

9. Test Equipment Required

The following chart lists test equip-
ment required for troubleshooting the
power supply, the associated technical
manuals, and the assigned common names:

Test equipment Tecohnical manual Common name

Multimeter TS-352/U TM 11-5527 Multimeter
or equivalent.

Multimeter ME-26 B/U | TM 11-6625- Voltmeter
or equivalent. 200-12

Power Supply PP- TM 11-5126 Test power
11041/G. source

2, 600-ohm, 50-watt None. Test resistor
resistor.




Caution: Do not attempt to troubleshoot,
remove, or replace power supply parts
before reading the specific instructions in
this section and in[paragraph 16|

10. Troubleshooting Transistor Circuits

Transistors are sensitive to bias volt-
ages; therefore, momentary short cir-
cuits, improperly applied voltages, and
excessive currents, may ruin a transistor.
Special techniques and precautions must be
observed when troubleshooting the tran-
sistor circuits in the power supply .Before
troubleshooting the power supply, read and
become familiar with the instructions in
this paragraph. Transistors can be ruined
by improper or careless handling.

a. Before using any item of test equip-
ment to troubleshoot the transistor cir-
cuits, be sure any self-contained power
supplies in the test equipment use a power
transformer. If the test equipment is the
line-connected (transformerless) type, an
iIsolation transformer must be connected
between the ac line and the ac input of the
test equipment. In some test equipment,
the ac input is bypassed to the chassis by
capacitors. This places an ac voltage on
the chassis which can pass through the
unit under test and damage transistors. To
eliminate this, connect a common ground
lead between the common return of the
circuit under test and the test equipment
before making any test probe connections.

b. Use a multimeter or voltmeter

[9) or any 20,000 -ohm-per-volt meter or

electronic voltmeter when making voltage
tests on the power supply. Meters with
lower sensitivities can draw excessive
currents from the circuits under test when
used on their low-voltage ranges. Never
use a meter that has a sensitivity lower
than 5,000-ohms-per-volt on the lowest
range. When a vacuum-tube voltmeter is
used, observe the precautions in a above.

c. When making resistance checks, do
not permit e x c ess i v e current to flow
through the circuit under test. Current in
excess of several milliamperes can dam-
age the transistors in the power supply.
Before using any ohmmeter to measure
resistance in the transistor circuit, check
the current flowing through the external
circuit on all ranges of the onmmeter. The
current may be checked by connecting a
low internal resistance milliammeter in
series with the test leads and observing
the current for each of the ohmmeter
ranges.

11. Checking for Shorts

Before attempting service of the power
supply, make the measurements indicated
in the following chart on the RX1 scale
of the multimeter to insure that a power
supply short does not damage the test
power source. If either measurement does
indicate a short (O ohm), perform the iso-
lating procedure indicated.

Point of measurement

Isolating procedure

Between pins 1 and 2 of connector J101 ... ... ...

Between pins 1 and 3 of connector J101.........

If resistance is zero, check continuity between grand and
terminal 2 of choke L101, terminal 1 of choke L101,
terminal 3 of transformer T101, and terminals 2 and 4 of
transformer T101 [fig. 3 and 4), to determine the wire or
part that is shorted to ground.

If resistance is zero, check continuity between the point of
intersection of crystal diodes CR101, CR102, and capaci-
tor C105, at the interescticm of CR101 and CR104, and at
the interjection of CR102 and CR103 to determine the wire
or part that is shorted to ground.

12. Test Setup
Bench tests of the power supply require
connection to a test power source and to

6

various test equipments. The test power

source and other test equipments must be
connected as shown in
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Figure 3. Power supply, parta location.



Figure 4. Terminal board, parts location.
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Figure 5. Bend-test setup.

13. Bench-Test Procedures

Perform the following bench-test pro-
cedures to detect a trouble in power sup-
ply performance. When symptoms of trou-
ble are found, refer to the troubleshootin
chart [para L) ’

a. Connect the power supply and test
ecLuipment as shown irf figure 5|

. Turn on the test power source and
adjust it for zero output. The multimeter
and voltmeter should read zero.

Caution: Do not Increase the voltage
output of the tent power source in the next
step past the point at which the current
drawn by the power supply is at 1 am-

pere as indicated on the power source dc
ammeter.

c. Raise the output voltage of the test
power source until the power supply pro-
duces a measurable output at the multi-
meter and voltmeter.

d. Record the voltage and current of the
test power source at which the power sup-
ply starts operation in ¢ above. The test
power source voltage should be approxi-
mately 6 volts and the current, approxi-
mlately 0.2 ampere.



Caution: Stop the teat prooedure if the
test power source current exceeds 1.5

amperes In the following steps.

e. Raise the output voltage of the test
power source until the input to the power
supply is 30 volts.

f. Record the current output of the test
power source. The test power source cur-
rent should be approximately 1.3 amperes.

g. Record the current output of the power
supply as measured with the multimeter.
The current should be approximately 110
milliamperes.

h. Record the voltage output of the power
supply as measured with the voltmeter.
The voltage should be approximately 300
volts.

14. Isolating Troubles

a. General. Procedures are outlined in
the troubleshooting chart (c below) for iso-
lating troubles to the parts of the power
supply. Depending upon the nature of the
operational or bench test symptoms, one
or more of the isolating procedures will
be necessary.

b. Use of Chart. The troubleshooting
chart ( ¢ below) is designed to supplement
the bench test procedures[(para 13). If no
operational symptoms are known, perform
the bench tests before using this chart to
detect the symptom. Refer to
through 18 for parts replacement tech-
niques.

c. Troubleshooting Chart.

Item Indication

Probale trouble

Procedure

1 |IPower supply draws more | COil L101 shorted to ground. . .

than | ampere current
from teat power source
before producing Output.

defective.

2 Power supply draws more
than 0.2 ampere of
current from test
power source to pro-
duce an output.

defective.

Power supply requires
more than 6 volts in-
put to produce an out-
put.

and/or Q102

Power supply draws more
than 1.2-ampere Input
current when operating
at rating input ~voltage.

Q102.

C104, or C105.

Capacitor C103 defective
Transformer T101 dafective .,

Transistor Q101 and/or Q102

Transistor Q101 and/or Q102

Defective transformer T101..,

Defective transistor Q101

Defective capacitor C103....
Defective transistor Q101 or

Defective capacitor C103,

check continuity of terminale 1 and 2 of coil
L101 to ground (fig.—3).

Check continuity across capacitor C103 (fig—4)
to detect short to ground.

Check continuity of transformer T101 windings
to ground.

Check continuity from terminals 2 and 4 of
transformer T101 to ground.

Caution: When performing the following pro

cedure, be careful that meter probes are not

connected to the transistor base terminal at
any the. Excessive current from base to
emitter can burn out a transistor.

Measure dc resistance of transistor Q101 by
canecting the multimeter common test probe
to ground and the muitimeter positive test
probe to terminal 2 of transformer T101l. Re-
verse test probes. First resistance measured
should be at least 10,000 times larger than
second.

Measure dc resistance of transistor Q102 by
connecting multimeter commm test probe to
ground and the multimeter positive test probe
to terminal 4 of transformer T101l. Reverse
test probes. First resistance measured
should be at least 10,000 times greater than
Second.

Check the resistance of transformer T101
windings [para_15). Replace the transformer

Caution: When performing the following pro-

cedure, be careful that mneter probes are not

connected to the transistor base terminal at

any time. Excesive current from base to

| nitter can burn out a transistor.

Check front-to-back resistance of trsnsistors
Q101 and Q102 (item 2).

Replace capacitor C103.

Replace transistor Q101 and Q102,

Replace defective capacitor (fig—3 and 4).




Item Indication

Probable trouble

Procedure

5 | Power supply produces no
output (draws less than

1.3 ampere).

6 | Power supply output volt-
age is liner than 300
volts or output current
is lower than 100
milliamperes with 30-
Volt, 1. 3-ampere input.

Defective diode CRIOI
CRI02, CRIO3, or CRIOA.

Defective transformer T101...

CoiL L101 Open. . . . ..

Transistor Q101 and/or
transistor Q102 defective.
Crysta diode CR101, CR102,

CRIO03, or CR104 defective.

Defective transformer

Defective resistor R101 or
R102.

Defective resistor RIO3 or
R104.

Defective capacitor C 101 or
C102.

T101...

Measure frost-to-block resistance of diodes
CR101, CR102, CR102, and CR104 in turn,
by connecting multimeter leads across each
diode [fig_—H), recording resistance measured,
then reversing multimeter leads, and record-
ing resistance measured again. One resist-
ance reading should be at least 10,000 them
greater than the other for each diode; if not,

Measure resistance from terminals 6 and 7
of transformer T101 to each other and to
ground. If resistance measurements indicate
open winding or short to ground, replace
transformer T101.

Check resistance of coil L10I (paral 15). Re-
place coil if defective.

Caution: When performing the following pro-

cedures, be careful that meter probes are not

connected to the transistor base termiina at
my time. Excessive current from base to
emitter can burn out a transistor.

Check front-to-back resistance of transistors
Q101 and Q102 (item 2).

Measure front-to-back resistance of CR101,
CR102, CR103, and CR104, in turn (item 5).
Replace defective diode.

Measure continuity of termina 6 and termina
7 of transformer T101 to ground. If continuity
is measured in either case, replace trans-
former T101.

Measure resistance of R101 and R102. If either
resistor does not produce reading of 2,565 to
2,835 ohms, replace resistor.

Measure resistance of R103 and R104. If either
resistor does not produce reading of 315 to
34.5 ohms, replace resistor.

Check continuity of capacitors C101 and C102.
If either capacitor is open or shorted, re-
place it.

15. Dc Reﬂ_stance of Transformer T101 Transformer or coil Terminals Ohms
and Coil L101
[fig—3 and 4
) T101 1-2 Less than 1
The dc resistances of transformer T101 5431 tg mgﬂ%
windings and of coil L101 in the power sup- 4-5 Less than 1
ply are listed below: 6-7 7.5
L101 1-2 Less than 1

10




CHAPTER 3
REPAIRS

16. General Parts Replacement Techniques

The parts of the power supply can be
reached easily and replaced without
special procedures. The following precau-
tions apply specifically to the power
supply:

Caution: Never remove or replace a
transistor or crystal diode while power is
applied to the power supply. Surge currents
can damage the transistor or diode.

a. Use a pencil-type soldering iron with
a 25-watt maximum capacity. If only ac-
operated irons are available, use an iso-
lating transformer. Do not use a soldering
gun; damaging voltages can be induced into
component parts.

b. When soldering to transistor or
crystal diode terminals, solder quickly;
whenever possible, use a heat sink (such as
a long-nosed pliers) between the soldered
gqigt and the main body of the transistor or

iode.

c. Observe the polarity of crystal diodes
when replacing them. The polarity and lo-
tion are shown in the wiring diagram [fig.
|

d. A transistor or diode should not be
replaced in a circuit until determined that
no short circuit exist in the power supply
A short  circuit can affect the
bias voltage on the transistor or diode and
damage the replacement part.

17. Parts Removal

a. Remove the screw in one end of the
power supply and the four screws in the top
of the power supply cover (TM 11-5826-
215-12).

b. Lift off the cover.

c. Clean the top surface of the frame as -
sembly [fig. 3) with a clean cloth.

d. Turn the power supply upside down.

e. Replace a part on the terminal board
by removing the four screws that attach
the base assembly to the bottom plate and
the two screws that fasten the bottom plate
to transformer T101.

f. Replace transistor Q101 by removing
the two screws that hold capacitor C105
and gently pushing the capacitor to one
side.

g. Replace transistor Q102 by removing
the two screws that hold coil L101 and
gently pushing the coil to one side.

h. Remove any given part by using the
soldering techniques [(para 16). Tag wire
leads for identification when replacing a
part.

18. Parts Replacement

a. Solder the replacement part in place;
use the soldering techniques described in
[paragraph 16. Use the wiring diagram
and information provided by tags placed
on wire leads during removal procedures
to determine where connections
are to be made.

b. Push coil L101 gently into place [figl
[3) and screw it to the top of the frame as-
sembly after replacement of transistor
Q102.

c. Push capacitor C105 gently into place
[fig. 3) and screw it to the side of the frame
assembly during replacement of transistor
Q1o01.

d. Secure the bottom plate to trans-
former T101 and the base assembly to the
bottom plate with the screws provided.

e. Apply a thin coating of Dow-Corning 4
compound to the top surface of the frame
assembly.

f. Place the cover (TM 11-5826-215-12)
over the power supply and secure it with
four screws at the top and one at the side.

g. Seal screws, studs, and nuts that are
used without lockwashers with black
glyptal enamel, or equivalent.

19. Lubrication

The power supply snapslides (TM 11-
5826-215-12) are the only items that re-
quire lubrication. Lightly lubricate them
with Lubricating oil, general purpose, pre-
servative (PL special).

11



CHAPTER 4

FOURTH ECHELON TESTING PROCEDURES
AND FINAL TESTING

Section | FOURTH ECHELON TESTING PROCEDURES

20. General

a. Testing procedures are prepared for
use by Signal Field Maintenance Shops and
Signal Service Organizations responsible
for fourth echelon maintenance of signal
equipment to determine the acceptability
of repaired signal equipment. These pro-
cedures set forth specific requirements
that repaired signal equipment must meet
before it is returned to the using organi-
zation. The testing procedures may also
be used as a guide for testjng equipment
that has been repaired at third echelon if
the proper tools and test equipment are
available. A summary of the performance
standards is given in[paragraph 25|

b. Comply with the instructions pre-
ceding the body of each chart before pro-
ceeding to the chart. Perform each test in
sequence. Do not vary the sequence. For
each step, perform all actions required in
the Test equipment control settings col-
umn and then perform each specific test
procedure and verify it against its per-
formance standard.

21. Test Equipment, Tools, and Materials

All test equipment, tools, materials, and
other equipment required to perform the
testing procedures given in this section
are listed in the following charts and are
authorized under TA-11-17 and TA-lI-
100(11-17).

12

a. Test Equipment.

Nomenclature Federal stock No. Technical manual

Power Supply PP- 6130-542-6385 | TM 11-5126

1104A/G
Multimeter ME-26 B/U | 6625-646-8408 | TM 11-6625-
200-12
Test Set 1-199-A T™M 11-2604

b. Tools

Nomenclature Federal stock No.

Tool Kit TK-114, or 5180-408-1879
Tool Kit TK-87/U and 5180-690-4452
Tool Kit TK-88/U None

c. Materials.

Material Federal stook No.

Wire, copper, insulated, No. 14 None
(or larger), hookup.
Enamel, glyptal, black or equiva- 8010-598-5953

Compound, Dow-Corning 4 None

22. Test Facilities

An ac power source of 115 volts £10, 50
to 60 cycles, 60 watts is required to furnish
operating voltages for the test equipment
used to test the power supply.
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23. Physical Tests and Inspection

a. Materials. Dow~Corning 4 compound, black glyptal enamel.

b. Test Conditions. Remove the four screws from the top of the power supply cover (TM 11-5826-215-12) and the

single screw from the end of the power supply cover to remove the cover.

¢. Procedure.

Step Test equipment Equipment under test )
No. oontrol settings control settings Teat jrocedure Performance standard
1 N/A N/A a. Inspect the power supply for loose or a. Screws, studs, and nuts should be tight; none
missing screws, studs, or nuts. missing.
b, Inspect the connector for looseness and b. No looseness or damage evident.
damage.
2 N/A ‘ N/A &. Inspect the cover for damage and con- a. No damage evident. External surface of cover
dition of finish, does not show bare metal.
Note. Touohup painting with black glyptal enamel
is recommended in place of refinishing, whenever
praotiocable.
b. Inspect the screws on frame assembly b. Screws on frame assembly and base assembly
and base assembly for paint seal. sealed with black glyptal enamel, or equiva-
Note. Apply a thin coat of Dow--Coming 4 com- lent.
pound to the top suriace of the frame assembly before
reassombly.
3 N/A N/A Assemble power supply and secure cover None.
with the screws removed in b above.
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Figure 6. Power supply, performance test setup.



ST

24, Power Supply Performance Tests

a. Test Equipment and Materials.
(1) Power Supply PP-1104A/G.
(2) Multimeter ME-26B/U.

(3) Test Set I-199-A.

b. Test Connections and Conditions. Connect the equipment as shown i
Supply PP-1104A/G to Test Set 1-199-A must be size 14 or larger (sma

possible.
c. Procedure.

The test leads connecting Power
ller wire gage number) and as short as

Step i KEquipment under teat
Nof 'cr::ltr:lq::e;:?i‘:;i . q:oﬁtrol settings Teat Procedure Performance standard
1 PP-1104A/G: N/A a. Connect ME-26 B/U COMMON clip and OHMS . None.
Circuit breaker lever: OFF probe to I-199-A DYNAMOTOR OR HAND
INCREASE VOLTAGE: 1 GEN. H.V, binding posts.
Links: both across center b. Adjust 1-199-A H. V. LOAD COARSE ADJ. . None.
terminals for 28-volt and H.V. LOAD FINE ADJ. switches to
operation. produce 1, 250-ohm reading on ME-26B/U.
ME-26B/U: c. Disconnect ME-26B/U from I-199-A. . None.
FUNCTION: OHMS d. Connect power supply connector J101 . None.
RANGE: RX10K 100V terminals 1 and 3, to I-199-A DYNAMOTOR
1-199- A: OR HAND GEN. H.V. binding posts.
DYN. ON-OFF-HAND GEN. e. Place PP-1104A/G circuit breaker lever to None.
ON: OFF ON, and allow 5-minute warmup before
INPUT CURRENT: HIGH proceeding.
INPUT RHEO.: counter-
clockwise.
INPUT: VOLTS
OUTPUT: VOLTS
H.V. LOAD COARSE ADJ.:
OFF
2 | Leave controls in positions N/A Caution: Stop test and reject power supply
last indicated in step 1, under test if current read on PP-1104A/G dc
except: ammeter exceeds 2 amperses during performance
ME-26B/U: of a2 below or exceeds 5 amperes at any time
FUNCTION: OFF during test.
I1-199-A; a. Turn 1-199-A INPUT RHEO. slowly clockwise, . Power supply input current read on
DYN. ON-OFF-HAND GEN. while pressing OUTPUT 300 volts push- PP-1104A/G dc ammeter should not
ON: DYN. ON. button and watch PP-1104A/G dc ammeter exceed 2 amperes before power sup-
INPUT CURRENT: LOW and 1-199-A OUTPUT meter. ply output voltage can be read at
1-199-A OUTPUT meter.

b. Press INPUT 300 VOLTS and record voltage . 1-199-A INPUT meter reads 5 volts or
reading on 1-199-A INPUT meter when de- less when power supply output starts
flection is first observed on I-199-A OUT- (I-199-A OUTPUT meter deflects).

. PUT meter.
3 | Leave controls in position N/A a. Turn PP-1104A/G INCREASE VOLTAGE knob . None.
last indicated in step 2. to 3. PP-1104A/G dc voltmeter should read
26 volts.

b. Turn 1-199-A INPUT RHEO. slowly clockwise . None.
until 26 volts is read on I-199-A INPUT
meter. . None.

¢. Place I-199-A OUTPUT switch to MA. . PP-1104A/G dc ammeter reads 2.3

d. Adjust H, V., LOAD FINE ADJ. switch to pro- amperes or less for 200-ma load
duce 200 ma reading on I-199-A OUTPUT test.
meter.

e. Place 1-199-A OUTPUT switch to VOLTS . I-199-A QUTPUT meter reads 245
and press OUTPUT 300 VOLTS pushbutton volts or more for 200-ma load test.
0.

f. Press 1-199-A OUTPUT RIPPLE 3 VOLTS - [-199-A OUTPUT meter reads 1 volt
pushbutton and read OUTPUT meter. or less for 200-ma load test.

4 | Same as step 1. N/A a. Connect ME-26 B/U COMMON clip and OHMS . None.
probe to I-199-A DYNAMOTOR OR HAND
GEN. H.V. binding posts in place of power
supply connector J101, terminal 3 connec-
tion.

b. Adjust I-199-A H.V. LOAD COARSE ADJ. . None.
and H.V. LOAD FINE ADJ. switches to
produce 2,600-ohm reading on ME-26B/U.

¢. Disconnect ME-26B/U from I-199-A. . None.

d. Connect power supply to I-199-A DYNAMOTOR . None.

OR HAND GEN. H. V. binding posts.

e. Place PP-1104A/G circuit breaker lever to . None.
ON, and allow 5-minute warmup before
proceeding.

f. Place 1-199-A DYN. ON-OFF-HAND GEN. ON . None.
switch to DYN. ON.

g. Turn PP-1104A/G INCREASE VOLTAGE knob . None.
to 3. PP-1104A/G dc voltmeter should read
26 volts.

h. Press 1-199-A INPUT 30 VOLTS pushbutton . None.
and turn 1-199-A INPUT RHEO. slowly clock-
wise until 26 volts is read on I-199-A INPUT
meter.

i. Place I-199-A OUTPUT switch to MA and press i. None.

1-199-A OUTPUT 120 MA pushbutton.

j. Adjust H. V. LOAD FINE ADJ. switch to produce . PP-1104A/G dc ammeter reads 1.3
100-ma reading on I-199-A OUTPUT meter. amperes or less for 100-ma load

test.

k. Place I-199-A QOUTPUT switch to VOLTS and . 1-199-A OUTPUT meter reads 250
press OUTPUT 300 VOLTS pushbutton. volts or more for 100-ma load test.

1. Place 1-199-A OUTPUT switch to RIPPLE. . 1-199-A OUTPUT meter reads 1 volt

: or less for 100- ma load test.
5 | Leave controls in position N/A a. Place H.V. LOAD COARSE ADJ. switch in OFF . None.
last indicated in step 4. position.
b. Read PP-1104A/G dc ammeter. ., PP-1104A/G dc ammeter reads 0.2
ampere or less for no-load test.
6 |N/A N/A Disconnect test equipment. None.




25. Summary of Test Data

Personnel
below:

may find it convenient to arrange the checklist similar to that shown

Item checked

Performance standard

Input current to start power supply
Input voltage to start power supply
Input current for 200-ma load
Output voltage for 200-ma load
Output ripple for 200-ma load
Input current for 100-ma load
Output voltage for 100-ma load
Output ripple for 100-ma load
Input current for no load

2 amperes max
5 volts max

2.3 amperes max
245 volts min

1 volt max

1.3 amperes max
250 volts min

1 volt max

0.2 ampere max

Section Il. FINAL TESTING

26. Purpose of Final Testing

The tests referred to below are designed
to measure the performance capability of
a repaired e quip m e n t. Equipment that
meets the minimum standards stated in
the tests will -furnish satisfactory opera-
tion, equivalent to that of new equipment.

27. Test Equipment Required for Final
Testing

The test equipment required for final
testing is the same as that listed for fourth

echelon testing procedures [para 21).

Refer to the appropriate technical manuals
for instructions on the use of the test equip-
ment.

28. Tests

Perform the following tests in the order
given.

a. Physical tests and inspection [paral
23).

b. Power supply performance tests

17



APPENDIX
REFERENCES

Following is a list of references applicable and available to the field and depot main-
tenance repairmen of the power supply.

TA-11-17
TA-11-100 (11-17)

T™ 11-2604
T™M 11-5126
TM 11-5527
TM 11-5826-215-12

TM 11-5826-215-35
TM 11-6625-200-12

18

Signal Field Maintenance Shops.

Allowances of Signal Corps Expendable Supplies for Signal Field
Maintenance Shop, Continental United States.

Test Set 1-199 and 1-199A.

Power Supply PP-1104A/G.

Multimeter TS-352/U, TS-352A/U and TS-352B/U.

Operator’s and Organizational Maintenance Manual Receiving Set,
Radio AN/ARN-30D.

Receiving Set, Radio AN/ARN-30D; Field and Depot Maintenance.

Operation and Organizational Maintenance, Multimeter ME-
26B/U.



FRAME ASSEMBLY
(BOTTOM VIEW)
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TEFLON INSULATED.
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Figure 7. Power Supply PP-2792/ARN-30D, wiring diagram.
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Figure 8. Power Supply PP-2792/ARN-30D, schematic diagram.
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COLOR CODE MARKING FOR MILITARY STANDARD RESISTOR

Figure 9. MIL-STD resistor color code marking.

COMPOSITION-TYPE RESISTORS WIREWOUND-TYPE RESISTORS
ABCO A B COD
FIP TR 17 147 1N R
(o] S e — — % — 0
TOLERANCE TOLERANCE
L—muLTIPLIER MULTIPLIER
SECOND SIGNIFICANT FIGURE SECOND SIGNIFICANT
FIRST SIGNIFICANT FIGURE FIGURE
— FiRST SIONIFICANT FiGURE
BAND A_ Eaual Width Band paND A__ Double Width Signifies
N Signifies Composition-Type PANY A wire-wound Resistor
COLOR CODE TABLE
BAND A BAND B BAND C BAND D*
FIRST SECOND RESISTANCE
COLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK 0 BLACK ) BLACK 1
BROWN 1 BROWN 1 BROWN 10
RED 2 RED 2 RED 100
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000 SILVER + 10
GREEN 5 GREEN 5 GREEN 100,000 GoLD + 5
BLUE 6 BLUE 6 BLUE 1,000,000
PURPLE 7 PURPLE 7
(VIOLET) (VIOLET)
GRAY 8 GRAY 8 SILVER 0.01
WHITE 9 WHITE 9 Golp 0.1
EXAMPLES OF COLOR CODING
BAND BAND
A B C D* A B C D*
O ORANGE| | wHITE RED SILVER R ] | orance Blue | cow | | colp -
3 9 X100 +=10% 3 é X0.1 =+ 5%
NOMINAL RESISTANCE 3,900 Ohms 3.6 Ohms
RESISTANCE TOLERANCE + 10 percent + 5 percent
STD-R2
*if Band D is omitted, the resistor tolerance is +20%, and the resistor is not Mil-Std.

21
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COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

- i s P . - VIR ~e 4L Cad .. ik AN OOV and D
ROUP | Capacitors, Fixed, Various-Dielecirics, dTyies Lm, LiN, L1, Uiivd Lo
Av A~ COILNOD CONE TARIEC
cM w e VLW R VW eE T AADLLY
— MIL IDENTIFIER { BLACK DOT) I—?-‘-H. {DENTIFIER (BLACK DOT} MiL IDENTIFIER {BLACK DOT)
- IST SIGNIFICANT FIGLRE - s omm - P Py N . . _ _
R IS SIUNIFILANT FIGURE —_— 1
r|s;as'seug::|rﬁg:::|'r‘(::ugi | T =20 S1GNIFICANT FIGURE iay——1ST SIGNIFICANT FIGURE TABLE | — For use with Group |, Styles CM, CN, CY and CB
’__)_é_g\ INDICATOR rt_g_b (( “———20 SIGNIFICANT FIGURE o
== 5 METHOD & (344 Nk Mo st | 2nd DC WORKING OPERATING TEMP. VIBRATION
THurewies T Ewoiniecien i\ CAmACTE T ERANCE cotor | ML | siG | SIG | mutmipLigr! | CAPACITANCE TOLERANCE CHARACTERISTIC? VOLTAGE RANGE GRADE
L capacitance ToLerancE 0 | Leapacitance ToLerance CHARACTERISTIC COLOR | o | 27 | 2a i
- CAPACITANGE. ToLERANGE _1. L CHARAGTERISTIC AG | RG cM CN cy 8 |cMm [ CN |[cy | cB cMm ) M
FRONT MULTIPLIER — slack | MY g 0 1 *20% | * 20% A —55° 10 +70°C 10-55
n wang NG YOl TAGE | L capacitance TOLERANCE INDICATOR dlv—o | cB ] o 55° 1o +70°C 10-55 cps
[-OC WORKING VOLTAGE ~ L-CHARACTERISTIC METHOD B BROWN 1 \ 10 B . .
[ ~Visration srabe RED 2 2 100 + 29, * 2% * 29, c c —55% 15 +85°C
rtr Sramice " ——s Far—y - —
| -84 | W RAMNULC 3 K 1,Vuu — VT v v JU0
REAR YELLOW 4 4 10,000 . _ £ —55°t0 +125°C 10-2,000 cps
fiim i s s e mmmam e ~anmER RIEEATRLAS AILACE MNICIEATRIA M1 A0e ~ane P GREEN 5 3 * 5% F 500
MICA-DIELECTRIC PAPER-DIELECTRIC GLASS-UIELeCTRIC, GLASS CASE MICA, BUTTON TYPE RLUE . % °
— &R% 4o L 1 ENC~
. = -~ 4 LA LI B~ LV
. . — . \ Couinm K PURPLE
GROUP Il Capacitors, Fixed Ceramic-Dielectric (General Purpose) Style CK TVIOLET) 7 7
GREY 8 ]
TEMPERATURE RANGE AND - -
VOLTAGE -TEMDERATURE ( IMIT TEMPERATURE RANGE AND. TEMPERATURE BANGE AND Y % $
TEMPERATURE KANGE AND (ST SIGNIFICANT FIGURE VOLTAGE-TEMPERATURE LIMIT VOLTAGE-TEMPERATURE LIMIT
VOLTAGE-TEMPERATURE LIMIT — 2D SIGNIFICANT FIGURE r IST SIGNIFICANT FIGURE [~ IST SIGNIFICANT FIGURE GOLD 0.1 *5% | *5%
I°I alUNlribA"l F!UUNE
l ~—2D SIGNIFICANT FIGURE I MULTIPLIER , l 2o SIE'.‘J.HCANT FIGURE | , r—ZI?‘S“IErleICANT FIGURE SILVER CN £10% | *10% *10% + 10%
| || —wuLtipLier [ | | [~ GAPACITANCE TOLERANCE | | LE HOLTIFLIER [l [ R renniranne voc
. , —_ FPABANITANAE I EDANAED
(1T T — BaPaciTance TOLERANCE (3535 1 | W 3f=URCACI TANCE TULERANCE ™ k¥
L) - """ ] 8° °8 : .
= Z0lls= i U | 'O( - \) TABLE Il ~ For use with Group II, General Purpose, Style CK TABLE Ill - For use with Group Ill, Temperature Compensating, Style CC
A
= i i {VELLOW DOT) _
L Y TEMP. RANGE AND | 15t | 2nd ist | 2nd CAPACITANCE TOLERANCE
_MYH: IDENTIFIER FRONT — — l!r_RONTlI COLOR | VOLTAGE — TEMP. | SIG | $IG | muLTIPLIER! CAPACITANCE | MIL COLOR TEMPERATURE SIG | $IG | MULTIPUER' MIL
{ YELLOW DOT) :ayui_L(LDoE:g;l?E,R ‘7’ \7 )4 LIMITS? FIG | FIG TOLERANCE ID COEFFICIENT# RG | EIG ! C:P“:':"‘:‘ lCOapc:cﬂmlucn D
'ver vy vut or less
| — ‘E‘ /\\ BLACK 0 (4] i + 209, —
[ | B/ e N P (| [ ee—1— MIL 10ENTIFIER - BLACK ° °o| o ! + 2.000f cc
L] u” @EWW-J@J U TR \ /  (YeELLow DoT) BROWN AW 1 1 10 + 10% P~ . ; . T P
n 8 Y RED AX 2 2 100 orry Ten - P —— P —
|_| U U i 13 oy z i 100 = 2% = 0.25uvt
REAR REAR ORANGE BX 3 3 1,000 ORANGE 150 3 3 1,000
W 4
AVIAI IEAD DARIAI IEAR eECR_THDNI IS STAND.OFE nicy_Tvoe YELLO Av 4 10,000 . cK YELLOW 220 4 4
PAAIAL LLAW RAWIAL LLAW TREW=ITIRNIWII L ARatLA L 4 L WMIMN-ILITL
GREEN €z S cREEN —330 51 s + 59, £ 0.5t
~ B Al 1 ~ . e 1o come i o . pu s i el i e BLUE Y s 4 -
GROUP Il Capacitors, Fixed, Ceramic-Dieletric {Temperature Compensating} Style CC BLUE 470 6 [ 6
PURPLE 7 7
(VIOLET) w,g’.li\ —750 7 7
— TEMPERATURE COEFFICIENT TEM:ERAT“RE COEFFICIENT oReY s . GREY ) 3 0.01
| ~1ST SIGNIFICANT FIGURE | [!'ST SIGNIFICANT FIGURE [— TEMPERATURE COEFFICIENT Wi ; 5 Np— 5 5 on > Tov
| - 2D SIGNIFICANT FIGURE { ] -
| . MULTIPLIER | | L —IST SIGNIFICANT FIGURE GoLp GOLD +100 * 1.0vuf
| | | | pCAPAcITANCE TOLERANCE L T\ / _ SILVER i SILVER
l 1 l 1 J_ _'7 - \ “"‘7 - 01,—20 SIGNIFICANT FIGURE
7080 A ¥ ) A T op— MULTIPLIER o )
wm =] H H __‘_\l-/ '——\\ 1. The multiplier is the number by which the two significant (SIG) figures are multiplied to obtain the capacitance in uuf.
MiL IDENTIFIER P CAPACITANGE TOLERANCE 2. Lletters indicate the Characteristics desianated in annlicabla enacificatians. MII_C_E AMU__ 01 MU_C_ 11979 ~nd MU _6_ 100EN racnartival
'—"u_ |u‘u|| |=" FRONT l i MFFILHEIT IFTUHIRUINIVIIG. M"Y, MI—L—7 1, MIt™_—1 1474, UNU ML~ 1IVTJV ’ESPCL"VGIY.
(BLACK DOT) o -
) r,“.'!".’ESNI,I\E-I\ER '—-‘M|L IDENTIFIER 3. letters indicate the temperature range and voltage-temperature limits designated in MIL-C—11015.
{BLACK OOT) {BLACK DOT}
r‘—_h R ceaNT 4. Temperature coefficient in parts per million per degree centigrads
) . RECAR rRwviNg v L Lad TV vy wue
T
fl h
u u
REAR
AXIAL LEAD RADIAL LEAD DISK-TYPE §TD~C2

Figure 10. MIL-STD capacitor color code marking. 23
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