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DESTRUCTION NOTICE

WHY —To prevent the enemy from using or salvaging this

Page
16 equipment for his benefit.
19 WHEN—When ordered by your commander.
7z HOW —1. Smash———Use sledges, axes, handaxes, pickaxes, ham-
mers, crow-bars, heavy tools.
2. Cu;:——Use‘axes, handaxes, machetes.

, 3. Burn—Use gasoline, kerosene, oil, flame throwers,
gj incendiary grenades.
35 4. Explosives—Use firearms, grenades, TNT.
36 : 5. Dzsposal-—Bury in slit trenches, fox holes, other holes.

Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR
DESTRUCTION OF THIS EQUIPMENT.

WHAT—1. Smash—Meters, controls, panels.
2. Cut—Cables and all wiring.

3. Burn—Resistors, capacitors, all technical manuals,
instruction books, tube charts.

4. Bury or scatter—Any or all of the above pieces after
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SECTION 1

DESCRIPTION

1. PURPOSE. Test Unit 1:176 is an instrument designed to measure
resistance, alternating current (ac), direct current (dc), and voltage over

. a wide range of values. The purpose of this manual is to acquaint the

repairman with the construction, operating principles, use, and mainte-

nance of this unit.

2. GENERAL DESCRIPTION.

a.This unit is furnished both separately and as a part of Test Set I-56-K.
As a part of Test Set I-56-K, it fits into a compartment of Carrying Case
CS-130. Weights and dimensions are given below :

_ Dimensions (in.) - . W sl
Equipment Height Width Depth (b.)
Test Unit I-176 5% 1134 8%4 9
Case CS-130 1434 20% 934 25.6

b. There are five alternating-voltage ranges, covering 0 to 5 volts, O to
25 volts, 0 to 100 volts, 0 to 250 volts, and 0 to 1,000 volts; all having a
sensitivity of 1,000 ohms per volt. ‘

¢. The five direct voltage ranges providing a choice of either 1,000 or
20,000 ohms per volt sensitivity are O to 5 volts, 0 to 25 volts, O to 100 volts,
0 to 250 volts, and 0 to 1,000 volts. An additional high-voltage range of
0 to 5,000 volts has a sensitivity of 20,000 ohms per volt.

d. Alternating-current (a-c) meastirements can be made in four ranges:
010 0.5 ampere, 0 to 1 ampere, 0 to 5 amperes, and 0 to 10 amperes.

e. Direct-current (d-c) measurements can be made in seven ranges:
0 to 50 microamperes, 0 to 1 milliampere, 0 to 10 milliamperes, 0 to 100
milliamperes, 0 to 500 milliamperes, O to 1 ampere, and 0 to 5 amperes.
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. flic Ll11c<_ ranges provided for resistance mcauurmnents are Oto 1000
ohms, 0 to 100,000 ohms, and 0 to 10,000,000 ohms (10 megohms). All
ranges employ a constant-resistance ohmmeter circuit, with a 1.5-volt
internal battery for the two lower ranges and a 22.5-volt 1ntcrnal battery
for the h1ghest range. \

g. Two pairs of ordinary test leads, four removable alhgator clips, and
one pair of special high-voltage multiplier-type leads for the 5,000-volt
range are included with the instrument, and are kept in a compartment
provided for the purpose in the case of the instrument.

e M 11-a626
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SECTION 11

OPERATION

3. PRELIMINARY INSTRUCTIONS. Beiore handling Test Unit

I-176, read the operating instructions carefully. Considerable damage can
be caused by mishandling. Pay particular attention to all caution notices.

CAUTION: After completing a measﬁremeﬁt always reset the con-
~ trols to their off or safety positions as indicated below. Overloads
can damage or burn out the meter or other components.

Control Safety position
Left-hand selector switch 5,000 volts
Right-hand selector switch 1,000 volts

4. TEST UNIT I-176 AS D- C YOLTMETER UP TO 1,000
VOLTS.

a. Set the function sebector switch (left—hand'switch) at VOLTS 1,000

Q/V for ordinary measurements where meter ctirrent drain is inimportant,
or at VOLTS 20,000 2/V if measuring in a high-resistance circuit whe1e

" current drawn by the voltmeter must be kept at a minimum,

b. Set the range selector switch (right-hand switch) at the required
VOLTS range (5, 25, 100, 250, or 1,000) for the measurement to be made.

c. Plug the short-handled probe of the red test lead into the red jack:

marked DC VOLTS (at extreme left along bottom of panel).

d. Plug the short-handled probe of the corresponding black test lead into
the black jack on the panel (at bottom center).

¢. Hold the long-handled probes on the terminals at which the voltage
1s to be measured, with the red probe on the positive terminal, and read
the meter indication on the proper scale. Voltage values obtained with

3



- measured, with the red clip on the positive terminal.
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the 20,000-chm-per- volt sensitivity may be appreclnhly hlg‘her than thosc.-
obtained with a 1,000-ohm-per-volt sensitivity if the voltage is being
measured through a high resistance.

: CAUTION Be extremely cautious when working with high-voltage
circuits. When making measurements on circuits employing 300 volts
or more, turn the power off, make meter connections with the alligator
clips, and then tura on the power to make the reading. Turn off the
power to disconnect the meter. Handling the test prods, leads, or
instrument during measurements on circuits involving 300 volts or
more is dangerous to human life.

5. TEST UNIT I-176 AS 5,000-VOLT D-C VOLTMETER. v

a0, Set the function selector switch (left-hand switch) at 5,000 V. DC.
Here the right-hand range selector switch is out of the circuit and can be
in any position.

b. Locate the high-voltage multiplier lead having red ends, and plug the

red probe-like end into the 5,000 V DC jack marked . : i

¢: Locate the high-voltage multiplier lead having black terminations, and
plug the black probe-like end into the 5,000 V. DC jack marked — , ‘
d. After making sure that the radio set is turned off, connect the clips |
of the high-voltage leads to the terminals at which the voltage is to be

¢. Turn on the radio set, read the meter on the black 0-50 DCV scale and
multiply the reading by 100 to get the voltage value, then turn off the radio
set before touching anything else.

CAUTION: When making high-voltage measurements up fo 5,000
volts, do not touch the test unit, the high voltage leads, or any high-

_ voltage terminals while the radio set is turned on and the measure-
ment is being made. Be sure to turn off the radio set and discharge its
capacitors before disconnecting the test unit.

6. TEST UNIT 1176 AS A-C VOLTMETER.

@. Set the function selector switch'(left-hand switch) to VOLTS AC.
b. Set the range selector switch (right-hand switch) to the required

" VOLTS range (5,25, 100, 250, or 1,000) for the measurement to be made.

Thesensitivity will be 1,000 ohms-per-volt for all a-c voltage meastire--
ments.

¢. Plug the short-handled probe of the red test lead into the red Jack
marked AC VOLTS (at extreme left along bottom of panel).

d. Plug the short-handled probe of the corresponding black test lead
into the black jack on the panel (at bottom center). .

4
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¢, Hold the longnhandled probes on the termumls nt wl'nch the voltage
is to be measured, and read the meter indication on the proper red scale.
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7. TEST UNIT 1-176 AS D-C AMMETER;

a. Set the function selector switch (left-hand switch) at 50 wA DC if
the 0 to 50 microampere range is to be used, or at AMPS & MA for any
of the other current ranges.

b. Set the range selector switch at the reqmred current range. When in
doubt, start with a higher range.

c. It the range selector switch is set at a 500 MA or lower range, plug

the short-handled probe of the red test lead into the red jack marked DC:

MA-pA. If the range selector switch is set at ONE & 5 DC AMPS, plug
this probe into the red jack marked ONE DC AMP or 5 DC AMP, de-
pending upon the current range desired. -

d. Plug the short-handled probe of the black test lead into the black jack
on the panel (at bottom center ).

¢. Break the circuit in which current is to be measured and insert the
meter into the circuit. Use alligator clips on the long-handled probes,
and connect the red probe to the positive side of the circuit. Read the -
meter indication on the proper black scale, :

CAUTION: For current measurements, the test unit must always be
in series with the circuit. Never connect the test unit across a voltage
source or across a circuit when the selector switches are set for current
measurements, as this may damage the meter." Be sure to observe
polarity for direct current measurements; the red probe always goes
to . Always turn the power off before connectlng the test unit to |
the equipment under test.

8. TEST UNIT 1-176 AS A-C AMMETER.

a. Set the function selector switch (left-hand switch) at AMPS AC.
The right-hand switch can be in any position as it is out of the circuit.
b. Insert the short-handled probes in the correct pair of AC AMPS
binding posts at the right on the panel, one in the == COM binding post

 and the other in the .5, ONE, 5 or 10 AMP binding post dependmg on the

current range desired.

¢. Break the circuit in which current is to be measured, and insert the
meter into the circuit by using alligator clips on the long-handled probes.
Polarity does not matter for a-c measurements. Read the meter 1nd1cat10n
on the proper red scale.

CAUTION: For current measurements, be sure the fest unit is always
in series with the circuit. If connected actoss the circuit, the rectifier
and meter as well as the current transformer itself may be damaged.
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9. TEST UNIT I-176 AS AN OHMMETER. If the instrument
is being used for the first time, batteries must be installed in’ the:instru-
ment. Battery installation instructions are given in patagraph 24.

. Set the function selector switch (left-hand switch) at OHMS DC.

b. Set the range selector switch (right-hand switch) at the required
- OHMS range (10 MEG., 100,000 OHMS, or 1000 OHMS).

¢. Plug the short-handled probe of the red test lead into the red jack
marked OHMS.

d. Plug the short-handled probe of the black test lead into the black jack

on the panel (at bottom center).
¢. Short the long-handled test probes by holding their metal ends to-
gether, and rotate the ZERO ADJ. knob until the meter pointer is at zero

at the extreme right of the uppermost meter scale, Check this zero adjust-

ment each time the ohmmeter range is changed.

f. Separate the long-handled test probes and connect them to the termi-

nals at which the resistance measurement is to be made.

g. Read the meter indication on the uppermost scale, marked OHM S.
For the 1,000-ohm range, use scale readings directly. For the 100,000-ohm
range, multiply scale readings by 100. For the 10 MEG. range, divide
scale readings by 100 to get the value in megohms, or multiply by 10,000
to get the value in ohms. ’

CAUTION: Be sure no voltages exist in the circuit in which re-

gistance measurements are to be made. External voltages may burn
out the meter. Be stire no metal parts touch the panel during ohm-
‘meter measurements, as {he meter is sensitive enough to react to
ground currents. “When through using the ohmmeter, remove the
test leads and return the selector switches to their safety positions.
Leaving the ohmmeter connected to an external circuit while the
selector switch is in an ohmmeter position will run down the internal
batteries. ~

1, If the meter pointer cannot be brought to zezo by rotatirg the ZERO
AD]J. knob, one or both of the internal batteries should be replaced. See
battery replacement instructions for Test Unit I-176 in paragraph 24.

10. SERVICING RADIO EQUIPMENT WITH TEST UNIT
I-176. Before attempting to service radio sets with Test Set 1-56-K,
the repairman should be thoroughly famuliar with the operation of the
components of this test set, as explained in previous paragraphs of this
section. The servicing procedure outlined in the following paragraphs is
t0 be considered only as a guide to most effective utilization of the test set.

6’
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Detailed servieing instructions for radio equipment will be found in tech-
nical manuals dealing with the equipment. - ;

-

11. PRELIMINARY CHECK OF RADIO EQUIPMENT.

a. Read the instructions included with the equipment to Dbe tested.

b. Inspect all cables, batteries, antennas, antenna leads, grounds and
ground leads, microphones, speakers, 'and headsets for proper connections
and good. contacts. Look for visible mechanical or electrical defects, such
as shorts and defective soldered joints. Points at which wiring passes
through metal or around the edges of tube socket-contacts are likely places
for insulation to be cut or frayed. Tube socket fingers should be examined
to make sure they are clean and tight.' Be sure there are no shorts between
rotor and stator plates of variable capacitors. . ,

¢. Check all fuses in the equipment, by inspection or' with an ohmmeter.

d. Remove and check all vacuum tubes one at a time for shorts and open
filaments. Replace if necessary. o -

¢. Make all possible external continuity checks, and check resistance
values against those specified on the circuit diagram for the equipment.

f. Make a resistance test from the high-voltage lead of the equipment
to ground. If the reading is zero or very low, indicating a short, the equip-
ment must not be turned on until the trouble is located and corrected.

CAUTION: Many receivers and transmitters contain hich voltages
that are dangerous. Always turn off the equipment first when making
any changes or removing plugs or tubes from sockets.

(e

12. RECEIVER SERVICING PROCEDURE. ’

a. Check Power Source. For a-c power, measure the line voltage to be
stre it is the correct value for the receiver. For battery power, turn on the
receiver and adjust for normal operating conditions, then measure the
battery voltages. They should be only slightly lower than rated values ; if
too low, the batteries should.-be charged or replaced, '

b, Check Output Stage. Measure d-c electrode voltages at the output ‘

tube socket while the set is turned on. If a voltage chart for the receiver
is available (usually given in technical manuals), compare measured values
with these on the chart. They should agree within 20 percent if the output
stage is operating properly and the plate supply voltage is normal. A click
should be heard in the headset or speaker when a voltmeter is connected
between the control grid and cathode of the output tube. Tf an output stage
defect is indicated, proceed as follows until the trouble is found:
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(1) If the output tube is a pentode and has normal screen-grid voltage
but no plate voltage, the output transformer or one of its connections is
faulty. Verify this by making continuity tests with an ohmmeter,

~ (2) I there is no screen or plate voltage, the power supply or one of its
connections to the output tube is faulty. Check power supply parts, such
as the dynamotor, power transformer, rectifier, vibrator, filter choke, filter
capacitors, bleeder resistors, and bypass capacitors for proper performance.
Measure the a-c voltage across each winding of the power transformers.

 Measure the d-c output veltage of the rectifier, and measure the d-c voltage

- across each section of the filter system until the plate supply voltage to
the output tube is reached: ' ; L

c. Check Audio Stage. When the oﬁtput stage is operating properly,
check the preceding audio stage in a similar manner. i any of the voltage

readings are not normal, check each circuit element of the audio stage and |

the resistors and capacitors immediately connected with that stage until
the defective part is located. ' '

d. Check Detector Stage. 1f the detector is a triode or pentode, voltage
checks may be made in the same manner as for the audio and output stages.
If the detector is a diode, only the filament voltage can be measured.

¢. Check I-f and R-f Amplifier Stages. Proceeding forward from the
detector toward the antenna, check voltage in turn for each intermediate-

frequency stage, the mixer stage, the r-f oscillator stage, and the r-f
amplifier stage. ‘

f. Check Oscillator.  1f oscillator voltages differ from those given in the
voltage chart for the receiver, or if the source of trouble is not located
by voltagé measurements, check the operation of the oscillator by measur-
ing the d-c voltage drop across the oscillator grid leak. ‘With the test prods,
connect the high-resistance d-c voltmeter across the grid leak and measure
the d-c voltage. If the tube is oscillating, a readable indication will be
obtained. If there is little or no indication, the tube isnot oscillating. Check
all component parts of the oscillator for open or short circuits, and examine
the osecillator coil for open or shorted turns.

g. Check Continuity. 1f all tube electrode voltages are correct -ahd the
oscillator is operating properly but the receiver is still performing unsatis-

factorily, turn off the receiver and discharge the capacitors. Check the
resistors and capacitors in the automatic volume control circuit with an
ohmmeter, then check parts and circuits in a logical order for continuity

with the ochmmeter.

h. Check Aligmﬂent. If the receiver is out of 'alignment, the automatic

-volume control circuit will not function properly and general performance

8
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of the reclei;r;r will be unsatisfactory, If a signal generator is avg.llable,
make an alignment check by following the instructions accompanying the
receiver under test.

13. TRANSMITTER SERVICING PROCEDURE.

a. Check External Parts. Examine carefully for defects all -cables, plu'gs,
and other external parts directly connected with the transmitter, making
continuity tests with an ohmmeter on all suspicipus parts.

b, Check Power Supply. Measure the power supply output voltages.

¢. Check Oscillator. To determine if the oscillator is operating, meastire

 the oscillator grid current by connecting a d-c milliammeter in series with

the oscillator grid leak at the grounded end. Grid current will flow only
when the oscillator tuning circuit is resonant at the crystal frequc?ncy: fFf
the oscillator is crystal-controlled, either check thes crystal by trying 1t in
another transmitter, or replace it with a crystal known to be good. If there
is reason to suspect the oscillator, test the oscillator tube, then check all
parts associated with the oscillator unit. :

d. Test Tubes. Test all tubes that can be handled by'Tube-Tester 1-177,
and check remaining tubes by replacing them one at a time with good tubes
of the same type and noting the effect on transmitter performance.

o, Make Voltage and Continwity Tests. Following instructions accom-
panying the transmittet, start with the oscillator unit and check each suc-
ceeding r-f stage for correct voltages and continuity.

i heck M odulator Stage. Measure electrode voltages for the m(?dulator
tube, using appropriate high-voltage precautions. If any voltage is lovs{er
than normal, turn off the transmitter and check all parts associated with
the modulator stage, along with connections to the power supply.

g. Check Modulator Aanplifier Stages. Measure voltages for each pre-

ceding stage of the modulator amplifier, using available meter jacks or the
built-in meters whenever possible. As before, the measured values should
be checked against those given in voltage tables in the technical manual

accompanying the transmitter. Any deviating more than 20 percent from

specified values should be investigated. Other and more speci‘ﬁc troublef
shooting suggestions will be found in the manual for the transmitter.

CAUTION: Transmitters contain dangerously high voltages. Before

' touching any transmitter circuit, particularly rectiﬁer. circuits,' turn off
the power, allow the capacitors at least 10 seconds time to discharge,
then short-circuit the high-voltage output with a tool that has a well-

-
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insulated handle. Remove the short=civeuit, make connections for the
_deSiY@d measurement, then stand back and turn on the power if mak-
_ Ing a voltage or current measurement. Read the meter, turn off the
power, wait for capacitors to discharge, and again short-circuit the

output before removing the test leads. If a d-c high-voltage generator

is used as the power source, wait for the armature to stop rotating,
gnd open the field switch before touching the test leads or the test
imstrument itself. ‘ ‘

. 10
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SECTION III

FUNCITONING OF PARTS

N

' 14. GENERAL DESCRIPTION. Test Unit I-176 is a multirange

instrument of high sensitivity. Various' circuits are {midg available at
binding posts by two tap switches. The details of these cigcuits are de-
scribed in this section. v L

15. D-C VOLTMETER CIRCUIT, 1,000 OHMS-PER-VOLT
(ﬁg, 2). Setting th¢ left-hand selector ;Js'witch at VOLTS 1,000 Q/V
places 263-ohm shunt resistor 24 across the meter to reduce its sensitiv-
ity. The right-hand selector switch then places in series with the meter-
shunt combination the correct total multiplier resistance for the VOLTS
range to which this switch is set. '

16. D-C VOLTMETER CIRCUIT, 20,000 OHMS PER VOLT.
Setting the left-hand selector switch at VOLTS 20,000 Q/V gives the
same basic circuit arrangement as in figure 2 but with the shunt removed
from the meter and with a different bank of multiplier resistors to be

... connected by the right-hand selector switch.’

750000a usgzo%o;x 7%0:: 2(%0:; 35(?03 lz@on @

C_AAAAAA AAAAAA o AAAAAA AAAAAA AAAAAA
A AAJ LA AAAA S hAAAA A& LA AAAA S b A AAAA b AA AL DS ’-IA

100V

= o AN

&l e '

.TL-14685
Figure 2. Test Unit I-176, simplified 1,000-ohm-per-volt d-¢ voltmeter circutt.
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Figure 3. Test Unit I-176, sim-

! ) Figure 4. Test Uwit [-176,
plified d-c milliommeter circuit.

sumplified d-c ammeter circuit.
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Figure 5. Test Unit I-176, simplified ohmmeter circuits.
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Figure 6, Test Unit 1-176, simplified a-c volimeter circuit.
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17. 5,000-YOLT D-C VOLTMFTER CIRCUIT, Setting the left-

hand aelectot’ switch at 5,000 V DC disconnects the meter from all circuits
and connects it directly to the two 5,000 V DC jacks located under the
panel. Plugging the long-handled insulated connectors of the special high-
voltage test leads into these jacks places the correct 100-megohm multi-
plier resistance in series with the meter, as there are four 12.5-megohm
resistors in series inside each long-handled connector.

CAUTION: Do not use any oi[her test leads in these jacks. The use
of ordinary test leads, not equipped with multipliers, will destroy the
meter. .

18. D-C MILLIAMMETER CIRCUIT (fig. 3). Setting the left-

hand selector switch at 50 wA connects the meter and 16,000-ochm series
resistor 11 between the DC: MA-uA jacks for the 5S0-microampere range.
Setting the left-hand selector switch at AMPS & MA shorts out 16,000-
ohm resistor 11 (fig. 3). The right-hand selector switch then connects the
correct value of shunt resistance across the meter for the DC MA g
at which this switch is set.

19. D-C AMMETER CIRCUIT (fig. 4). Setting the left-hand
selector switch at AMPS & MA and setting the right-hand selector switch
at ONE & 5 DC AMPS connects the meter to the AMP jacks and to shunt
resistors 25 and 26 in such a way that when the test leads are plugged into
the pair of jacks for the desired range, the correct shunt resistance value
is placed in the circuit.

20. OHMMETER CIRCUITS (fig. 5.) The sclector switches ar-

range the circuits so that for each of the three resistance ranges the proper
multiplier and shunt resistance and battery voltage are inserted. The cir-
cuit of each ehmmeter range is designed so that shorting the OHMS jacks
permits the battery to send approximately full-scale current through the
meter. The OHMS AD]J. control must be adjusted each time the ohm-
meter range is changed in order to bring the meter pointer exactly to full
scale (to zero on the ohms scale).

21. A-C VOLTMETER CIRCUIT (fig. 6). Setting the left-hand
selector switch at AC VOLTS connects the meter across the output
terminals of a copper-oxide rectifier. The right-hand selector switch con-
nects the input terminals of the rectifier to the AC VOLTS jack through
the correct total multiplier resistance for the scale desired. The rectifier

13
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Figure 7. Test Uit I-176, ssmplified a-c anvmeter circut,

- converts alternating current in the measuring circuit to direct current to

supply the microammeter. A 500-ohm calibrated output resistor is mount-

‘ed inside the plug-in rectifier unit. This resistor is adjusted at the factory
to match the characteristics of 'the rectifier, and the complete rectifier unit
can be replaced at any time without need for recalibrating the a-¢ ranges.

22. A-C AMMETER CIRCUIT (fig. 7). Setting the left-hand se-
lector switch at AC AMPS connects the meter across the output of the
vectifier unit, and connects the rectifier input to the secondary of a current
transformer. The desired current range is obtained by choosing the re-
quired pair of AC AMPS binding posts. The right-hand selector switch
is‘out of the:circuit. The current transformer primary taps are so posi-
tioned that all full-range input currents produce identical a-c input voltages
_ to the rectifier and cause full-scale deflection of the meter pointer.
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'MAINTENANCE

NOTE: Failure or unsatisfactory perfyo'rmance of equipment
will be reported on W..D., A.G.O. Form No. 468. If this form
is not available, see TM 38-250.

23. GENERAL DESCRIPTION
a. Test Unit I.176 contains batteries and a plug—m type 1-176 rectifier

unit which may require replacement, Instructions for making these re-
placements are contained in the following paragraphs.

CAUTION: Open the test set panel only to make necessary battery

and rectifier replacements. No other service work should be done on

this instrument at any time, except by authorized Signal Corps repair
shops or by the manufacturer.

b. To gain access to the batteries and rectifier, remove the elght small
screws that hold the panel, then carefully lift the instrument from the case.
Since this unit is shipped without batteries it is necessary that they be in-
stalled before using the ohmmeter circuits for the first time.

24. BATTERY REPLACEMENT (fig. 8). As the batteries drop
in potential because of use or age, the ZERO AD]. control must be turned

farther and farther clockwise for a zero adjustment. If the meter pointer
cannot be brought to zero on the ohmmeter scale of the meter during zero
adjustment, a battery is very likely in need of replacement. Check battery
clips and connecting leads first, however, as a poor battery connection may.
give the same indication as a bad battery.

a. When the meter pointer cannot be brought to 0 on either the 1,000 or

. 100,000 OHMS range by adjusting the zero control with the test leads

shorted together, the single Battery BA-30 (standard 172-volt flashlight
cell) set between the spring brass terminals should be replaced. Simply
pull it out with fingers and push in a new cell, observing the same polarity.
(The positive terminal of, the cell should be nearest the test lead. compart-
ment.)

i
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*

10,000

them to the new battery with the same polarity (red lead to knurled termi-
nal on transformer bracket, and black lead to knurled terminal at negative
end of flashlight cell), then put the new battery in the holder. Replace the
clamp and screws; make sure all battery lead terminals are tight, then
replace the panel assembly in the case and replace the mounting screws.

| 225,000
o o [oflo .«/J’
v : c 0
\ 8 2
4 O 0 |o]|©C ."% '
4l
o o |ofjo o
L ©
O O |o]|e 2 g
3,a
o o |o}lo gae
o2
P E=
O o |o}jo ‘+L > 300
. . : . = 3 O%
Figure 8. Test Unit I-176, location of batteries. ‘ ‘&%s LI ololte =
|
b. When the meter pointer cannot be brought to 0 on the 10 MEG. range ACV. ‘ & ‘
by adjusting the zero control with test leads shorted together, the 2275- ‘
volt Battery BA-2, which is clamped to the bottom of the cabinet, should - MA o 2
be replaced. Remove the two clamp serews and their lockwashers, lift out [ o
the clamping strap and the battery, disconnect the battery leads and connect .
(o]
(e)

25. RECTIFIER REPLACEMENT. If the a-c voltage or current
ranges fail to operate properly but other ranges are satistactory, replace-
ment of the type I-176 plug-in rectifier unit will usually clear the trouble.
Remove the panel assembly from the case and turn it over. Pull out the
old plug-in rectifier unit and plug the new one into the rectifier socket.
The standard four-prong socket makes it impossible to insert the rectifier
incorrectly. ’ |

IN EACH HIGH-VOLTAGE

50-MEG. RESISTOR
TEST LEAD

NOTE: If replacement of the battery or rectiﬁer, or both, does not dLzi69

i ; : : Figure 9. Test Unit I-176, schemasic diagrant.
restore correct operation or 1if the test unit does not function on any of g )
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TL-14693
Figure 10. Test Uwmit [-176, bottom view of chassis from meter side.

TL-14594
Figure 11. Test Umt I-176, bottom view of chassis from switch side.

MAINTENANGE Pan. 2.}-26

its cllrect voltage or direct current ranges, 1he test unit should be
turned in as defective, Do not attempt to repair the instrument, as
this may cause considerable damage.

26. PREVENTIVE MAINTENANCE.

a. General Instructions. The performance of the items of maintenance
outlined in these paragraphs will provide, periodically, an indication of
the operational condition of this test unit and assure proper upkeep.

(1) A definite time should be scheduled by the communication officer
for these checks. The operator should take the readings indicated and check

‘in the appropriate columns in the check sheets.

(2) Equipment not in use should be checked once a month for deteriora-
tion, rust, broken parts, and general operation.

(3) The maintenance items are listed in subparagraphs b, ¢, d, and e
below. In subparagraphs b and ¢ below, the maintenance items are num-
bered consecutively with an explanation of the appropriate action appear-
ing opposite each item. The items, arranged in the same order in check
list form, appear in subparagraphs d and e below.

(4) Deficiencies noted will be reported to the communication officer of

the unit,
b. Weekly Checks.

Ttem

- Action

(1) External surface.

(2) Meter.

(3) Test leads and clips.
(4) Control knobs, switches,
and binding posts.

(5) Batteries.

c. Monthly Checks.

Remove dust, dirt, grease, and rust. Note under
remarks if touch-up painting is necessary.

See that the pointer is not bent, operates freely
and always returns to zero.

Check condition of leads and clips. Look for
broken conductors inside insulation near test
prods and terminals.

See that all control knobs and binding posts are
tight and that switches and controls operate
normally.

Check zero ohms adjustment as described in sec-
tion IV paragraph 24. Replace batteries if nec-
essary and note under remarks.

Item i

Action

(1) Interior surfaces.
(2) Selector switches.

(3) OHMS, ADJ. ZERO control.

- (4) Case.

Remove all dust and foreign matter in the case.

Check operation of set for each switch position.
Note under remarks 1f repair or adjustment is
necessary.

Check for smoothness of operation with selector
switches in OHMS position and test leads
shorted. Enter a remark if cleaning or replace-
ment 1s necessary.

Repaint or repair if needed. Note in remarks.
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d. Weekly Chack List. il

PREVENTIVE MAINTENANCE—FIELD TEST
- FQUIPMENT

Test Unit 1-176 Serial No. ......

Enter a check in the form below if the item has been found sz.:ltisfactory.

| ITEM

| (1) External Stirfaces.
(2) Meter. : ]
(3) Test leads and clips. | - :
(4) Control knebs, switches.
(5) Batteries. ‘ |

'{1|2|3|4]5 6789 |10]|11}12]13]14]15]

Enter a check in the form below if the action has been completed.

[ ITEM

| (6) Unsatisfactory items brought
to attention of communication offi-
cer. ‘

[1]2]3]4][5]6]7 89 [io]ti]i2]13]14]15

(7) Previously reported unsatis-
factory items completed. ‘

REMARKS: :

20
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e M onrhly Check List,
PREVENTIVE MAINTENANCE—TIELD TEST
EQUIPMENT
Test Unit 1-176 Serial No.’ L

Enter a check in the form below if the item has been found satisfactory.

TTEM o e

(1) Interior surfaces.

(2) Selector switches. -

(3) OHMS, ADJ. ZERO control.

(4) Case. * - e ]

Enter a check in the form below if the action has been completed.

| " IIEM izl s

(5) Unsatifactory items brought to atten-
tion of communication officer.

(6) Previously reported unsatisfactory
items corrected. - :

REMARKS:

‘Date 100 Throngh .\ .0 0.1 Sionature Lo i

Rating ool i o b0 sy
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27. MOISTUREPROOFING AND FUNGIPROOFING.

a. General. Communication failures commonly occur when Signal Corps
equipment is operated in tropical areas where temperature and humidity
are extremely high. The following problems are typical :

(1) Resistors and capacitors fail. »

(2) Electrolytic action takes place in coils, chokes, transformer wind-
ings, etc., causing eventual break-down. ; , :

(3) Hook-up wire and coil insulation break down. Fungus growth
accelerates deterioration. ‘ .

(4) Moisture forms electrical leakage paths on terminal boards and
insulating strips, causing flash-overs and crosstalk.

(5) Moisture provides leakage paths between battery terminals,

b. Treatment. A moistureproofing and fungiproofing treatment has been

devised, which, if properly applied, provides a reasonable degre’e of protec-
' tion against fungus growth, insects, corrosion, salt spray, and moisture.

The treatment involves the use of a moisture- and fungi-resistant varnish

applied with a spray gun. A brief description of the method of application
follows: V

(1) All repairs and adjustments necessary for the proper operation of
the equipment are made. !

(2) Equipment to be processed is thoroughly cleaned of all dirt, dust,
rust, fungus, oil, grease, ete.

(3) Equipment is partially disassembled and certain parts, such as relay
contacts, open switches, air capacitors, sockets, bearings, etc., are covered
with masking tape. : '

(4) Equipment is baked to expel moisture which the circuit elements
have absorbed. ,

(5) All circuit elements and all parts of the equipment are sprayed or
painted with three coats of moistureproofing and fungiproofing varnish.

(6) The equipment is given a final operational check.

‘¢, Step-by-step Instructions.

(1) DISASSEMBLY.
(@) Remove cover by disengaging hinges.
(b) Remove eight screws holding front panel to case and remove panel

assembly. ‘
(¢) Remove battery leads from battery.

(d) Remove battery from case. _

(e) Remove’ four serews and lockwashers holding battery bracket to
case ; remove bracket.
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'(2) MASKING, Cover the following components with masking tape as
- shown in figures 12 and 13. i )
(a) Complete selector switch, item A, figure 12,
(b) Complete selector switch, item B, figure 12.
(¢) Contacts on high-voltage pin jacks, item C, figure 12.
. (d) Lugs on battery leads, item D, figure 12. ‘
i (e) Five (5) pin jacks on front panel, item A, figure 153
(f) Contacts on battery bracket, (not photographed).

(3) PREPARATION. Thoroughly clean all equipment to be treated by
removing all oil, dirt,rust, or fungus adhering to components.
(4) DRYING. o :

(@) Place components to be treated in heat chamber,

(b) Bake for 2 0r 3 hours at 160° F. Do not exceed 160° E.

(¢) If wax should begin to melt on any of the components, decrease
temperature and increase baking time approximately 1 hour for
each 10° drop in temperature.

I (5) VARNISHING.
\ (@) Apply three (3) coats of moisture and fungiproofing varnish to all
equipment to be treated, including inside of cases, allowing a 15 to
( 20 minute drying period after each coat. . -
‘ (b) Using a brush, apply varnish to those portions not reached by spray
gun, making sure that all components are adequately protected by
l ‘ varnish. j ' :
(6) REASSEMBLY. .
(a) Remove all mgskiﬁg tape. L
(b) Reassemble unit by following instructions for disassembly in re-
verse order. e .
(¢) Mark cases MPP with date of treatment.
(d) Check over-all performance of equipment.

i

CAUTION: Vérnish spr@y may have toxic éffggt ;”..US@ respirator if
available. Otherwise fasten cheesecloth or other cloth material over
nose and mouth. ' i
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. Test Umt I-176, bottom wview, masking of compone‘nts.

Figure 13, Test. Unit I -176, top view, masking on front panel.

SECTION V

SUPPLEMENTARY DATA

28. TUBE-BASE CHART FEOR SIGNAL CORPS AND COM-
MERCIAL TUBES.

a. Signal Corps Tubes. (See tube-base diagrams in ﬁgure 14.)

Tube Base | Tube . Base | Tube Base | Tube | Base
VAl 7: 5 el 4D | VB=54 00 4M | VT-88 ........ 7N NS 7AC
NED=24 o AEINN-561 R SAE ENAR-RS A e 7NV | VT-115-A ...7AC
NVIB-25 it 4D i NER= 570 OEINZR-80L L L U 6B VaR-ll6 S 3N
WVAIR-25- A S i AT IBVATRESRE il GIR || VAR A 7Q | VI-116-B ..... 8N
V260 s AR ENVA62 4 Nl 7R N7 o 3N
NEDE-27: s b s A NVAE63 oo 5@ BVARIOIEA L 7R | VI-119 ..... 4AB
NAl-28) Sl VAREO5 I L 6@ NEREO2 . VL NVE-1200 220 . 5BB
NVIES20  fi oo b A I IVIR-661 s 7S VIR0 A NI [INEE-120 5BC
VEE-30 o AWV o7E AW GNVEAT-930 o S VIR 124 o 6X
WD i e 4D | VT-68 ........ ZADUINGRQA T 6@ [FVEESIZ5L L 6X
NAB=33000 s v STKUNVER-69! Joc ol 6F | VID-94-A ...... 6@ VAR 126 1 6S
NEB-35, i S N0 7E | VT-94-D ...... 6Q | VT-126-A ..... 6S
ViB236: 0 i S8 N 720 o ADNER-05 o 4D | VT-126-B ..... 0S
VAL ST NEL-73 e SALNAR-96 L 8B | VT-131 ....... 8N
Wit SH BRI SIE \veR07 L B oVl 8K
NERAAO dB N7 6E || VE-O8 o OIRENER 1330 80
NI g ARG NER-76) i ST VAR-00: Ll 8G | VT-134 ...... 7AC
NE-44 . AR ENER 77 L oF | NAE-100 ... SYARNE BR85S 60
NS AP VA7 0 e 6FE (WVAR-101 o 6BM | VT-135-A ..... 60
NE-46 e o AR VER- RO 4@ NI 103 . e 8Q | VIT-136 ...... S5AZ
VT-46-A ...... A | OVEE-B3 e e 4@ | V=104 ... 80| VEB-137 .. i 60
VAR SIB U VER-RA L GSTR VAR T(05 e L85 WAE-138 . ... 7AL
NERAS e ol 6B | VT-86 ........ AR VAR 107, o0 s 7@ [ VER139 4AT
V40 s SE | VT-86-A ...... 7R | VT-107-A ZAC I VER-1AS 4C
WVABES0 ATD) | WIRERIG-IB L b 7R | VT-107-B 7AC | VT-146 ....... 5Y
NS00 dD V87 . Ze0 V112 L SN AV 7 n 7E
NEB-52 o 4T I VIT-87-A . 5 ZE | V=114 0.0 5T | VT-148 ...... SAJ
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Tube Base | Tube Base | Tube Base | Tube Base ' A Tube - Base | Tube Base | Tube
il SARI VT-177 i BAGH V2ol 7AC| VT229 . .ihun 8BD B L0671, ., 0 TATe (802ms i MR CY.
VT-150 .......8R | VT-178 ..... 7AK | VT-201-C ...7AC | VT-281 ...... 8BD N DR S 6AX | 2C34/RK34 .. 7BL| 5T4 ......... LelleR 7D
VIR S S NI O 7AO V=202 .. ..7BS | VT-233 ....... 30 . e e WANIRRIES D | GRANSUA-G SheBs . o 8E
VEISIR QAR GBE | ViT-2030 . D VTR 2 s SAGIOL o Sl SvAG Bleed 6BG
Vil L 7S Nt AR s 80| sy | b g G el ORI sWa SieCse 60
WSS S8E | VT-182 ...... 7BE | VT-206-A ..... Sl vimoer SBD S sl e el 60
Nebeel 8R | VT-183 ..... 4AH | VT-207 ..... 8BE | VIT-238 ...... 5BB Nse svlovee AVilcxae L 5Q16Es 6F
Vibdez: eNilvinize AN imons Sl sy 4AA NG G 7AW Dl svmie sieer e
VARG L E S 6BB | VT-209 ...... SERl vy 8BN ' i LA | DO ANE BELe. ) Beeiel 8G
inle, SKUlvipeise 8W | VT-210 .. ... 7AV | VT-242 .....4AH lpsic. L v ABlszs e 6o 60
Vieles 7A@ VERIRY L BAE Va2l 8BK| VI-255 ....... 5T ol andove L AAR s SLileRe 0 6F |
Niitles A | 7A@ IVimtiog L’V vl 5BD | VT-245 ...... 8BA osen Geloae Ml WA eD7 7H |
N6y L. SE Wp102 . SAC [ VIzA 6O Im 2 8Y IRe mleovs SO ) 6Nl [leBRC 8A ;
V70 SV INERS103 L o SV VAR 2 AT 70 [ VI-260 ...... 4A] IR0 ANE 272 meleNg AR5 e 6R |
WAL o 75 VIR0 8AR (VT-215 ....... OR || V=264 ...... 7BA RIS AR gl 4A [ 6A4/LA ... fBilcES 7B
VD171 A | 7AT [mies s BAD | Tals s Apvmaoee 4P » . 0
VAR oA | T eS| T AP | T .85 S e e o
VIS e o IR e I VI ) ITES S s 6AU | OC3/VR105 .4AT | 6ABS ......... 6R | 6F5-G ........ 5M
el B s A e el v R 1980 6BD | OD3/VRI50 .4AT| 6ABG ....... TR G0 e 75
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: e AT SAEL 7EC) GAESE 6OUBEZS 7E
b. Commercial Tubes. ( See tube-base connection diagrams in figure 14.) ‘ At 6AR | 3A8-GT ..... 8AS | 6AC6-G ...... TW | 6F8-G ........ 8G
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ANe L ezl AR lBE2ES 6M | 1F7-G, GH, GV 1 ol e e 4G [ 3B21 e 4C | 6AD6-G ..... 7AG | 6G7 G 7N
gx """"""" 1% ‘())11 L jg 11%;@ '“'"'S'Az% i 7"12 v el ANl e (Glleapie . savlieas 7N
"""""""""""""""""""""" ' 1Y1...........4A | 3B23/RK22 .4AN | 6AE5-GT .....6Q|6H4-GT .,. .5AF
' ' , lzl . A ses e JAQ.| 6AE6-G .. ... ZATT [l6EIS. . 6R
el L = S e = T 4A | 3D6/1299 ;.. .6BB| 6AE7-GT ...7AX | 6HE .......... 70
""""""""""""""""""" L 62 . sDAsiEY . eBAlGAESC L 60 leH7 . L L
BRI JEpiinioa . L AR @ e ol llese 7AB
B Aol dollicy JZ | eG 55 e ol e el ame o
DE 4D DL heiesn iyl sisies B 57 _— o N el i
. RE2. 4B lsoscm e ieNes BD e 60
Dl 4B KR Ac DI Al e 7AA : . e e L Sae =
Glt 4D | RA-L ... 4Q | 1D5, IDS-GR ..5Y | 1J1 ........... iy e ap il Wloase . el 7R
@A SBREN . ] Z¢ | D56t oR0 iS5G . 6X - o e
Hoon b A0SO o 4Q [ ID7-G ........ 72 | 1J6:G ... 7AB ~ e oled SB GARZ- G EERlOE R
LA ........... SB lAl .......... 4A 1D8-GT ...... SAJ lKl ........... 4A 5 2A4-G ....... SS G’-4S ........ SD 6AK5 ....... 6BD 6]7’GT 7R
DAs 6B [(4N6G . ¢ AL GAE Lo 7R |ose SH
BZ SBLAs oAP Bl ANl 4T e wole liine GAM |lersG. “
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B m A G SEiloAs. SA leLsic o 60 v
00F oo 4D [TAG-S ... GIEN B i 4A 0 ILB6 ... 8AX e SASH R e EBIl6B4G SSIGLE 7AC .
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i Figure 141 Tube base diagrams, 2S to 6C.
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NN
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BODY. COLOR

NEW: COLOR ARRANGEMENT

TL-14695

BANDI OR DOT:
OLD COLOR ARRANGEMENT

Higure 15. Resistor colo)'-code chart.

29. RESISTOR COLOR CODE. ~

A B G

Coloy * 1st dugut . 2ud digit Multiplier Tolerance code
Silver i o Gl o B e e i 0.01

Cold S e e R S 01  Gold: 5%
Blads b 8 i e 00l 01  Silver: 10%
Brown ... e T o 0 No Color : 20%
Redl . e 20 2 M 100 :
@range . St S 1,000

Vellow: ... 0. 40 gLl 10,000

Greem -, L b S 100,000

Bige e oo 1,000,000

Blrpled i 0 70 el T 10,000,000

Gayy e S s S 100,000,000

NWinTies A Qe l Gl e

¥

On new color ar1angement only, body color indicates the type of resistor, as fol—
lows :

B]ack e e e e g _ Composition, noninsulated
aniolive o whitel vie o i G i B ......Composition, insulated

Wark Brownoor n 0 L Wire-wound, insulated.

EXAMPLE: A 50,000-ohm resistor of standard tolerance would, in
the old color arrangement shown in figure 15, be painted green for
body color A (5), with a black end at B (0), and an orange dot or
band near the center for € (000). In-the new color arrangement
~shown in figure 15, band A would be green (5), band B would be
black (0), and band C would be orange (000). In both arrange-
ments, band D would be missing. '
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FIRST
FRREANT

SECOND
SIGNIFICANT  DECIMAL

SECOND

SIGNIFICAINT SIGNIFICANT SIGNIFICANT

TM 112620

Par.

THIRD

30

\ | o y —

o) 0 6o
LA 7@ @ e

WORKING > %8&%%%’? WorkING | ? T DECIMAL

~ VOLTAGE ~ VOLTAGE TOLERANCE M TipLIER

30. CAPACITOR COLOR CODE.

Color Numverical © Volis Multiplier Tolerance *
Black 0 1
Brown 1 100 ‘ 10 0 1%

" Red 2 200 _ 100 2%
Orange 3 300 ~ 1,000 3%
Yellow 4 400 10,000 . 49
Green 5 500 100,000 - 5%
Blue 6 600 1,000,000 6%,
Violet 7 700 - 10,000,000 7%
Gray 3 800 100,000,000 8%
White . . 9 . < 900 . 1,000,000,000 ; 9%

- Gold : 1000 0.1 5%
Silver 2000 001 10%
No Color ‘ 500 20%

: i TL-14696
Figure 16. Capacitor color-code chart. : :

EXAMPLE: A 56, 300-mmf (00563 mf) capaeitor with 10% toler-
. ance and rated at 500 volts would be identified by a green dot (5), a blue
dot (6), and an orange dot (3) on the top row, and with a red dot
(00), a silver dot (10% tolerance), and a green dot (500 volts) on
the bottom row, arranged in the order shown in figure 16, All capaci-
tance values are given in micromicrofarads (mmf) by the color code.
Small capacitors often use the 3-dot code shown in figure 16,
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