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DESTRUCTION NOTICE 
WHY -—To prevent the enemy from using or salvaging this 

equipment for his benefit. 

WHEN—When ordered by your commander. 

HOW —1. Smash—Use sledges, axes, handaxes, pickaxes, ham- 

mers, crow-bars, heavy tools. 

2. Cut—Use axes, handaxes, machetes. 

3. Burn—Use gasoline, kerosene, oil, flame throwers, 

incendiary grenades. 

4. Explosives—Use firearms, grenades, TNT. 

5. Disposal—Bury in slit trenches, fox holes, other holes. 

Throw in streams. Scatter. 

USE ANYTHING IMMEDIATELY AVAILABLE FOR 

DESTRUCTION OF THIS EQUIPMENT. 

WHAT—Il1. 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 

destroying their usefulness. 

DESTROY EVERYTHING 

SAFETY NOTICE 
WHEN THIS EQUIPMENT IS USED IN CONNECTION WITH 

HIGH VOLTAGES WHICH ARE DANGEROUS TO LIFE, OP- 

ERATING PERSONNEL MUST EXERCISE EXTREME CARE. 

SAFETY REGULATIONS AND CAUTION NOTICES WHICH AP- 

PEAR THROUGHOUT THIS MANUAL MUST BE OBSERVED 

AT ALL TIMES. MAKE TESTS EXACTLY AS DIRECTED. 

PERSONNEL NOT FAMILIAR WITH THE SERVICING OF HIGH- 

VOLTAGE CIRCUITS SHOULD NEVER MAKE TESTS INVOLV- 

ING SUCH CIRCUITS. 



Vi 

Figure 1. Test Unit I-176, with cover raised. 
TL-14684 
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SECTION I 

DESCRIPTION 

1. PURPOSE. Test Unit I-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.) 

Equipment Height Width Depth 

Test Unit I-176 54 11y% 8% 9 

Case CS-130 1434 20% 9% 

b. There are five alternating-voltage ranges, covering 0 to 5 volts, 0 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. 
c. The five direct voltage ranges providing a choice of either 1,000 or 

20,000 ohms per volt sensitivity are 0 to 5 volts, 0 to 25 volts, 0 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) measurements can be made in four ranges: 

0 to 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, 0 to 1 ampere, and 0 to 5 amperes. 
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f. The three ranges provided for resistance measurements are 0 to 1,000 
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 internal battery 
for the highest range. 

g. Two pairs of ordinary test leads, four removable alligator 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. 
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SECTION II 

OPERATION 

3. PRELIMINARY INSTRUCTIONS, Before handling Test Unit 
[-176, read the operating instructions carefully. Considerable damage can 

be caused by mishandling. Pay particular attention to all caution notices. 

CAUTION: After completing a measurement, 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 1-176 AS D-C VOLTMETER UP TO 1,000 

VOLTS. 

a. Set the function selector switch (left-hand switch) at VOLTS 1,000 
Q/V for ordinary measurements where meter current drain is unimportant, 

or at VOLTS 20,000 2/V if measuring in a high-resistance circuit where 

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). 

e. Hold the long-handled probes on the terminals at which the voltage 
is 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 
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the 20,000-ohm-per-volt sensitivity may be appreciably higher than those 
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 turn 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. 

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

a. 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 +. 
c. 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 - 

measured, with the red clip on the positive terminal. 

e. 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 to 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 I-176 AS A-C VOLTMETER. 

a. 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. 

The sensitivity will be 1,000 ohms-per-volt for all a-c voltage measure- 

ments. 

c. 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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e. Hold the long-handled probes on the terminals at which the voltage 

is to be measured, and read the meter indication on the proper red scale. 

7. TEST UNIT I-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 required current range. When in 

doubt, start with a higher range. 

c. If 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-yA. 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). 

e. 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 connecting the test unit to 

the equipment under test. 

8. TEST UNIT I-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 depending on the 

current range desired, 

c. 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 indication 
on the proper red scale. 

CAUTION: For current measurements, be sure the test unit is always 
in series with the circuit. If connected across 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 paragraph 24. 

a. 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). | 

c. 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). 

e. 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 OHMS. 

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- 

sistance measurements are to be made. [xternal voltages may burn 
out the meter. Be sure no metal parts touch the panel during ohm- 

meter measurements, as the 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. 

h. If the meter pointer cannot be brought to zero by rotating the ZERO 

ADJ. 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 

1-176. Before attempting to service radio sets with Test Set I-56-K, 

the repairman should be thoroughly familiar 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 
to be considered only as a guide to most effective utilization of the test set. 

6 
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Detailed servicing 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 be 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. 

c. 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. 

e. 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 high voltages 
that are dangerous. Always turn off the equipment first when maktng 

any changes or removing plugs or tubes from sockets. 

12. RECEIVER SERVICING PROCEDURE. 

a. Check Power Source. For a-c power, measure the line voltage to be 

sure 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 those 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. If an output stage 
defect is indicated, proceed as follows until the trouble is found: 



TM 11-2626 

Par. 12 _. TEST UNIT 1-176 

(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) If 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 voltage 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. 

c. Check Audio Stage. When the output stage is operating properly, 

check the preceding audio stage in a similar manner. If 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. If 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. 

e. 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. If oscillator voltages differ from those given in the 
voltage chart for the receiver, or if the source of trouble is not located 

by voltage 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 is not oscillating. Check 
all component parts of the oscillator for open or short circuits, and examine 

the oscillator coil for open or shorted turns. 

g. Check Continuity. If all tube electrode voltages are correct and 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 ohmmeter. 

h. Check Alignment. 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 receiver will be unsatisfactory. If a signal generator is available, 
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, plugs, 
and other external parts directly connected with the transmitter, making 

continuity tests with an ohmmeter on all suspicious parts. 

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

c. Check Oscillator. To determine if the oscillator is operating, measure 

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 frequency. If 

the oscillator is crystal-controlled, either check the crystal by trying it 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 I-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. 

e. Make Voltage and Continuity Tests. Following instructions accom- 
panying the transmitter, start with the oscillator unit and check each suc- 

ceeding r-f stage for correct voltages and continuity. 

f. Check Modulator Stage. Measure electrode voltages for the modulator 

tube, using appropriate high-voltage precautions. If any voltage is lower 

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 Amplifier 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 specific trouble- 
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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10 

insulated handle. Remove the short-circuit, make connections for the 
desired measurement, then stand back and turn on the power 1f 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, 
and open the field switch before touching the test leads or the test 
instrument itself. 
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SECTION Hl 

FUNCTIONING OF PARTS 

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

instrument of high sensitivity. Various circuits aré made available at 
binding posts by two tap switches. The details of these circuits are de- 

scribed in this section. 

15. D-C VOLTMETER CIRCUIT, 1,000 OHMS-PER-VOLT 
(fig. 2). Setting the left-hand selector switch at VOLTS 1,000 2/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 2/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. 

Oe WiOre AOL 3) (S) @3) 
750,000a 150,000n 75,000a 20,000n 35500 12000 Ea 

250V 25V A 

1000 V o (32) 5V a 

2) oc voitts © 

. TL- 14685 

Figure 2. Test Unit I-176, simplified 1,000-ohm-per-volt d-c volimeter circuit. 

11 
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OPEN ONLY FOR SOMA 

=t.0 HORSE ty 1@ — 500MA 

H 

(0)-pe:maA-pa— ‘@ 

BLACK 

\— 1 DC AMP’ 
TL-14686 TL-14687 

Figure 3. Test Umit I-176, sim- Figure 4. Test Umit I-176, 
plified d-c milliammeter circutt. simplified d-c ammeter circuit. 

1000 OHMS 100,000 OHMS 

Figure 5. Test Unit I-176, simplified ohmmeter circuits. 

RECTIFIER 

TL-14688 

750,000n 150,000n 75,000n ae 000n —s 

SIOOV 
5 0 1000n 

250V 25V 

P 2 10000 
iOOOV 1@ 5V 

BLACK Laat 
© AC VOLTS @J RESISTOR 

TL-14689 
Figure 6. Test Unit I-176; simplified a-c voltmeter circutt. 
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17. 5,000-VOLT D-C VOLTMETER CIRCUIT. Setting the left- 
hand selector 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 other 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 »A connects the meter and 16,000-ohm series 

resistor 11 between the DC: MA-uA jacks for the 50-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 range 

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 selector 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 ohmmeter range is designed so that shorting the OHMS jacks 
permits the battery to send approximately full-scale current through the 

meter. The OHMS ADJ. 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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10 AMP 

5 AMP 

CALIBRATED 
AMP RESISTOR 

S AMP 

Le CALIBRATED: 
COM RESISTOR 

RECTIFIER 

Figure 7. Test Unit I-176, simplified a-c ammeter circutt. 
TL-14690 

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-c 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 

rectifier 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. 

14 
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SECTION IV 

MAINTENANCE 

NOTE: Failure or unsatisfactory performance 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-in 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 eight 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 ADJ. 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 114-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. ) 



TM 11-2626 

Pars. 24-25 TEST UNIT 1-176 

TL-14691 
Figure 8. Test Unit I-176, location of batteries. 

b. When the meter pointer cannot be brought to 0 on the 10 MEG. range 
by adjusting the zero control with test leads shorted together, the 221%- 

volt Battery BA-2, which is clamped to the bottom of the cabinet, should 
be replaced. Remove the two clamp screws and their lockwashers, lift out 

the clamping strap and the battery, disconnect the battery leads and connect 

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. 

25. RECTIFIER REPLACEMENT. Ii the a-c voltage or current 
ranges fail to operate properly but other ranges are satisfactory, 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. 

NOTE: If replacement of the battery or rectifier, or both, does not 
restore correct operation or if the test unit does not function on any of 

16 
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TL-14693 

Figure 10. Test Umit I-176, bottom view of chassis from meter side. 

TL-14694 

Figure 11. Test Unit I-176, bottom view of chassis from switch side. 
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its direct voltage or direct current ranges, the 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 ), c, d, and e 

below. In subparagraphs b and c 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. 

Item Action 

(1) External surface. Remove dust, dirt, grease, and rust. Note under 

remarks if touch-up painting is necessary. 

(2) Meter. See that the pointer is not bent, operates freely 

and always returns to zero. 

(3) Test leads and clips. Check condition of leads and clips. Look for 

broken conductors inside insulation near test 

prods and terminals. 

(4) Control knobs, switches, See that all control knobs and binding posts are 

and binding posts. tight and that switches and controls operate 

normally. 

(5) Batteries. Check zero ohms adjustment as described in sec- 
tion IV paragraph 24. Replace batteries if nec- 

essary and note under remarks. 

c. Monthly Checks. 

Item Action 

(1) Interior surfaces. Remove all dust and foreign matter in the case. 

(2) Selector switches. Check operation of set for each switch position. 
Note under remarks if repair or adjustment is 

necessary. 

(3) OHMS, ADJ. ZERO control. Check for smoothness of operation with selector 
switches in OHMS position and test leads 

shorted. Enter a remark if cleaning or replace- 

ment is necessary. 

(4) Case. Repaint or repair if needed. Note in remarks. | 

19 
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d: Weekly Check List. 

PREVENTIVE MAINTENANCE—FIELD TEST 
EQUIPMENT 

Test Unit 1-176 Serial (No.3... 3 : 

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

| ITEM [1] 2/3|4/5|6|7|8| 9 |10[11)12]13]14]/15| 

| (1) External Surfaces. eS Ss Se 
| (2) Meter. 

| (4) Control knobs, switches. 

ES ae 
AR ae 

| (3) Test leads and clips. | | | | | 

Pah eS 
| (5) Batteries. | | | rae 

Pee) ae 
Peels. |: [Oa 
SAS See 
Coa ES8 Peal ae 

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

ITEM }1]2|3|4]5|6|7|8| 9 |10]11]12]13] 14] 15} 

(6) Unsatisfactory items brought 

to attention of communication ofh- A cer 

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

REMARKS: 

20 
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e. Monthly Check List. 

PREVENTIVE MAINTENANCE—FIELD TEST 

EQUIPMENT 
Test Unit 1-176 SerialgNo; eae: 

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

ITEM Zz 3 4 5 6 

| (2) Selector switches. 

| (3) OHMS, ADJ. ZERO control. 

kag 

| | 1 
| (1) Interior surfaces. | 

| 
4) Case. | 

ett ell ssid ah 
aes Ree ee 
(aS ee ee | 
es 

| eine [See eae 

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

ITEM [ee] 2a eos anes: lec O 

(5) Unsatifactory items brought to atten- 

tion of communication officer. 

(6) Previously reported unsatisfactory 

items corrected. 

REMARKS: 

Dates. ee. . o). CCHTOU CIE ere wens wena Sionatutes vite owe ete ie pi tues roe 

Ratitio ih sc ie tee ek es Sail Pena erot 
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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 degree 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: 

(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, etc. 

(3) Equipment is partially disassembled and certain parts, such as relay 

contacts, Gpen 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 citcuit 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, 

c. Step-by-step Instructions. 

GL) DISASS EM BEN 

(a) Remove\cover by disengaging hinges. 

(b) Remove tight screws holding front panel to case and remove panel 
assembly. : 

(c) Remove battery leads from battery. 

(d) Remove battery from case. 

(e) Remove four screws and lockwashers holding battery bracket to 
case ; remove bracket. 

\ 

22 
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(2) MASKING, Cover the following components with masking tape as 

shown in figures 12 and 13. 

(a) Complete selector switch, item A, figure 12, 

(b) Complete selector switch, item B, figure 12. 
(c) Contacts on high-voltage pin jacks, item C, figure 12. 
(d) Lugs on battery leads, item D, figure 12. 

(e) Five (5) pin jacks on front panel, item A, figure 13. 

(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. 

(a) Place components to be treated in heat chamber. 

(b) Bake for 2 or 3 hours at 160° F. Do not exceed 160° F. 
(c) 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. 

(5) VARNISHING. 

(a) 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. 

(6) Using a brush, apply varnish to those portions not reached by spray 

gun, making sure that all components are adequately protected by 

varnish. 

(6) REASSEMBLY. 

(a) Remove all masking tape. 
(b) Reassemble unit by following instructions for disassembly in re- 

verse order. 

(c) Mark cases MFP with date of treatment. 

(d) Check over-all performance of equipment. 

CAUTION: Varnish spray may have toxic effects. Use respirator if 

available. Otherwise fasten cheesecloth or other cloth material over 

nose and mouth. 

23 
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Figure 13. Test Unit I-176, top view, masking on front panel, 
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SECTION V 

SUPPLEMENTARY DATA 

28. TUBE-BASE CHART FOR 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 

Wil a7 fe ce'a suite 4D i NIE-54. soe ee AMSIAVCE-83 ul 27 cies IN ABV Del lS a aces 7AC 

4 S27: Bs oa ae ee 4D | VT-56 ........ BA aV T-88eA (oo aes 7V | VT-115-A ...7AC 

Wal a2 5aene Sates AD eV 257 aeeeed: che OF SIEVT-89 Bont canon 6F 1 2ViT-116 6... aces 8N 

VE 25 = Ar i et AD ate VT eSSee tes es OPS ViT-008. ese 7051 V1-116-B oe: 8N 

Vel=26) eee ae AKSIUVEE-628- &. Jae ADs evel Olen. ZR OW. L-LIZ eee 8N 

Vil a2 7 Matters AL) VETGS ae cee DE 1EVeb-9 laAeee es ot TREN E=1 19% eee 4AB 
VEE - 2G ee eie ke ne i De PAH ES ee OO RN 02 & ay oe TING 1202. cee 5BB 

VAS 20 es fas 5A+ (ML -065 2 ees. TOU L022 A Poe INGAV LIZ le ee 5BC 

Vit SO ewes os ADF Wil 6/22 ee oe ADFIEVIT-93 9” faites SE ViD=124 2 Ser 6X 

VDRO Labret © ats AD? AWE-68 pecan PEEVE ED O48 ee hook 60 NAV-125 Aes ee 6X 

s9/ Ghee tee ae SKS VE L-69 er er. 6F | VT-94-A ...... 6Oa a Vel-126. eee 6S 

Vela35 ka eee SE VU ieee 7E, | VT-94-D ...... 6Q | VT-126-A ..... 6S 

WEE G0 tere cee SEAT Wil /oeeee ek AD aaVil OSes eats 4D | VT-126-B ..... 6S 
WEE <3 70. apes oc SA Vil -/ aunts ees oe 5S Asie Vil =96 fa. sae SB AViL-131) 2 es 8N 

Wel =30 ares tke SERIGV E74 0b oo Se Vel -O7e ae oe Saal AVilel oe bee 8K 

WET HA oe ta ee ADs aVile/on weet OWA VET ORT ee en ORAL = Loomer nes 8Q 

Vited loonie men 4K | VT-/6 02.0.2... BAA IViE-O9 see vtec SGil PV Dal 344 7AC 

Vil 44 oe eee TKS OVGDA7 7) eee: GHA Vi Tel00vase BA WrlinV bal oon. ee oie 6Q 

Vibes uk tore ti 4D89VE-/8 snc .c een OFZ GV lO lee ee 6BM | VT-135-A ..... 6Q 

al ff We Tp es oa APS BVT RO te tee ACH aANVEL S103 ei cin oe SOMEVEL RL SO)a os hy: 5AZ 

VT-46-A ...... APA) VT AS3 Oia renee ACeaVeL=10490- 2... SOMATA 3 fae eae 6Q 

WR Jena east, SB al eVil tote eek. coe SD aaV 105% oe SSi Vel = 1380. 7AL 

VT 48 es cote OBS Vi L-S0 on a ee ARG Ni lel O/accee TAG) Nila 39 ec 4AJ 

Vil 49 oie been 5F | VT-86-A ...... ARGUE 10/0 An te 7A Gol Viele 45 ee 4C 
VeE=50 Riss eae 4D | VT-86-B ...... 7Reie Vill 07-BarcteZ AG BV -146) ee SY 

Vile SLi wee cin AD iia Vil=G/aie esis + Fela Wiloliga eer SNY ViT-147 2.3: 7E 
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Tube Base ; Tube Base | Tube Base | Tube Base 
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Figure 14.1. Tube base diagrams, 2S to 6C. 

31 



TM 11-2626 

Par. 28 TEST UNIT 1-176 

TO 
6P 

Se 

6H 

@)—@) G)—(4) @) —4) @)—) (S) ». 

ae al aie 
TO Tb a ee oe os xe ol 

(S) @Qn@® x 4) (4) G) 

afta) 

6 

UJ ex 
© OA Oe 

6 mevayart @ 

: c 

TOG we 6) 
ome 

7F 

y © 

7N 

(@)_G) @)__(S) 

ad be ONAAD QW 1-79 

OLIO) OLIO) 
7W 7x 

4)_6) (4) on () 

CFORC: 
ORE OIG 

TL-7494a 
Figure 14.2. Tube base diagrams, 6D to 7AS. 

ay 



TM 11-2626 

SUPPLEMENTARY DATA Par. 28 

} OF® KEY’ 8BS KEY’ 8BT 

Figure 14.3. Tube base diagrams, 7AT to 8BU. 

6) 
sh 

TL-7495a 

33 



TM 11-2626 

Par. 29 TEST UNIT 1-176 
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BAND OR Tf BODY COLOR 

OLD COLOR ARRANGEMENT NEW COLOR ARRANGEMENT 

TL-14695 

Figure 15. Resistor color-code chart. : 

29. RESISTOR COLOR CODE. 

. A B CG 

Color Ist digit 2nd digit Multiplier Tolerance code 

SHUI eee SSW ono a ae pc ar 0.01 

Clb a, Sree ae ip er Ge OR) writ? i RC TE 0.1 Gold: 5% 

Diack en ee edits ea Nsc Set ow atin A lee Rn ke i cae a 0.1 Silver: 10% 

BrOWitet eee eee eee: bec ig ot er La ee Pecans 10 No Color: 20% 

Reédicten ce caesium. c 7S Ng eee eID LARS ee aS NON eR 100 

C\ran Se Mie a ncn Fao ss SRS ees Jaren ar Seren he ac 1,000 

PV ello Woskante 3s eras A ie erode Rete Ho el a OR ee 10,000 

Greenins, 2 ee. F Seat costs Re Sisal eo eee ere 100,000 

Bluegrass coasts Cetera Ae OS ores 1,000,000 

Purplee kh oo. oe ROMER Pas ie Oak Te eae 10,000,000 

Garay Gee ee ee oe Nk ini See ee Sea een 100,000,000 

WWiniterts cscs cen ay: Oe Ss. Gib wee e cs BR Pests cae a ee os 

On new color arrangement only, body color indicates the type of resistor, as fol- 

lows: 

black eeenm ae aie he kei. For. ae eee Composition, noninsulated 

PAT PO VemOneN item, cen crak leu. eastie aS haus wees Composition, insulated 
ID Aare COV ieee etree tent Ge eS viele vb oak ogni ow weds 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 C (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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ea es 
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Figure 16. Capacitor color-code chart. prt 

30. CAPACITOR COLOR CODE. 

Color Numerical V alts Multiplier Tolerance 

Black 0 ] 

Brown l 100 10 1% 

Red a 200 100 2% 

Orange 3 300 1,000 3% 

Yellow 4 400 10,000 4% 

Green 5 500 100,000 5% 

Blue 6 600 1,000,000 6% 

Violet 7 700 10,000,000 770 

Gray 8 800 100,000,000 8% 

White 9 900 1,000,000,000 9% - 

Gold 1000 0.1 5% 

Silver 2000 0.01 10% 

No Color 500 20% 

EXAMPLE: A 56,300-mmf (0.0563 mf) capacitor 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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