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DESTRUCTION NOTICE

WHY — To prevent the enemy from using or salvaging this equip-
ment.

WHEN — When ordered by your commander.

HOW — 1. Smash—Use sledges, axes, handaxes, pickaxes, ham-
mers, crowbars heavy tools.
2. Cut—Use axes, handaxes, machetes.

3. Burn—Use gasoline, kerosehe, oil, flame throwers, in-
cendiary 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 — 1. Smash—Meter, knobs, switches, cabinet,
2. Cut—Cables, wiring.
3. Burn—Technical manuals schematic diagrams, cabinet,
cables, wiring.
4. Bend—Panel.

5. Bury or scatter—All of the above pieces after destroy-
ing their usefulness.

. DESTROY EVERYTHING

s,



SAFETY NOTICE

DANGEROUSLY HIGH VOLTAGES ARE PRESENT IN
RADIO AND OTHER ELECTRONIC EQUIPMENT AND ASSO-
CIATED POWER SUPPLIES.

-

AVOID CONTACT WITH HIGH-VOLTAGE CIRCUITS OR
A-C INPUT CONNECTIONS IN SUCH EQUIPMENT, AND BE
SURE THAT POWER IS TURNED OFF BEFORE DISASSEM-
BLING THE EQUIPMENT. -

BEFORE MAKING ANY SERVICE CHECKS, MANUALLY
DISCHARGE ALL HIGH-VOLTAGE CAPACITORS IN POWER
SUPPLY CIRCUITS AFTER A-C POWER HAS BEEN RE-
MOVED FROM COMPONENTS.
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PART ONE

- ~_INTRODUCTION

RN

~

Section |. DESCRIPTION
1. General

Multimeter TS-297/U is a multirange test instrument for measuring
voltage, direct current, and resistance. It is designed primarily for use
in the maintenance and repair of electronic equipment but may be used
to check any voltage, current, or resistance within its range (par. 2).
With the addition of a capacitor (par. 18), it thay also be used as an
output meter.

2. Technical Characteristics ' ~

Voltage ranges [a-c (alternating-current) and
d-c (direct-current), 1,000 ochms per volt]. 0 to 4 v (volts)
Oto 10 v
0to40v
Oto 100 v
0to 400 v
‘ 0 to 1,000 v
Direct-current ranges .......................0 to 4 ma (milliamperes)
0 to 40 ma
0 to 100 ma
) 0 to 400 ma
Resistance ranges ............. e 0 to 1,000 ohms
0 to 10,000 ohms
0 to 100,000 ohms
Output ranges .......c.ovivvrevarenanne. Same as voltage ranges.
Power source for resistance measurements. .. One Battery BA—42, 1.5 v.

Accuracies R
Temperature Temperature ‘:nlf\ d: ‘:‘al}: Be: A;-lalno};:‘
© ) <) 63) %)
+25° + 77° +3 +5 v +3
—40° - 40° £6 .
+55° +131° *5 *6 *5




3. List of Components

a. EguipMENT SuppLIED. The following table gives the physical
measurements of components supplied with the equipment:

Quantity Name of Compont Dimensions (in.) ! wtgil;l:t volume
Height | Width | Depth |Length | (Ib) (euin.)
1 Multimeter ...ooovnene.. 6% 3y 3% ..., 2% 64.6
2 Cord CX-529/U (including |......} ..ot ]eeenns 48
2 clips, Mueller No. 60).
1 Cord CX—468/U .........|.. PP I PR . 48

Note. This list js for general information only. See appropriate publications for information
pertaining to requisition of spare parts.

b. EQuIiPMENT REQUIRED BUT NoT SupPLIED, 1 Battery BA—42, 1.5 v.

4. Packaging Data

Packed for export shipment (fig. 4), Multimeter TS-297/U is con-
tained in a heavy cardboard carton 7% inches long, 534 inches wide,
and 414 inches high. The volume of the carton is 186 cubic mches and
the shipping weight is 3 pounds, 5 ounces.

5. Description of Components (fig. 2)

a@. MuLtiMETER The multimeter consists of a meter and various other
electrical components mounted on a black bakelite panel inclosed in a
metal case, The case also contains a battery holder.

(1) Panel (fig. 3). All electrical components of the unit except the
battery helder are mounted on the under side of the panel. On the face
of the panel are a meter dial, 2 knobs, and 14 pin jacks.

(a) Meter dial. The meter dial is white and is marked with three
scales which are calibrated along parallel arcs. The upper scale
labeled DC, is printed in black and graduated for the measurement of
d-c volts and milliamperes. Every fifth division is marked above the
scale, and markmvs are in alternative series of numerals: 0 (common);
10, 20, 30, 4Q; and 25, 50, 75, 100. The center scale, labeled OHMS,
is printed in green. Divisions are marked below the scale from zero
to infinity by numerical designations: O, 5, 10, 20, 30, 50, 100, 200, 500,
1,000, oo. The lower scale, labeled ACV, is printed in red, and every
© fifth division is marked below the scale by alternative series of
numerals: Q0 (common) ; 10, 20, 30, 40; and 25, 5Q, 75, 100,

(b} Knobs. A rheostat knob labeled OHMS ZERO AD]J and a
switch knob labeled OHMS AC DC are located below the meter dial
on the panel face.

(¢c) Jacks. There are six voltage~range jacks, labeled 1,000V, 400V,
100V, 40V, 10V, and 4V; tnree resistance-range jacks, labeled RX1,

2 .



ALLIGATOR CLIPS
{4 CLIPS SUPPLIED,2 WITH
EACH CORD Cx-529/U}

Figure 2. Multimeler TS-297/U, components.

RX10, and RX100; four d-c range jacks, labeled 4MA, 40MA, 100MA,
and 400 MA ; and one common jack labeled == VOLTS — MA OHMS.

(2) Case. The case is aluminum and has a removable hinged lid
fastened by a latch. A battery holder is located inside at one end of
the bottom of the case (fig. 5). Brackets are provided at the corners
for mounting the panel.

b. Corp CX-529/U. Cord CX-529/U consists of two separate, single-
conductor, rubber-jacketed test leads, one red and one black, each

3
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GHM T 2ERG Ally
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Hh! DIREGT-
CURRENT
RANGE
JACKS

Figure 3. Multimeter, view of panel face.

terminating in a tclephone tip at one end and a test prod at the other.
An alligator clip (Mueller No. 60) is supplied for use with each test
lead.

c. Corp CX-468/U. Cord CX-468/U is a two-conductor, rubber-
jacketed length of cordage which terminates at one end in two telephone
tips, one red-insulated and one black-insulated, and at the other end in

Plug PL~55.
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Section Il. INSTALLATION AND ASSEMBLY

TECHNIGAL
MANUAL

CARTON

TEST
LEADS

WATERPROOF
PAPER
VAPOR ¢/¢¢¢’/¢/¢
BARRIER DESICCANT

MULTIMETER
TM5500-4

Fig. 4. Multimeter TS-297/U, cutaway view showing packaging details.

6. Unpacking and Checking (fig. 4)

a. UNPACKING. (1) Remove outer wrapping of waterproof paper.

(2) Cut off sealed edge of vapor barrier and remove carton from
barrier. If cut carefully, vapor barrier may be used again.

(3) Open carton and remove multimeter and cords.

(4) Unlatch and lift lid of multimeter and remove silica gel bag
(desiccant).

b. CHECKING. (1) Inspect multimeter and cords carefully for damage.

(2) Check components against list given in paragraph 3a.



CASE

SPRING BATTER
CONTACT (-}

£ ot R,

BATTERY
BA-42

[PIOPP S, , C

MULTIMETER T5-297/0U _ Ly

o R BATTERY
s - HOLDER

Figure 5. Multimeter, panel raised for installation of battery,




7. Installation (fig. 5)

Install Battery BA—42 as follows:

a. Release latch on side of case; lift lid and slide it from slip hinges
to separate it from case.

b. Remove the four corner screws that hold instrument panel to case.

¢. Raise panel slowly from case, being careful not to strain the two
leads which connect panel to battery holder.

d. Place bottom (—) of battery against end of spring battery holder
and press until top of battery slips into place against contact at opposite
end of holder. Be sure that battery is firmly seated against both contacts.

e. Replace panel in case and check battery installation as follows:

(1) Set OHMS AC DC switch at OHMS position.

(2) Insert tip of red test lead (Cord CX-529/U) in RX1 jack and
tip of black test lead in common jack.

(3) Touch tips of test prods together. Meter needle should swing
to right if battery is installed correctly.

(4) Turn OHMS ZERO AD] rheostat knob to the right. Meter
needle should go beyond right zero if battery voltage is high enough.

f. Screw panel in place, Multimeter is now ready for use.

8. Removal from Service

When the multimeter is not in use, remove all test leads and close and
latch the lid. Wrap the test leads neatly and place them with the multi-
meter, If the multimeter is not to be used for a period exceeding 30 days,
remove the battery.



PART TWO
OPERATION INSTRUCTIONS

Section IIl. CONTROLS AND THEIR USE

9. Ohms Zero ADJ Knob (fig. 3)

The OHMS ZERO AD] rheostat knob is used to calibrate the meter
for resistance measurements. This control compensates for circuit dif-
ferences among the three resistance ranges and for voltage changes
due to battery deterioration.

10. Ohms AC DC Knob (fig. 3)

The OHMS AC DC switch knob, which has three positions, connects
various combinations of electrical components as required to measure
resistance, voltage, or current.

11. Jacks (fig- 3)

The pin jacks permit connection of test lead tips with various multi-
meter circuits. The common jack is used in making all measurements.
The 4V to 1,000V jacks control circuits for a-c and d-c voltage measure-
ments ; the RX1 to RX100 jacks, for resistance measurements; and the
4MA to 400MA jacks, for d-c measurements.

12. Cords (fig. 2)

Cords CX-529/U and CX-468/U are used to connect appropriate
multimeter jacks with the circuit or component to be tested. Cord
CX-529/U is used when it is necessary to apply test prods directly
to the circuit to be measured. Cord CX-468/U may be used whenever
current or voltage to be measured is accessitle through a jack which
will accommodate Plug PL-55.

Section V. OPERATION

13. Preoperational Procedures

Before attempting to operate the multimeter, make the following pre-
operational checks:
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a. Place the multimeter horizontally (fig. 1) and observe the meter.
The pointer should rest over both left zeros when viewed from directly
above,

b. Rotate the OHMS ZERO ADJ knob to left and right. No friction
or binding should be apparent in the movement, and the angle of rota-
tion should be about 270°.

¢. Rotate OHMS AC DC switch to OHMS, AC, and DC positions.
The pointer should move from one position to another without binding.

d. Avoid mechanical shock to the multimeter. Such shock may resuit
in permanent damage to the meter movement.

14. High-voltage Precautions

High voltages are dangerous and may be fatal. When measuring volt-
ages greater than 100 volts, proceed as follows:

a. Connect a ground lead to the multimeter panel,

b. Place one hand in back pocket to avoid making accidental contact
with either the ground lead or another part of the circuit.

¢. Shut off power in the equipment under test.

d. Attach test prods across circuit to be measured.

e. Step away from the multimeter and turn on power in equipment
under test,

f- Note reading on the multimeter dial without touching any part of
the multimeter.

9. Shut off power in equipment under test before disconnecting test
prods or touching the multimeter.

15. Measuring Voltage

Make voltage measurements with power on in the circuit under test.
To measure voltage, proceed as follows:

a. Turn OHMS AC DC switch to AC, if a-¢ voltage is to be meas-
ured; or to DC, if d-c voltage is to be measured.

b. Insert tip of black test lead (Cord CX-529/U) in common jack

and tip of red test lead in appropriate jack for voltage to be ineasured,
Use jacks as follows:

Range (v) Jack

0 10 4 e e e e 4V

0 to 10 Lo e e e 10V
010 40 oo e 40V
010 100  oi i e e e 100V
0 to 400 ... e 400V
0 to LO00O ..oovoioi i e 1,000V

¢. Place test prods in parallel with circuit to be tested.
d. Read d-¢ voltage on DC scale of meter and a-c voltage on AC scale

9




as follows: (If meter needle moves backwards when measuring d-c
voltage, reverse test-lead connections.)

Range (v) Reading (v)

Qtod  oeeiien-. Read directly by 0 to 40 series and divide
reading by 10.

Q0to 10 ...oo...... Read directly by 0 to 100 series and divide
reading by 10,

0todd ....oiiiien Read directly by 0 to 40 series.

0to 100 ........... Read directly by 0 to 100 series.

0to400 ........... Read directly by 0 to 40 series and multiply
reading by 10.

0to 1,000 ........... Read directly by 0 to 100 series and multiply

reading by 10.
Note. Determine appropriate range for voltage to be measured by first using the
1,000V range to obtain an approximate reading; then use the lowest possible range
as indicated by the rcading.

16. Measuring Direct Current

Caution: Shut off power of equipment under test before making

connections for current measurements. The meter has low resistance
and will burn out if connected in parallel with a circuit.
Make current measurements with power on in the equipment under
test. Never test a dry battery using the multimeter as a milliammeter,
because the battery will be short-circuited and the meter may be burned
out. To measure direct current, proceed as follows:

a. Turn OHMS AC DC switch to DC.

b. Insert tip of black test lead (Cord CX-529/U) in common jack
and tip of red test lead in appropriate jack for current to be measured.
Use jacks as follows:

Range (ma) Jack
(Vs T SR AMA
0 t0 40 i e 40MA
0 £0 100 . iiin i e 100MA
0 to 400 ... e 400MA

¢. Apply test prods in series with circuit to be measured.

Caution: If there is danger that the current to be measured is not
within limits of the multimeter, touch test prods to circuit lightly and
withdraw them immediately. Meter needle should not go off scale if
current is within limits of the multimeter.

d. Read direct current on DC scale as follows:

Range (ma) Reading (ma)

0tod oot Read directly by 0 to 40 series and divide
reading by 10.

0tod0 ............ Read directly by 0 to 40 series.

0to 100 ......coutn Read directly by 0 to 100 series

O0to 400 ..........0n Read directly by 0 to 40 series and multiply

reading by 10.
Note. Determine appropriate range for direct current to be measured by frst

10



using the 400MA range 1o oltain an approximale reading; then use the lowest
possible range as indicated by the reading.

17. Measuring Resistance and Testing Continuity

Caution: Shut off power in circuit under test before making resist-
ance measurements or testing continuity.
Proceed as follows:

a. Turn OHMS AC DC switch to OHMS position.

Caution: Do not leave the switch on OHMS when multimeter is not
in use and test-lead tips are inserted, because accidental shorting of test
prods will result in a drain on the battery.

b. Insert tip of black test lead (Cord CX-529/U) in common jack
and tip of red test lead in appropriate RX jack. In testing continuity,
use RX1 jack if known resistance is low, or higher range RX jack
if known resistance is high. Use jacks as follows:

Range (ohms) Jack
0to 1,00D .o RX1
0to 10000 ... RX10
0to 100,000 ...t e RX100

¢. Hold test prods together and rotate OHMS ZERO ADJ control
to left and right until meter needle rests exactly over O on the green
scale when viewed from directly above. Separate test prods. (Readjust
the control as necessary when changing from one resistance range to
another. When it becomes impossible to secure a zero reading on the
meter by adjusting the control, replace the battery according to instruc-
tions in par. 7.)

d. To measure resistance—

{1) Examine a schematic which includes resistance to be tested and
determine whether any of the resistors concerned shunt some part of
a circuit. Disconnect any such resistor before taking a reading. Do not
disconnect components for general circuit resistance measurements.

(2) Place test prods across the resistance to be measured.

(3) Read resistance measuremnents on green scale as follows:

Range (ohms) Reading (ohms)

0to 1,000 ......... Read scale directly.

0 to 10000 ......... Read scale directly and multiply reading by 10.

0 to 100,000 ......... Read scale directly and multiply reading by
100.

e. To test continuity—

(1) Touch test prods to ends of circuit under test,

(2) The circuit is open if the meter needle does not move. Con-
tinuity, or a closed circuit, is indicated if the needle shows zero
resistarnce.

Note. Determine the appropriate range for resistance to be measured by first

1



using the RX100 range to obtain an approximate reading; then use the lowest
possible range as indicated by the reading.

18. Measuring Output

To use this multimeter as an output meter, connect in series with either

test lead a 0.1 mf (microfarad) capacitor that has a voltage rating

exceeding the voltage in the circuit under test. Then proceed as follows:
a. Turn OHMS AC DC switch to AC.

b. Insert tip of black test lead (Cord CX-529/U) in common jack
and tip of red test lead in appropriate voltage jack for circuit of which
output is to be measured. Connect test prods across output circuit of
equipment to be tested. Use multimeter jacks in accordance with para-
graph 15b.

¢. Read voltage on red scale, labeled ACV, in accordance with para-
graph 15d.

d. Determine the exact output value by using table I, decibel
conversion,

19. Testing for Shorted Capacitors

To detect shorted capacitors, proceed as follows:

a. Examine a schematic including the capacitor to be tested and
determine whether the capacitor is shunted by some part of the circuit.
Disconnect shunted capacitors before testing.

b. Turn OHMS AC DC switch to OHMS position.

¢. Insert tip of black test lead (Cord CX-529/U) in common jack
and tip of red test lead in RX1 jack.

d. Place test prods across capacitor to be tested. If the capacitor is
shorted, the meter needle will point to O or near 0. If the capacitor is
not shorted, a very high or infinite resistance will be indicated, When
a capacitor is over 0.25 mf, the meter needle should kick up as soon
as the multimeter is connected on RX100. Similar kicks should be
observed after the test leads have been reversed and reconnected.

Caution: Do not leave switch at OHMS position when multimeter
is not in use and the test lead tips are inserted, because accidental short-
ing of test prods will result in a drain on the battery,

12




Table I. Decibel Conversion

Volts Volts Volts

db 500 ohms 500 ohms 600 ohms 600 ohms 1,500 ohms 1,500 ohms
1 mw 6 mw 1 mw 6 mw 1 mw 6 mw
-10 0.22 0.55 0.25 0.60 0.39 0.95
-9 0.25 0.61 0.28 0.67 0.44 1.06
-8 0.28 0.69 0.31 0.76 0.49 1.19
-7 0.32 0.77 0.35 0.85 0.55 1.34
—6 0.35 0.87 0.39 0.95 0.61 1.50
=5 0.40 0.97 0.44 1.07 0.69 1.69
—4 0.45 1.09 0.49 1.20 0.77 1.89
-3 0.50 1.23 0.55 1.34 0.87 2.12
-2 0.56 1.38 0.62 1.51 0.97 . 2.38
-1 0.63 1.54 0.69 1.69 1.09 2.67
0 0.71 1.73 0.78 1.90 1.23 3.00
1 0.79 1.94 0.87 2.13 1.37 3.37
2 0.89 2.18 0.98 2.39 1.54 3.78
3 1.00 2.45 1.09 2.68 1.73 424
4 1.12 2.75 1.22 3.01 1.94 4.76
5 1.26 3.08 1.38 3.37 2.18 5.33
6 141 3.46 1.55 3.78 244 5.99
7 1.58 3.88 1.73 4.25 2.74 6.72
8 1.78 4.35 1.95 4.77 3.08 7.54
9 1.99 4.88 2.18 5.35 '345 8.45
10 224 5.48 2.45 6.00 3.87 9.49
11 2.50 6.15 2.75 6.73 4.35 10.64
12 281 6.90 3.08 7.55 4.88 11.94
13 3.16 7.73 3.46 8.47 5.47 13.40
14 3.54 8.68 3.88 9.51 6.14 15.03
15 3.98 9.74 4.35 10.67 6.89 16.86
16 4.46 10.92 4.88 11.97 7.73 18.93
17 5.00 12.26 5.48 13.43 8.67 21.23
18 5.62 13.76 6.15 15.07 9.73 23.83
19 6.30 15.43 6.90 16.91 10.91 26.73
20 7.07 17.32 7.75 18.97 12.25 30.00
21 7.93 19.43 8.69 21.28 13.74 33.66
22 8.90 21.80 9.75 23.88 17.30 37.77
23 10.00 2447 10.94 26.80 15.42 42.39
24 11.20 27.45 12.27 30.06 19.41 47.55
25 12.57 30.79 13.77 33.73 21.78 53.34
26 14.10 34.55 15.45 37.85 24.43 59.85
27 15.82 38.77 17.34 42.47 27.42 67.17
28 17.75 43.50 19.45 47.65 30.77 75.36
29 19.92 48.80 21.82 53.46 34.52 84.54
30 22.35 54.76 24.49 59.98 38.73 94.86
31 25.08 61.45 2748 67.31 43.46 106.44
32 28.14 68.95 30.83 75.51 48.76 119.43
33 31.58 77.36 34.60 84.73 54.72 134.01
34 35.43 86.80 38.82 95.08 61.39 150.36
35 39.75 97.39 43.56 106.67 68.88 168.69
36 44.61 109.28 48.88 119.70 77.29 189.30
37 50.04 122.60 54.83 134.29 86.71 212.37
38 56.15 137.57 61.52 150.68 97.30 238.29
39 63.01 154.37 69.04 169.08 109.18 267.39
40 70.70 173.20 77.46 190.50 122.50 300.00
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PART THREE
MAINTENANCE INSTRUCTIONS

Section V. PREVENTIVE MAINTENANCE

20. Meaning

PM (preventive maintenance) is a series of operations performed on
equipment at regular intervals to eliminate major break-downs and
interruptions in service and to keep the equipment at optimum operat-
ing efficiency. The prime function of PM is to prevent break-downs
and the need for repair; whereas the prime function of trouble shooting
and repair is to Jocate and correct existing defects. Keep Multimeter
TS-297/U in proper operating condition, because the operation and
efficiency of an entire communications system may depend on test

equipment.

21. Techniques

Most of the parts used in Multimeter TS-297/U require routine PM.
Do not apply hit-or-miss maintenance techniques; definite and specific
instructions are needed. The most important operation in a PM pro-
gram is inspection, Carefully observe all parts of the equipment, noting
color, placement, state of cleanliness, and tightness. Be sure that all
parts and connections are free of dust, corrosion, and other foreign
matter. Never tighten screws and nuts carelessly; fittings tightened
beyond the pressure for which they were designed will be damaged
or broken,

22. Tools and Materials

The following PM tools and materials are needed:
Common hand tools
Clean cloth
Solvent, dry cleaning (SD)
Polish, metal, paste (Sig C stock No. 6G1516)

23. Multimeter Exterior (Weekly)

a. PaneL. (1) Rotate OHMS ZERO ADJ] and OHMS AC DC
knobs. If either is loose, tighten appropriate setscrew with Allen wrench.
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(2) Inspect pin jack openings. If they are clogged with foreign
matter, such as sand, dirt, snow, or ice, remove obstructions by probing
with a fine wire or by blowing with an air hose.

(3) Check the three meter screws and the four corner mounting
screws for tightness.

(4) If meter glass has not been fungiproofed, clean it with a cloth
dampened in alcohol or water. If the glass has been fungiproofed, see
paragraph 26.

(5) If engraved labels on the panel have become indistinct, use a
small brush to fill in the characters with white or cream wiping enamel.
After enamel has hardened for several hours, wipe off excess with a
cloth moistened in thinner or solvent (SD).

b. Corps. (1) Check cords for loose connections, worn rubber jacket-
ing, or metal corrosion. Examine particularly the insulation where the
cord enters the test prod. Damaged insulation may cause shock to the
operator,

(2) Tighten loose connections, bind with friction tape or replace
any badly worn sections of rubber jacketing, and clean metal parts
with paste metal polish.

24. Multimeter Interior (Monthly)

a. PreciviNary 'rockpure, (1) Remove the four screws that hold
panel to case.

(2) Remove the two screws that connect wires to battery holder at
points marked + and —.

(3) Remove panel from case.

b. MAINTENANCE ProCEpURE. (1) If necessary, tighten the three
bolts which hold the resistors together in banks.

(2) Inspect all wiring for loose connections and frayed insulation.
Whenever a new connection is made, carefully clean varnish around
the solder joint before resoldering. Then moistureproof and fungiproof
the joint by applying varnish with a small brush (par. 26).

(3) Dust interior of case with a clean cloth.

(4) Using the two screws that were removed (a(2) above), recon-
nect the (wo wires leading from panel to battery holder. Be sure that
wire labeled + is attached to + end of battery holder and wire labeled
— to — end.

{5) Replace panel in case and replace and tighten the four panel
screws,

(6) Check battery installation (par. 7¢). Replace battery if voltage
is lower than 1.25 volts.
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Section VI. LUBRICATION
(Not required.)

Section VIl. WEATHERPROOFING
25. General

Signal Corps equipment, when operated under the severe climatic
conditions which prevail in the tropic, Arctic, or desert regions, requires
special treatment and maintenance..

26. Tropicalization

a. GENERAL. Because fungus growth, insects, corrosion, salt spray,
and excessive moisture affect most materials harmfully, a special mois-
tureproofing and fungiproofing treatment has been devised which, if
properly applied, provides a reasonable degree of protection. See TB
SIG 13, Moistureproofing and Fungiproofing Signal Corps Equipment,
for a detailed description of the varnish-spray method of moisture-
proofing and fungiproofing and the supplies and equipment required
for treatment. The following problems may be encountered:

(1) Resistors, coils, etc., fail because of the effects of fungus growth
and excessive moisture.

(2) Electrolytic action, often visible in the form of corrosion, takes
place in resistors, coils, etc., causing eventual break-down.

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

(4) Moisture forms electrical paths on terminal boards and insulat-
ing strips causing flash-overs,

Caution: Varnish spray may have poisonous effects if inhaled. To
avoid inhaling spray, use a respirator if one is available; otherwise,
fasten cheesecloth or other cloth material over nose and mouth. Never
spray varnish or lacquer near an open flame. Do not smoke in a room
where varnish or lacquer is being sprayed; the spray may be highly
explosive.

b. MurtimeTer TS-297/U. This instrument is treated in production
to provide protection from moisture and fungus under humid or tropical
operating conditions.

¢. MOISTUREPROOFING AND FUNGIPROOFING AFTER REPAIRS. If the
coating of protective varnish has been punctured or broken during
repair, and if a complete treatment is not needed to reseal the equip-
ment, apply a brush coat of varnish to the affected part. Be sure the
break is completely sealed.
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27. Winterization

a. GENERAL. Most signal equipment can be used in winter if pre-
cautions are taken to prevent difficulties common in low temperatures.
For operation purposes, place equipment in heated rooms whenever
possible. When on the march, wrap equipment in blankets to protect
it from winds and freezing temperatures. See TB SIG 66, Winter
Maintenance of Signal Equipment, for complete information. The fol-
lowing problems may be encountered:

(1) Steel shrinks and becomes brittle in subzero temperatures.

(2) Glass is especially susceptible to sudden temperature changes.
The difference between a low air temperature and the warmth of a
man’s breath may be sufficient to shatter a lens.

(3) Natural rubber resists cold weather well, but certain types
of synthetic rubber are unreliable and become brittle.

b. MurtiMeTER TS-297/U. This instrument will perform satisfac-
torily under low-temperature operating conditions, However, when the
temperature is extremely low, make provision to protect the multimeter
so that the battery will not fail and prevent use of the ohmmeter ranges.
If possible, when the temperature is very low and the multimeter is not
in use, remove the battery and store it in an inner shirt pocket or
another warm place.

28. Dustproofing

Signal Corps equipment operated in desert localities 1s affected by the
extremely high temperatures and the amount of dirt, dust, sand, and
other foreign matter in the air. Thorough cleanliness of Multimeter
TS-297/U is imperative. Keep the lid closed when equipment is not
in use. If possible, clean exterior of the panel and case daily. See TB
SIG 75, Desert Maintenance of Ground Signal Equipment.

17




PART FOUR
AUXILIARY EQUIPMENT
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PART FIVE
REPAIR INSTRUCTIONS

R-1
600M

R-2
300M

Section Vlil. THEORY OF EQUIPMENT
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t +
T~ -, — ©|*voLTs
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Figure 6. Multimeter TS-297/U, schematic dwagram.
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K2CBY
Note
The notation "M" in a resistance value on the schematic diagrams means thousand, NOT million.


29. General Theory (fig. 6)

Various combinations of series and shunt resistors are used in connec-
tion with the meter to measure voltage, current, and resistance over a
number of different ranges. The following subparagraphs and related
schematics will facilitate repair work by showing only those components
actively concerned in the circuit under examination,

METER
M-1

+
-VvOLTS
—Q | -ma
OHMS

R-21
1.060

R-20
3.2n

D-C
VOLTS
MA

' NOTE: TM 5500-7
Eé £.=0HMS

M=1,0000

Fiwgure 7. D-c wolts—ma circuit, schematic diagram.

a. MiLLiamMMETER (fig. 7). When the multimeter is used to measure
direct current, the meter is connected to a universal shunt composed of
resistors R-21, R-20, R-19, R-18, R-17, R-15, and R-14. R-14 com-
pensates for resistance variations in the circuit due to temperature
changes. Taps taken off between the shunt resistors vary the current
sensitivity so that current introduced into the appropriate tap may be
measured from 1 ma to 400 ma.

b. D—c VoLTMETER (fig. 7). When the multimeter is used to measure
d-c voltage, a tap of the universal shunt is used to obtain a sensitivity
of 1 ma, and resistor R-16 is added to the circuit as the multiplier for
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*voLts|
° —©O)| - MA
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[} o] )
AC VOLTS
SwW-1
o o]
o]
_'i
l R-22 |
l 34650 |
| /\/\/\/ i
| R-26 I
| 1,500 n |
| {NOMINAL) |
I |
R-25 |
: 175 N i
! I
L J
NOTE:
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©fhyv] M=1,000 L T™M 5500-8

Figure 8. A-c volts circuit, schemaltic diagram.

the 4V range. Successive addition of resistors R-5, R-4, R-3, R-2, and
R-1 permits measurements in the 10V, 40V, 100V, 400V, and 1,000V

ranges, respectively,

¢. A-c VoLTMETER (fig. 8). When the multimeter is used to measure
a-c voltage, the universal shunt is not connected and the meter is used
at its capacity of 250 microamperes, A rectifier bridge, consisting of
the copper-oxide rectifier RE~1 and resistors R-23 and R-24, is con-
nected across the meter with R-22, which forms the multiplier for the
4V range. The rectifier input is shunted by resistors R-25 and R-26,
which are temperature-compensating on a-c voltage measurements and
are matched to control the rectifier input. Successive addition of re-
sistors R-5, R4, R-3, R-2, and R-1 permits measurements in the 10V,
40V, 100V, 400V, and 1,000V ranges, respectively.
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R-6 lson 200
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R-8 R-10
540 5400
-7 R-9 R-11
23.450 2450 28640
T™ 5500-9

Figure 9. Ohms circuit, schematic diagram.

d. OrMuMeTER (fig. 9). When the multimeter is used to measure
resistance, a shunt composed of resistors R-6, R-8, and R-10 is con-
nected across the meter. One and one-half volts from the battery is
applied to the circuit, and additional shunting from resistors R-12 and
R-13 adjusts the current through the meter to obtain full-scale needle
deflection. The addition of an unknown resistance to the circuit reduces
current flow and changes the needle deflection so that the unknown
resistance may be measured directly on the meter scale. Resistors R-7,
R-9, and R-11 adjust the circuit for correct center-scale readings.

Section IX. TROUBLE-SHOOTING PROCEDURES

30. General
Equipment may fail no matter how carefully it is designed, manufac-
tured, and handled. When failures occur, they must be located and

corrected as quickly as possible.
a. ReFERENCES. To locate faults quickly, consult the following:

(1) Complete schematic diagram (fig. 6).
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(2) Simplified, partial schematic diagrams, by which electrical func-
tioning of circuits can be quickly followed (figs. 7, 8, and 9).

(3) Illustrations, particularly front and back views of the subpanel,
which will help in locating and identifying parts (figs. 10 and 11).

b. TROUBLE-SHOOTING STEPS. Sectionalize the fault, tracing it to the
circuit responsible for abnormal operation. Then localize the fault, trac-
ing it to the defective part.

31. Meter Test

To test the meter movement, proceed as follows:

a. Remove multimeter panel from case (par. 7a, b, and ¢).

b. Inspect leads to meter for loose or corroded connections. Dis-
connect leads from meter terminals.

¢. Check resistance between the two disconnected leads. If a short
circuit is indicated, test the leads and the selector switches. If leads and
switches are normal, proceed with instructions given in d below.

d. Connect an 11,700-chm resistor, a 1.5-volt battery, and the meter
in series, observing proper polarity. Be sure that leads have been dis-
connected from the meter. If the meter does not show half-scale deflec-
tion, it is defective and should be replaced.

Caution: Do not use a higher voltage or lower resistance than speci-
fied, because the meter may be damaged.

e. The meter should have a millivolt reading of 62.5 mv =+ 2 percent
and a current sensitivity of 250 microamperes =+ 2 percent.

32. Component Failures

a. ResisTors. Resistors should measure within the tolerances indi-
cated in the identification table of replaceable parts (app. II). Replace-
ment of R-14 is indicated if d-c readings are inaccurate under extreme
temperature conditions.

b. RectIFIer. Failure of rectifier RE-1 will result in partial or no
reading for a-c voltage measurements. If replacement of RE-1, R-22,
R-25, or R-26 is necessary, subassembly SA-2 must be replaced as a
unit. Resistors R~23 and R-24 of subassembly SA—2 may be replaced
individually, if necessary. If a-c voltage readings are out of tolerance
under extreme temperature conditions, SA~2 must be replaced.

¢. Rurostat. If the meter needle jumps or fluctuates as adjustment
is made for full-scale reading on resistance measurements, a defective
R-13 is indicated. Complete failure of R-13 will result in constant off-
scale readings.

d. Swrtrcu. SW-1, a three-position, three-pole, single-wafer switch,
may fail because of dirt, moisture, corrosion, arcing, or wear.
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e. Jacks, Individual jack springs may lose tension because of freezing,

wear, or overheating during soldering operations.

f. Corps. Simple continuity checks will determine whether cordage

has opened or shorted due to flexing or stress.

33. Trouble-shooting Chart

Symptom

Probable location of fault

Corrective action

1. All meter ranges in-
accurate or com-
pletely inoperative.

2. Inaccurate or no
reading on one or
more d-c voltage
ranges.

3. Imaccurate or no
reading on one or
more a-Cc voltage
ranges.

4. Inaccurate or no
readings on one or
more d-c ranges.

a. Defective meter. a. Refer to paragraph 31.

b. Open test leads. b. Check leads for continuity.

¢. Open switch leads. c. Check wiring.

a. Defective switch SW-1.| a. Check switch leads 017‘?071;

: tacts.

b. Open jack. b. Apply test prods to base
of jack on low volt-
age.

¢. Defective shunt net- | c. Check R-17, R-18, R-19,

work R-20, R-21, R-14, and
R-15. Replace if neces-
sary.

d. Defective multiplier d. Check R-1, R-2, R-3,

resistors. R-4, R-5, and R-lo.
Replace if necessary.

a. Defective rectifier. a. Replace subassembly
SA-2, consisting of
R-22, R-23, R-24, R-25,
R-26, and RE-1. :

b. Defective multiplier b. Check R-1, R-2, R3, R4,

resistors. R-5, and R-22. Replace
if necessary.

a. Defective switch SW-1| a. Check switch leads or con-

. Defective shunt net-

work.

b.

tacts.

Check R-14, R-15, R-17,
R-18, R-19, R-20, and
R-21. Replace if neces-
sary.

5. Inaccurate or no
reading on one or
more resistance
ranges.

. Weak battery.

. Defective resistors.

. Defective OHMS

ZERO AD]J rheo-
stat.

. Replace battery if under

1.25 v.

. Check R-6, R-7, R-8, R-9,

R-10, and R-11. Replace
if necessary.

. Check R-12 and R-13. Re-

place if necessary.
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Section X. REPAIRS

34. Servicing

Servicing and repair of this equipment, other than battery replacement,
should be performed only by competent personmel equipped with the
necessary tools and instruments. An inexperienced repairman may
damage the equipment to such an extent that it will be beyond repair.

35. General Repair

Multimeter TS-297/U is a delicate instrument. Be very careful in
removing or replacing defective parts or circuit elements and make
every effort to obtain the proper tools before attempting repairs, If pos-
sible, make an electrical check of any part that may be defective before
removing it from the equipment.

a. IDENTIFICATION OF LEaps. Before removing circuit elements to
gain access to a defective part, insure proper reinstallation by making
a record of the connections to each element and the position of each
clement.

b. MakiNng CoNNECTIONs. Some clearances are very small; there-
fore, be extremely careful in soldering. When replacing leads, use only
enough solder to make a secure connection, A slight amount of excess
solder dropped accidentally inside the equipment may cause short
circuits or other damage. Do not heat a lug or connection more than
necessary, since near-by elements may be damaged.

c. REmovinGg Parts. The identification table of replaceable parts will
show whether the defective part 18 individually replaceable or must be
replaced as one of a matched set of parts.

(1) If the part is on the subpanel, unsolder it and remove the hold-
ing bolts and screws. After the part has been replaced, be sure to
resolder connections.

(2) If the part is under the subpanel, remove the four screws that
fasten the subpanel to the front panel and lift the subpanel gently
upward, tipping it toward the meter. The jacks, rheostat, switch, and
rectifier then may be reached easily. To remove the rheostat and switch,
loosen the setscrew in the appropriate knob on the panel face and
unscrew the nut that holds the rheostat or switch to the back of the
panel face. To remove the meter, unscrew the three screws that hold it
to the panel face.

27



36. Unsatisfactory Equipment Report

a. WD AGO Form 468 (UNSATISFACTORY EQUIPMENT REPORT) FOR
EqguipMENT Usep BY THE ArRMY. WD AGO Form 468 will be filled
out and forwarded through channels to the Office of the Chief Signal
Officer, Washington 25, D. C., when trouble occurs more often than
is normal, as determined by qualified repair personnel.

b. AF Form 54 (Un~satisracTory REeporT) ror EQuipMeNT Usep
By THE AIR Force. AF Form 54 will be filled out and forwarded to
Commanding General, Air Matériel Command, Wright-Patterson Air
Force Base, Dayton, Ohio, in accordance with AF Regulation 15-54.



APPENDIX |
REFERENCES AND ABBREVIATIONS

1. Pubiications

FM 21-6 List and Index of Department of the Army
Publications

TM 1-455 Electrical Fundamentals

T™ 11-472 Repair and Calibration of Electrical Measuring
Instruments

TM 11-2535 Meter Test Equipment AN/GSM-1

TM 38-650 Basic Maintenance Manual

2, Forms

AF Form 54 {Unsatisfactory Report)

WD AGO Form 468 (Unsatisfactory Liquipment Report)

3. Packaging and Packing Instructions

a. JoinT ArRMY-NAVY PACKAGING INSTRUCTIONS.

JAN-P-100 General Specifications
b. U. S. SPECIFICATIONS.
100-2E Marking Shipments by Contractors (and Signal
Corps Supplement thereto)
100-14A Army-Navy General Specification for Packaging

and Packing for Overseas Shipment
¢. S16NAL CoOrPS INSTRUCTIONS.
720-7 Standard Pack
726-15 Interior Marking

4. Painting and Preserving

SB 11-76 Signal Corps Kit and Materials for Moisture-
and Fungi-Resistant Treatment

TB SIG 13 Moistureproofing and Fungiproofing Signal Corps
Equipment

TB SIG 66 Winter Maintenance of Signal Equipment

TB SIG 75 Desert Maintenance of Ground Signal Equipment

TB SIG 123 Preventive Maintenance Practices for Ground

Signal Equipment
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5. Abbreviations

AC, ac oo alternating current
AD T adjust
G centigrade
CU ML ot et e e e e e e cubic inch
DB, db o decibel
DC, dc ..o e direct current
F Fahrenheit
Y PP inch
Db e pound
IMA ettt e e e e e e e milliampere
ML e e e e microfarad
51 millivolt
DLW ettt et et e e e milliwatt
£ o paragraph
RX e resistance multiplied by
Y70 volt
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APPENDIX I
IDENTIFICATION TABLE OF REPLACEABLE PARTS

Note. The fact that a part is listed in this table is not sufficient basis for
requisitioning the part. Requisitions must cite an authorized basis, such as T/O & E,
TE, TA, T/BA, SIG 6, SIG 7, SIG 7-8-10, SIG 10, list of allowances of expend-
able material, or another authorized supply basis. The applicable Department of
the Army Supply Catalog pamphlet for the equipment covered in the manual is
listed in paragraph 1 below.

1. Supply Pamphlet

The following information was compiled on 10 May 1948. The appro-
priate pamphlet of the Department of the Army Supply Catalog for
Multimeter TS-297/U is—

Organizational Maintenance Allowances, and Field and Base
Maintenance Stokage Guide, SIG 7 & 8 TS-297/U (when published).

For an index of available catalog pamphlets, see the latest issue of
Supply Catalog SIG 1 & 2.

2. Identification Table of Replaceable Parts for Multimater
TS-297/U

Ref L . Signal Corps
Symbol Name of part and description Function of part stock No.
Fig. 1 MULTIMETER TS-297/U:| Multirange test in-| 3F4325-297
portable; meter ranges v, strument for meas-

AC, DC 0/4/10/40/100/400 uring voltage, cur-
/1,000 ; ma DC 0/4/40/100/ rent, and resistance.
400; ohms 0/1,000/10,000/
100,000; aluminum case
3%" wd x 6" 1g x 31" wd
w/hinged lid.

Fig. 2 CLIP: alligator; {for test| To attach test prods | 3Z1087
lead; steel 2" lg; Mueller to circuit tested
Elec #60. (fig. 2).
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Ref Signal Corps
Symbol Name of part and description Function of part stock No.
Fig. 2 CORD CX-468/U: 2 cond; | Used to measure cur- | 3E6000-468-48
rubber-covered; 4 ft; con- rent or voltage ac-
sists of Sig C Cordage cessible through a
CO-119 w/Sig C Plug PL- jack.
55 one end, one red and
one black insulated phone
tip plug other end.
K-1,K-2 | KNOB, round: black bake- | To position function | 22582141
llte; for %" diam Shaft; swilch and ohms-
single #8-32 setscrew; adjust control (fig.
14¢” diam x 1342” h; 3.
Harry Davies Mold # 1400.
LEAD SET, test: Army- | Used to connect mul- | 3E6000-529
Navy Cord CX-529/U; 4 timeter with circuit
ft lg excluding termina- or comporent to be
tions; one end %" lg tip, measured.
other end 1135” lg tip
w/Mueller Elec #60 alli-
gator clip; consists of 2
leads, 1 red, 1 black.
M-1 METER, multiscale: DC; Indicates voltage, di- | 3F1710E.2
range 4/10 linear scale, rect-current, or re-
4/10 AC, 171,000 ohms; | sistance reading
round metal case, flush (fig. 3).
mounting ; HS; barrel 2.15"
diam with 2.695" diam
flange; depth behind panel
1.063”; calibrated for non-
magnetic panel; 20 scale di-
vision, black and red num-
erals on white background;
Marion Elec Instr #HM
2%,
R-21 RESISTOR, fixed: wire- | Universal shunt (fig. | 3RB2-1060
wound; 1.06 ohms *1%; 10).
T4 w; 1560”7 1g x 3" diam;
JAN type RBI10B1RO060F.
R-20 RESISTOR, fixed: wire- | Universal shunt (fig. | 3RB2-3200
wound; 3.2 ohms *1%; 10).
Y w at 85° C; 135" 1g x
324" diam; JAN  type
RB10B3R200F.
R-6 RESISTOR, fixed: wire- | Shunt used in measur- | 3RB2-6000
wound; 6 ohms *1%; 1 ing resistance (fig.
w at 85° C; 1542” 1g x 34" 10).
diam; JAN type RB10B6-
ROOOF.
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-

wound ; 880 ohms £1%, Y%
w; 182" lg x 34" diam;
JAN type RBIOBSSOROF.

10).

Ref Signal Corps
Symbol Name of part and description Function of part stock No.

R-19 RESISTOR, fixed: wire- | Universal shunt (fig. | 3RB2-6400
wound; 640 ohms *1%; 10).
i w at 85° C; 184" Ig
x 34" diam; JAN type
RB10B6R400F.

R-7 RESISTOR, fixed: wire- | To adjust center- | 3RB3-2345
wound; 23.45 ohms *1%; scale readings (fig.
. w at 85° C; 184" Ig 10).
x 3" diam; JAN type
RBI0B23R45F,

R-8 RESISTOR, fixed: wire- | Shunt used in measur- | 3RB3-5400
wound; 54 ohms *1%; % ing resistance (fig.
w; 184" 1g x %" diam; 10).
JAN type RBI0OB54RO00F.

R-18 RESISTOR, fixed: wire- | Universal shunt (fig. | 3RB3-9600
wound ; 96 ohms *1%; % 10).
w; 34" lg x 3" diam;
JAN type RBIOB96ROOF.

R-14 RESISTOR, fixed: compen- | Universal shunt (fig. | 3Z6015-94
sating; nominal value 150 10).
ohms *£10% at 25° C; 1
w; 1" diam x %" lg;
Globar #304B.

R-9 RESISTOR, fixed: wire‘— To adjust center-] 3RB4-2450
wound ; 245 ohms =1%; 14 scale readings (fig.
w; 194" lg x 34" diam; 10).
JAN type RB10B245ROF.

R-17 RESISTOR, fixed: wire- | Universal shunt (fig. | 3RB4-3150
wound ; 315 ohms £1%; 14 10).
w: 18" lg x 34" diam;
JAN type RBIOB315ROF.

-R-12 RESISTOR, fixed: composi- | Shunf through meter | SRC20BF361J
tion ; 360 ohms £5%; ¥ w; to obtain full-scale
max body dimen 0.468" lg needle deflection in
x 0.249” diam; JAN type measuring resistance
RC20BF3617. (hg. 11).

R-10 RESISTOR, fixed: wire- | Shunt used in measur- | 3RB4-5400
wound ; 540 ohms *1%; Y ing resistance (fg.
w; 182" lg x 34” diam; 10).
JAN type RB10B540R0F.

R-15 RESISTOR, fixed: wire- | Universal shunt (fig. | 3RB4-8800
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Ref Signal Corps
Symbol Name of part and description Function of part stock No.
R-23, R-24| RESISTOR, fixed: wire- | Rectifier bridge (fig. | 3RB5-1000
wound; 1,000 ohms *1%; 10).
Viow; 195" 1g x 34" diam;
JAN type RB10B1000OF.
R-13 RESISTOR, variable (DO- Shunt through meter ; 377325-26
tentiometer) : metalized; OHMS ZERO
2,500 ohms *20%; % w; ADJ rheostat (fig.
3 solder lug term; case 11).
14" diam x 1%2" d, en-
closed case; shaft round
14" diam x 3" lg; linear
taper; bushing 33"-32 x
1" IRC #DS.
R-11 RESISTOR, fixed: wire- | To adjust circuit for | 3RB5-2864
wound; 2,864 ohms *1%; correct center-scale
1, w; 185" 1g x 34" diam; readings (fig. 10).
JAN type RB10B28640F.
R-16 RESISTOR, fixed: wire- | Multiplier for 4V | 3RB5-3686
wound ; 3,686 ohms *1%; range in measuring
14 w; 1932" 1g x 34" diam; d-c voltage (fig.
JAN type RB10B36860F. 10).
R-5 RESISTOR, fixed: wire- | Multiplier for 10V | 3RB5-6000
wound; 6,000 ohms =1%:; range (fig. 10).
1, ws 188" 1g x 34" diam;’
JAN type RB10B6000OF.
R4 RESISTOR, fixed: wire- | Multiplier for 40V | 3RB6-3000.1
wound ; 30,000 ohms *1%; range (fig. 10).
Yy w; 1%2" 1g x %" diam;
JAN type RB10B30001F.
R-3 RESISTOR, fixed: wire- | Multiplier for 100V | 3RB6-6000
wound ; 60,000 ohms *1%; range (fig. 10).
1, w; 1952" 1g x 34" diam;
JAN type RB10B60001F.
R-2 RESISTOR, fixed: wire- | Multiplier for 400V | 3RB7-3000
wound ; 300,000 ohms range (fig. 10).
*1%; B w; %" lg x
13¢" diam; JAN type
RB11B30002F.
R-1 RESISTOR, fixed: wire- | Multiplier for 1,000V | 3Z6760-12
wound; 600,000 ohms range (fig. 10).
*1%; ¥z w; 1" lg x %"
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Ref
Symbol

Name of part and description

Function of part

SA-2

SW-1

RESISTOR ASSEMBLY,
fixed: five wire-wound re-
sistors and one metallic rec-
tifier mtd on bakelite strip;
consists of resistors R-22,
R-23, R-24, R-25, R-26,
and RE-1; %" g x 27 wd
x 134" h overall; Chi Ind
Instr dwg # TS-297/U-26.

SWITCH, rotary: 3 pole, 3
position, 1 sect; steel body,
phenolic wafer; 1%” diam
x 1%6” d behind panel;
nonshorting contacts ; single
hole mtg; bushing 3%"-32;
Mallory #3100 small.

Rectifier subassembly
(fhg. 10).

OHMS AC DC
switch (fig. 11).

Signal Corps
stock No.

3Z9826-4.15
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RESISTOR COLOR CODES

RMA GCOLOR CODE FOR
FIXED COMPOSITION RESISTORS®

JAN COLOR CODE FOR
FIXED COMPOSITION RESISTORS#

tST | SIGNIFICANT
FIGURES

3|

TN,

1ST) SIGNIFICANT
20 S

I

| o I a— |
AN
TOLERANCE TOLERANGE
MULTIPLYING VALUE MULTIPLYING VALUE
METHOD A METHQOD A
(800v) ToLERA
~=1ST| SISNIFICANT OLERANCE
FIGURES MULTIPLYING VALUE

MULTIPLYING VALUE (800Y) — 2D\ SIGNIFICANT
T FIGURES
METHOD B METHOD 8
A B
IFICA MULTIPLY NI
CoLor SR U atoe TOLERANCE (%) NOTES
+ -
BLACK 0 ! : ¥ INSULATED FIXED GOMPOSITION RESISTORS
BROWN ) 0 o WITH AXIAL LEADS ARE DESIGNATED BY
RED 2 100 Y A NATURAL TAN BAGKGROUND COLOR
. NON-INSUL IXED COMPOSITION RESIS-]
ORANGE 3 1000 t 3 TORS WITH AXIAL LEADS ARE DESIG—
YELLOW a 10,000 ™ NATED BY A BLACK BACKGROUND.
GREEN s 100,000 t s # RESISTORS WITH AWAL LEADS ARE IN-
BLUE 6 1,000,000 L SULATED. RESISTORS WITH RADIAL LEADS
- AR N~ ATED.
VIOLET 7 10,000,000 t 7 E NON-INSULATE
GRAY o 100,000,000 + 8 RMA: RADIO MANUFACTURERS ASSOCLATION
WHITE 9. 000,000,000 + 9 JAN: JOINT ARMY-NAVY
GOLO - ) t s THESE COLOR CODES GIVE ALL RESISTANCE
SILVER - ool t 0 VALUES IN OHMS. -
NO COLOR - - + 20

35

TL324548

Figure 12. Resistor color codes.




CAPACITOR COLOR CODES

RMA 3 -1

4-5-8 6-00T COLOR CODES FOR

MICA~CIELECTRIC CAPACITORS

JaN 6-00T COLOR CODES FOR:

MULTELYING
vaLu

20\ SIGNIFIGANT

51/ FIGURES

TOLERANCE

MULTIPLYING
VALUE

0 ) sigNFCanT
|sv}s'fmun°z“s

PAPER-DIELEC™S'" GAPACITORS %
TWS DOT iS ALWAYS SILVER

lS'}snwncAm

20) FIGURES

MULTIPLYING
VALUE

TOLERANGE.

3-DOT COLOR CODING 4-DDT COLOR CODING L
1300 vocw ¢ 20%) 300 vocw) CHARACTERISTIC
A B F

uuLTIeLYING

}smmnnuv

L s

FRONT

TOLERANCE
WORKING VOLTAGE
REAR

WORKING VOLTAGE
TOLERANGE

M TeLNG
20 }swwnclmr

— S10NIFICANT
2 } Vieores

NULTIPLYING.
VALUE

MICA-DIELECTRIC CAPACITORS?

THIS DOT IS ALWAYS BLACK

is7 SIGNITIEANT
2p ) FIGURES

MULTIPLYING
VALUE

TOLERANCE

CHARACTERISTIC

G

L Crocenance
LEFT ALANK
WORKING VOLTAGE

3-DOT COLOR CODING

[4

FIGURES

R
ANY
n}w 1c

WULTIPLYING
LUE

TEMR COEFFICIENT:
TOLERANCE
MULTIPLTING VALUE

RMA GOLOR CODE FOR TUBULAR
CERAMIC-DIELECTRIC CAPACITORS

CERAMIC-DIELECTRIC CAPAGITORS X%

TEMPERATURE COEFFICIENT
1STY, SiGNiFICANT
FIGURES

20

§-TOLERANGE

/)
4
7
L) watieLying
VALUE

TOLERANCE

o
o } SRAERT

TOLERANCE
TEMPERATURE.
I WORKING VOLTAGE, (OB 1300 vocw} COEFFICIENT
OR_CODIN
0 E H
cowon | Seumcar | MULTIPLYING VALOE o NOTES
1GUF RMA MIGA- 8ND JAN MICA-GND JAN CERAMIC— T

CERAMIG-DIELECTRIC | PAPER-DIELECTRIC DIECECTRIC RATING O e DL SENTIFIES, THs, MAMING..
BLACK ° T T ) = DESIGNATION COOE,
BROWN 1 10 0w 10 0o * Yh( BLM:K DOT DENTIFES TRIS unu\m
RED 2 100 100 100 200 WORKING VDLVA €S SEE JAN TTI
ORANGE 3 1000 1000 a0 300 BeSichaTIOn ¢3€

L) 10,000 0000 a0 L1 CAPACIVORS MARKED WITH THMIS CODE WAVE
fy H 1058500 - $%% “n‘ N BBT Co0E Y St USE0 FoR
VIOLET 7 10,000,000 ;‘g‘;‘ 80TH ATEQ (AXIAL-LEAD} OR UNIN~
GRAY [ 100,000,000 o0 suLA'Eo lmnm.-u:wl CAPACITORS.
WHITE » WoepooRo0 o o1 RMA RAOI0 MANUFACTURERS ASSOGIATION
SILVER - ool ool un 404“ ARNY-NAVY
NO COLOR - COLOR CODES GIVE CAPACITANCES N
I R ara A
TL32433S
Figure 13. Capacitor color codes.
U. S. GOVERNMENT FRINTING OFFICE: 1948-797944
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C 1, TM 11-5500
AFM 101-10A

DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE MANUAL

MULTIMETER TS-297/U

C 1, TM 11-5500 DEPARTMENTS OF THE ARMY
AND THE AIR FORCE
AFM 101-10A WasuiNgToN 25, D. C., 26 March 1952.

TM 11-5500/AFM 101-10, 31 August 1948, is changed as follows:
Section . DESCRIPTION

Note. (Added) Multimeter TS-297/U (1) refers to all multimeters procured on
Order Nos. 6745-P-51, 6871-P-51, 6872-P-51, 6873-P-51, 27089-P-51,
3136-P-51, 16815-P-51, 12319-P-51, 12320-P-51, 6874-P-51, 6241-P-51, and
16848-P-51. Multimeter TS-297/U (2) refers to all models procured on Order
Nos. 19398-P-50, 19657-P-50, and 23411-P-50. All information in the technical
manual applies to Multimeters TS-297/U (1) and TS-297/U (2), as well as to
Multimeter TS-297/U, except as otherwise specified herein.

3. List of Components.

a. Equipment Supplied. The following table * * * with the
equipment:

Dimensions (in.) Unit
Quan- . ’ Unit | vol-
tity Naine of component weight | ume
:  Height| Width| Depth|Length| 0 fg‘;
x| * * * % * *
2 | Cord CX-529/U (including 2 clips,

Mueller No. 60) (TS-297/Uonly) | ____|..___|_____ I 48
1 | Cord CX—468/U (TS-297/U only)___
1 | Test Lead Set CX-1331/U (fur-
nished only with TS-297/UQ)
and TS-297/U(2)) _.___ | | |oo.__ 54
1 | Cord CX-1332/U (furnished only
with TS-297/U(1) and TS-297/
U)o e 72

_______________ 48 | |_ ...

Note. This list is * * * of spare parts.

* * * * * * *

AGO 3124B-—Mar. 950990°—52 1



5. Description of Components
(figs. 2 and 2.1)

a. Multimeter. The multimeter consists of a meter and various
other electrical components mounted on a black (TS-297/U and
TS-297/U(2)) or gray (TS-297/U(1)) bakelite panel inclosed in a
metal case. The case also contains a battery holder.

(1) Panel (figs. 3 and 3.1). All electrical components * * *
14 pin jacks.

(a) Meter dial (TS-297/U). The meterdial * * * 50,75,
100.

(a.1) (Added) Meter dial (T'S-297/U(1)). The white meter
dial is marked with three scales calibrated along parallel
arcs. The upper scale, labeled OHMS, is printed in green.
Divisions are marked above the scale from zero to infinity
by the following numerical designations: 0, 5, 10, 20, 30,
50, 100, 200, 500, 1,000, and «. The center scale, labeled
DC, is printed in black and is graduated for the measure-
ment of d-¢ volts and d-¢ milliamperes. Every fifth divi-
sion is marked below the scale; markings are in alternative *
series of numerals: 0 (common); 10, 20, 30, 40; and 25, 50,
75, 100. The lower scale, labeled ACYV, is printed in pur-
ple-blue and is graduated for the measurement of a-c
volts. Every fifth division is marked below the scale;
markings are in alternative series of numerals: 0 (com-
mon); 10, 20, 30, 40; and 25, 50, 75, 100.

(0.2) (Added) Meter dial (T'S-297/U(2)). The white meter
dial is marked with three scales calibrated along parallel
arcs (fig 3.1). The upper scale, labeled OHMS, is printed
in green. Divisions are marked above the scale from zero
to infinity by numerical designations: 0, 5, 10, 20, 30, 50,
100, 200, 500, 1,000 and «. The center scale, labeled DC,
is printed in black and is graduated for the measurement
of d-c volts and d-¢ milliamperes. Every fifth division is
Marked below the scale; markings are in alternative series

2 AGO 3124B




of numerals: 0 (common); 1, 2, 3, 4; and 2.5, 5, 7.5, 10.
The lower scale, labeled ACV, is printed in purple-blue,
and every fifth division is marked below the scale in alter-
native series of numerals: 0 (common); 1,2, 3,4; and 2.5,
5, 7.5, 10.

(b) Knobs. A rheostat knob labeled OHMS ZERO ADJ
(TS-297/U) or OHMS ZERO ADJUST (TS-297/UQ1)
and TS-297/U(2)) and a switch knob labeled OHMS
AC DC (TS-297/U) or OHMS ACYV DCB MA (TS-
297/U(1) and TS-297/U(2)) are located below the meter
dial on the panel face. ,

(¢) Jacks. There are six voltage-range jacks, labeled 1,000V,
400V, 100V, 40V, 10V, and 4V; three resistance-range
jacks, labeled RX1, RX10, and RX100; four d-¢ range
jacks, labeled 4MA, 40MA, 100MA, and 400MA ; and one
common jack labeled +-VOLTS—MA OHMS (TS-297/U)
or OHMS—DCV—MA ACV (TS-297/U(1) and TS-
297/U0(2)). For Multimeter TS-297/U(1), a green or
purple-blue dot adjacent to a jack indicates the color of
the associated meter scale or scales.

* * * * * * *

b. Cord OX-529/U (TS-297/U) or Test Lead Set CX-1331/U
(TS-297/U(1) and TS-297/U(2)). The cord and test lead set each
consists of two separate, single-conductor, rubber-jacketed test leads,
one red and one black, each terminating in a telephone tip at one end
and a test prod at the other. An alligator clip is supplied for use with
each test lead.

¢. Cord CX-468/U (TS-297/U) or Cord CX-1332/U (TS-297/U(1)
and TS-297/U(2)). The cord is a two-conductor, rubber-jacketed
length of cordage which terminates at one end in two telephone tips,
one red-insulated and one black-insulated, and at the other end in
Plug PL-55 for Multimeter TS-297/U or in Plug PJ-055B for Multi-
meters TS-297/U(1) and TS-297/U(2).

AGO 3124B 3



* ALLIGATOR LIPS
SUPPLIED -WITH
'GORD CX-1331/U

Figure 2.1 (Added) Muitimeter TS~297/U(1) or TS-297/U(2), components.

Figure 8. Multimeter TS-297/U, view of panel face.
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RHEOSTIST
KNOB

VOLTAGE -

RANGE -
HOLKS

GCV
100MA

DIRECT

CURRENT
RANGE -

JACKS |

40HA

o
NGo  4Ma

O Apssy 900Ma|l
w

£

i

g ~ RESISTANCE : o
A e w .~ RANGE JACKS S A
o A ] A ‘ ) T™ 5500~Cl-2

Figure 3.1 (Added) Muitimeter TS—297[U(2), view of panel face.

7. Installation
(fig. 5)

Install Battery BA—42 as follows:

* * * * * * *

e. Replace panel in  * * * ipstallation as follows:
(1) Set OHMS AC DC (TS-297/U) or OHMS ACV DCV MA
(TS-297/U(1) and TS-297/U(2)) switch at OHMS position.
(2) Insert tip of red test lead (Cord CX-529/U or Test Lead Set

CX-1331/U) into RX1 jack and tip of black test lead into
common jack.

* * * * * * *

AGO 3124D 5




(4) Turn OHMS ZERO ADJ (TS-297/U) or OHMS ZERO
ADJUST (TS-297/U(1) and TS-297/U(2)) rheostat knob to
the right. Meter needle should * * * is high enough.

* * * % * * *

8. Removal from Service

When the multimeter is not in use, remove all test leads. Wrap
the test leads neatly, store Cord CX-529/U or Test Lead Set CX-
1331/U inside the cover of the multimeter, and place Cord CX-
468/U or CX-1332/U near the multimeter. If the multimeter
* * * remove the battery.

9. Ohms Adjust Knob
(figs. 3 and 3.1)
The OHMS ZERO ADJ (TS-297/U) or OHMS ZERO ADJUST
(TS-297/U(1) and TS-297/U (2)) rheostat knob is used to calibrate
the meter for resistance measurements. This control compensates
* * * {0 battery deterioration.

10. Function Selector Switch Knob
(figs. 3 and 3.1)

The OHMS AC DC (TS-297/U) or OHMS ACY DCV MA (TS-
297/U(1) and TS-297/U(2)) knob, which has three positions, connects
various combinations of electrical components as required to measure
resistance, Voltage, or current.

11. Jacks
(figs. 3 and 3.1)

The pin jacks * * * for d-c measurements.

12. Cords
(figs. 2 and 2.1)

Cord CX-529/U or Test Lead Set CX-1331/U (par. 5b) and Cord
CX-468/U or CX-1332/U (par. 5¢) are used to connect appropriate
multimeter jacks with the circuit or component to be tested. Cord
(CX-529/U or Test Lead Set CX-1331/U is used when it is necessary to -
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apply test prods directly to the circuit to be measured. Cord CX-
468/U or CX-1332/U may be used whenever current or voltage to be
measured is accessible through a jack which will accommodate Plug
PL-55 (for CX-468/U) or Plug PJ-055B (for CX-1332/1))).

13. Preoperational Procedures

Before attempting to * * * following preoperational checks:

* * * * * * *

b. Rotate the OHMS ZERO ADJ (TS-297/U) or OHMS ZERO
ADJUST (TS-297/U(1) and TS-297/U (2)) knob to left and right.
No frictionor * * * be about 270°.

¢. Rotate the OHMS AC DC (TS-297/U) or OHMS ACV DCV
MA (TS-297/U(1) and TS-297/U (2)) switch to OHMS, AC (or ACV),
and DC (or DCV MA) positions. The pointer should * * *
another without binding.

* * * *® * * *®

14. High-Voltage Precautions

High voltages are * * * proceed as follows:
a. Rescinded.
* * * 3 * * *

15. Measuring Voltage

Make voltage measurements * * * proceed as follows:

@. Turn the OIIMS AC DC (TS-297/U) or OHMS ACV DCV MA
(TS-297/U (1) and TS-297/U (2)) switch to AC (or ACV) if a-c voltage
is to be measured; or to DC (or DCV MA), if d-c voltage is to be
measured.

b. Insert tip of black test lead (Cord CX-529/U or Test Lead Set
CX-1331/U) into common jack and tip of red test lead into appropriate
jack for voltage to be measured. Use jacks as follows:

* * * * * * *

d. For Multimeters TS-297/U and TS-297/U (1), read d-c voltage
on DC scale of meter and a-¢ voltage on ACV scale as follows: (If
meter needle * * * reverse test-lead connections.)

* * * 3 3 3 *
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d.l (Added) For Multimeter TS-297/U (2), read d-c voltage on DC
scale of meter and a-c voltage on ACV scale as follows: (If meter
needle moves backwards when measuring d-c¢ voltage, reverse test-lead
connections.)

Range (v) Reading (v)

Otod_____ _ L .. Read directly by 0 to 4 series.

Oto10__ . . L ___ Read directly by 0 to 10 series.

Otod0.. ____ o ____ Read airectly by 0 to 4 series and multiply
by 10.

O0to100________________________ Read directly by 0 to 10 series and multiply
by 10.

0to400_ ______________ . _____. Read directly by 0 to 4 series and multiply
by 100.

0to 1,000 ___________________.. Read directly by 0 to 10 series and multiply
by 100.

N;)te. Determine appropriate range for voltage to be measured by first using the 1,000-volt range to obtain
an approximate reading; then use the lowest possible range, as indicated by the reading.

16. Measuring Direct Current

Caution: Shut off * * * proceed as follows:

a. Turn the OHMS AC DC (TS-297/U) or the OHMS ACV DCV
MA (TS-297/U- (1) and TS-297/U (2)) switch to DC (or DCYV).

b. Insert tip of black test lead (Cord CX—529/U or Test Lead Set
CX-1331/U) into common jack and tip of red test lead into appro-
priate jack for current to be measured. Use jacks as follows:

* * * * * * *
d. For Multimeters TS-297/U and TS-297/U (1), read direct cur-
rent on DC scale as follows:
* * * * * * *

d.l1 (Added) For Multimeter TS-297/U (2), read direct current on
DC scale as follows:

Range (me) Reading (ma)

0tod_ . Read directly by 0 to 4 series.

0tod0_ __ oo Read directly by 0 to 4 series and multiply
by 10.

0to100________________________ Read directly by 0 to 10 series and multiply

. by 10.

0to400_____________ ___._____. Read directly by 0 to 4 series and multiply

by 100.

Note. Determine appropriate range for dc to be measured by first using the 400-milliampere range to ob-
tain an approximate reading; then use the lowest possible range, as indicated by the reading.
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17. Measuring Resistance and Testing Continvity

Caution: Shutoff * * * Proceed as follows:
a@. Turn the OHMS AC DC (TS-297/U) or the OHMS ACV
DCV MA (TS-297/U (1) and TS-297/U (2)) switch to OHMS position.

* * * * * * *

b. Insert tip of black test lead (Cord CX-529/U or Test Lead
Set CX-1331/U) into common jack and tip of red test lead into appro-
priate RX jack. In testing continuity * * * jacks as follows:

* * * * * * *

¢. Hold test prods together and rotate OHMS ZERO ADJ (TS-
297/U) or OHMS ZERO ADJUST (TS-297/U (1) and TS-297/U (2))
control to left and right until meter needle rests exactly over 0 on
the green scale when viewed from directly above. Separate test
prods. * * * in par. 7.)

* * * * * * *

18. Measuring Output

*

To use this * * proceed as follows:

a. Turn the OHMS AC DC (TS-297/U) or the OHMS ACV DCV
MA (TS-297/U (1) and TS-297/U (2)) switch to AC (or ACV).

b. Insert tip of black test lead (Cord CX-529/U or Test Lead Set
CX-1331/U) into common jack and tip of red test lead into appro-
priate voltage jack for circuit of which output is to be measured.
Connect test prods * * * with paragraph 15.

¢. Read voltage on red (TS-297/U) or purple-blue (TS-297/U (1)
and TS-297/U (2)) scale, labeled ACV, in accordance with para-
graph 15d.

* * * * * x® *

19. Testing for Shorted Capacitors

To detect shorted capacitors, proceed as follows:

* * * * * * *

b. Turn the OHMS AC DC (TS-297/U) or the OHMS ACV
DCV MA (TS-297/U (1) and TS-297/U (2)) switch to OHMS

position.
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¢. Insert tip of black test lead (Cord CX-529/U or Test Lead Set
CX~-1331/U) into common jack and tip of red test lead into RX1 jack.

* * * * * * *

- 23. Multimeter Exterior (Weekly)

a. Panel.
(1) Rotate the OHMS ZERO ADJ and OHMS AC DC knobs
(TS-297/U) or the OHMS ZERO ADJUST and OHMS
ACV DCV MA knobs (TS-297/U(1) and TS-297/U(2)).
If either is loose, tighten appropriate setscrews with screw
driver.

* * * * * * *

b. Cords.

(1) Check cords for * * * to the operator. If a wire of
Test Lead Set CX-1331/U becomes defective near the ends,
cut off the defective section, remove the tip, and reassemble
the tip to the undamaged wire.

* * * * * * *

Figure 6. For Multimeter TS-297 /U, the value of resistor R12 is
corrected from 36 ohms to read: 360 ohms.

Figure 6. Multimeler TS~297/U, schematic diagram. (For Multimeters TS-
297/U1) and TS-297/U(2), the value of resistor R12 is 220 ohms.)

Figure 9. Ohms circuit, schematic diagram. (For Multimeters TS-297/U(1)
and TS-297/U(2), the value of resistor R12 is 220 ohms.)

Figure 10. “R19” is corrected to read: R15. The “R9” above
“R17” is corrected to read: R19. :

33. Trouble-Shooting Chart

So much of column “corrective action” of the chart as pertains to
symptom 5a is changed to read “a. Replace battery.”
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APPENDIX II
IDENTIFICATION TABLE OF PARTS

* * *

* *

3. Indentification Table of Parts for Multimeters TS-297/U(1)
and TS-297/U(2) (Sig. C Stock No. 3F4325-297)

(Added)
Fig'sI;rg'b%S ref. Name of part ind description Function of part sg%%’gm '
Fig. 2.1_____ CLIP: alligator; for test | Terminates test lead; | 222708.28
lead; black bakelite ins provides means of
sleeve; steel, bonder- connecting test
ized jaw; slides over lead to circuit un-
test prod. der test.
Fig. 2.1_____ CLIP: alligator; for test | Terminates test lead; | 2Z22712.188
lead; red hakelite ins provides means of
sleeve; steel, bonder- connecting test
ized jaw; slides over lead to circuit un-
test prod. der test.
CONTACT, connector: | Receives test cord | 2Z3069-53
1 rd female cont, and connects it to
straight; mtg through meter circuit.
3¢’’ dia hole, (For
TS-297/U(2) only.)
or
CONTACT, connector: | Receives test cord | 2Z23193-125
insert Tfor pin jack. and connects it to
(For TS8-297/UQ) meter circuit,
only.)
Fig. 3.1.____ KNOB: rd, w/pointer; | Used to position | 225821-4.1
black bakelite. OHMS ZERO
ADJUST control.
Fig. 3.1_____ KNOB: rd; black bake- | Used to position | 2258214
lite. function selector
switch.,
Fig. 2.1_____ LEAD SET, test: AN | Used to connect mul- | 3E6000-1331.1
Test Lead Set CX- timeter to circuit
1331/0. or component to
be measured.
Fig. 2.1____. LEAD, test: Army-Navy | Used to measure cur- | 3E6000-1332.1
Cord CX-1332/U; plug rent or voltage ac-
JAN No. PJ-055B on cessible through a
1 end, 2 test prod on jack.
other end w/molded
crotch located 7’/ from
test prod end.
AGO 3134B 11




Fig. No. or ref.

Name of part and description

Function of part

" Signal Corps

symbol stock No.
M1 (fig. 3.1).| METER, multiscale: dc; | Indicates voltage, | 3F1710E.2
range %o linear scale, de, or resistance
440 ac, Yooo ohms; rd reading.
metal case, flush mtg;
HS; calibrated for non-
magnetic panel; 20-
scale division.
SA2 (fig. 10).| RECTIFIER SUB- | Rectifies a-c input . 326963-2
ASSEMBLY: five for measurement.
wire-wound and one
metallic rectifier mtd
on bakelite strip; con-
sists of resistors R22,
R23, R24, R25, R26,
and RE1.
R14________ RESISTOR, fixed: com- | Compensates for re- | 3Z6015-94
pensating; nominal sistance variations
value 150 ohms +109, in circuit due to
at 25° C; % w, temperature vari-
ations.
R12 (fig. 11)_| RESISTOR, fixed: com- | Shunt in ohmmeter | 3RC20BF221J
: position; 220 ohms circuit to obtain
+5%; % w; JAN type full-scale  needle
RC20BF221J. deflection.
R21 (fig. 10)_| RESISTOR, fixed: wire- | Universal shunt on | 3Z5991F6-3
wound, noninductive; d-c readings.
1.06 ohms +19%,; %4 w.
1R20 (fig. 10).| RESISTOR, fixed: wire- | Universal shunt on | 3Z5993B
' wound, noninduective; d-c readings.
3.2 ohms +19%; ¥4 w.
R6 (fig. 10)_.| RESISTOR, fixed: wire- | Shunt used in meas- | 3Z5996-38
wound, noninductive; uring resistance.
6 ohms +19%; %4 w. )
R19 (fig. 10).| RESISTOR, fixed: wire- | Universal shunt in | 3Z5996D4
wound, noninduective; d-c readings.
6.40 ohms +1%; % w.
R7 .. RESISTOR, fixed: wire- | Used to adjust ohm- | 3Z6002C3-12
wound, noninductive; meter circuit for
23.450hms +1%; % w. center scale read-
ings.
R8 (fig. 10)__| RESISTOR, fixed: wire- | Shunt used in meas- | 3Z600504-2
wound, noninduective; uring resistance.
54 ohms +19%; Y4 w.
R18.__.____ RESISTOR, fixed: wire- | Universal shunt for | 3Z6009F6-1
wound, noninductive; d-c readings.
96 ohms +1%; 4 w.
R9 (fig. 10)..| RESISTOR, fixed: wire- | Adjusts ohmmeter | 3Z26024E5-4
wound, noninductive; circuit for correct
245 ohms +1%; %4 w. center scale read-
ings.
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Fig. No. or ret.
symbol

Name of part and description

Function of part

Signal Corps
stock No.

R17 (fig. 10).

RI10 (fig. 10).

R15 (fig. 10)-

R23, R24.___

R4 (fig. 10)__

R3 (fig. 10)__

R2 (fig. 10)__

RI (fig. 10)__

R13 (fig. 11)_]

RESISTOR, fixed: wire-
wound, noninductive;
320 ohms +19%; ¥ w.

RESISTOR, fixed: wire-
wound, noninductive;
540 ohms +1%; ¥4 w.

RESISTOR, fixed: wire-
wound, noninduective;
880 ohms +1%; %4 w.

RESISTOR, fixed: wire-
wound, noninductive;
1000 ohmns +19%; ¥4 w.

RESISTOR, fixed: wire-
wound, noninduective;
2864 ohms +1%; ¥ w.

RESISTOR fixed: wire-
wound, noninductive;
3685 ohms +19%; ¥4 w.

RESISTOR, fixed: wire-
wound, noninductive;
6000 ohms +1%; Y% w.

RESISTOR, fixed: wire-
wound, noninductive;
30,000 ohms +19,; ¥
w.

RESISTOR, fixed: wire-
wound, noninductive;

60,000 ohms +19,; Y%

w.

RESISTOR, fixed: wire-
wound, noninduective;
300,000 ohms +19%; %
w.

RESISTOR, fixed: wire-
wound; 600,000 ohms
£1%; 14 w.

RESISTOR, variable
(potentiometer): met-
allized; 2500 ohms
+20%; % w; inclosed
case.

SWITCH, rotary: 3 pole,
3 position, 1 sect.;
steel body, nonshorting
contacts; single hole
mtg.

Universal shunt for
d-c readings.

Shunt used in meas-
uring resistance.

Universal shunt for
d-c readings.

Used with RE1l to
form rectifier
bridge.

Used to adjust ohm- .

meter circuit for

correct center scale

readings.
Multiplier for 4-volt

range for measur-’

ing d-c voltage.
Multiplier for 10-volt
range.

Multiplier for 40-volt

range.

Multiplier for 100-
volt range.

Multiplier for 400-
volt range.

Multiplier for 1,000-
volt range.

Shunt through meter;
OHMS ZERO
ADJUST rheostat.

OHMS ACV
MA switch.

DCV

[AG 300.7 (8 Feb 52)]

AGO ni24B

3726032-5
3Z6054—2
3Z6088-1
3Z6100-268

3Z6280-9

376368
3Z6560-78

3Z6630—103
32666044
326730-45
326760-12

3727325-26

329826-4.15
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BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR
Force:

OFFICIAL: J. LAWTON COLLINS
WM. E. BERGIN Chief of Staff, United States Army
Magor General, USA
The Adjutant General

OFFICIAL: HOYT S. VANDENBERG
- K. E. THIEBAUD Chief of Staff, United States Air Force
Oolonel, USAF
Air Adjutant General

DisTrIBUTION:
Active Army:
Tech Sve (1); Tech Sve Bd (1); AFF Bd (ea Sve Test Sec)

(1); AFF (5); AA Comd (2); OS Maj Comd (5); Base Comd
(5); Log Comd (5); A (20); MDW (5); CHQ (2); FT (2);
Sch (5) except 11 (25); Gen Dep (2); Dep 11 (20) except
Sig Sec of Gen Dep (10) ; Tng Div (2); POE (10), OSD (2);
Lab 11(5); Mil Dist (3); 4th & 5th Ech Maint Shops 11 (3);
Two (2) copies to each of the following T/O & E’s: 5-225;
5-226: 5-510T; 5-511 ; 5-512; 5-515; 5-516; 6-10N ; 6-25N;
6-26N; 6-101; 6-116; 6-160N; 6-165N; 6~166N; 6-195N ;
6-196N ; 6-200; 6-201; 6-225; 6-226 ; 6-235; 6-236; 6-301 ;
6-335N; 6-336; 6-415; 6-416; 6-435; 6-515; 7-12N;
7-15N; 7-16N; 7-25N; 7-26N; 7-32; 7-35; 7-36; 7-95;
7-96; 9-65N; 9-66N; 11-7N; 11-15N; 11-57N; 11-107;
11-127; 11-500 CA thru CD; 11-537; 11-557; 11-587;
11-592; 11-597; 11-617; 17-25N; 17-26N; 17-27; 17-36N ;
17-46N; 17-51; 17-52; 17-55; 17-56; 17-115; 17-117;
17-125; 19-97; 30-600 AA thru AC; 44-25; 44-26; 44-27.

N@: Same as Active Army except one copy to each unit.

ORC: Same as Active Army except one copy to each unit.

For explanation of distribution formula, see SR 310-90-1.
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Air Force:

USAF (5); USAF Maj Comd (5); USAF Sub Comd (3);
Services (MATS) (2); Class III Instls (2); USAF Tech
School, Scott AFB (10); USAF Tech School, Keesler AFB
(10); Watson Laboratories (Electronics Laboratory) (2);
Two (2) copies to each of the following T/O & E’s: 1-10-1;
1-17R; 1-27R; 1-67; 1-100-1; 1-112; 1-117R; 1-127R:
1-137R; 1-167R; 1-168R; 1-187T; 1-188T; 1-267; 1-298;
1-299; 1-317R; 1-407, Type A, B, C, D, E, F, G, H, I, J,
K, L;1-457R, LB, HB, MB; 1-500-1; 1576 R ; 1-600 (CC),
(CD), (CE), (CH), (FD), (FE), (FF), (FG), (RB); 1-627,
Type A, B, C, D, T, X, Y, Z; 1-760-1; 1-778; 1-800~1;
1-977; 1-987; 1-1017; 1-1037; 1-1097T; 1-1112; 1-1113;
1-1123; 1-1212; 1-1223; 1-1233; 1-1243; 1-1313S; 1-1324; -
1-1413; 1-1423; 1-1433; 1-7012; 1-7113; 1-7213; 1-7223;
1-7313; 1-7323; 1-8013 ; SPECIAL DISTRIBUTION.
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TM 11-5500
cz2
TO/16-35TS297-5

DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

MULTIMETER TS-297/U

CHANGES‘ DEPARTMENTS OF THE ARMY
AND THE AIR FORCE
No. 2 [ WasHiNGTON 25, D. C., 16 October 1952

TM 11-5500/AFM 101-10, 31 August 1948, is changed as [ollows:
Section I. DESCRIPTION

Note. Multimeter TS-207/U(1) refers * * * 19657-P-50, and 2341 1-P-50.
Multimeter TS-297/U(3) refers to all multimeters procured on Order Nos.
2978-P-52, 2977-P-52, 3061-P-52, and 2982-P-52. Multimeter TS-297/U(3)
is similar to Multimeter TS-297/U(1) and all information in the manual pertain-
ing to the TS-297/U(1) applies equally to the TS-297/U(3) unless otherwise
specified in this change. All information in the technical manual applies to
Multimeters TS-297/U(1), TS-297/U(2), and TS-297/U(3), as well as to Multi-
meter TS -297/U, except as otherwise specified.

4. Packaging Data

Packed for export shipment (fig. 4), Mullimeters TS--297/U,
TS-297/U(1), and TS-297/U(2) are contained in a heavy cardboard
carton 7% inches long, 5% inches wide, and 4% inches high. The
volume of * * * pounds, 5 ounces. Packaged for export ship-
ment (fig. 4.1), Multimeter TS-297/U(3) is' contained in a heavy
cardboard carton 8% inches long, 6 inches wide, and 4% inches high.
The volume of the carton is 242)% cubic inches, and the shipping weight
is 3 pounds, .13 ounces.

5. Description of Components
(figs. 2 and 2.1)
a. Multimeter.
ES Ed £ * E * *

(1) Panel (figs. 3, 3.1, and 3.2). All clectrical components
* ¥ % 14 pin jacks.

* * * * * * *
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GOVER METER

GOMMODN
JAGK

DIREGT~
CURRENT

" RANGE
JACKS

VOLTAGE RANGE JAGKS

RESISTANCE
RANGE "\ SWITGH
RHEOSTAT KNOB JAGKS KNOB

TMS500-C2-1
Figure 3.2 (Added) Multimmeler TS-297/U(3). view of panel face.

6. Unpacking and Checking
(figs. 4 and 4.1)

a. Unpacking Multimeters TS-297/U, TS8-297/U), and 1S-
2971U(2) (fig. 4).

* * * * * * *

a.l1 (Added) Unpacking Multimeter TS-297/U(3) (fig. 4.1).

(1) Open the carton and remove the multimeter package.

(2) Cut off the sealed edge of the moisture-vaporproof barrier
bag, and remove the multimeter, the cord set and test lead set,
and the desiccant. If cut carefully, the barrier bag may be
used again.

(3) Remove all tape and cushioning material.

b. Checking.

(1) Inspect multimeter cords and/or test leads and alligator clips

for damage.

* * * * * * *
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MULTIMETER

CREPE WADDING

TEST LEADS

TECHNICAL MANUALS DESICCANT

MOISTURE -VAPORPROOF BARRIER

TM5500-C2-2

Figure 4.1 (Added) Multimeter TS-297/U(3), culaway view showing packaging
detail.
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11. Jacks
(figs. 3, 3.1, and 3.2)

The pin jacks * * * for d-¢c measurements.

23. Multimeter Exterior (Weekly)

a. Panel.

* L * * % * *

(5) If engraved labels on the panel have become indistinet, use a
small brush to 61l in the characters with wiping cnamel

of the appropriate color. After cnamel has * * * or
solvent (SD).
* * * L * * £
24. Multimeter Interior (Monthly)
*® * * * e *® *

b. Maintenance Procedure.
(1) If necessary, tighten the seven bolts which hold the resistors
together in banks,

* * * * * * *

(4) Using the two * * * to bhattery holder. For Multi-
meters TS-297/U, TS-297/U(1), and TS-297/U(2), be sure
that the wire labeled + is attached to + end of battery
holder and wire labeled — to — end. For Multimeter TS-
297/U(3), be sure that the red wire is attached to the -+ end
of battery holder and the black wire to the — end.

(5) (Superseded) Check battery installation (par. 7¢). Replace
battery if voltage is lower than 1.25 volts.

(6) (Superseded) Replace panel in case, and replace and tighten
the four panel screws.
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APPENDIX II
IDENTIFICATION TABLES OF PARTS

* * * * * * *

3. ldentification Table of Parts for Multimeters TS-297/U (1),
T5-297/U (2), and T5-297/U (3) (Sig C Stock No. 3F4325-

,lllrﬂq?,{”?(')l Name of part and deseription Function of part SIHSI;?)LISONTS
* } * * * * * *
Fig. 3.1 KNOB: rd; block bakelite .| Used to position fune- | 2Z5821-4

tion selector switch.
Fig. 3.2 KNOB: round w/pointer; | Used to position func- | 2Z25822-710
for 1/4'’ dia shaft; single tion switch.
#8-32 set screw; /4"’
wd x 13/15'/ 1g x 13/32/ h
o/a; shaft hole 1/4/ d.
(For TS-297/U (3) only.)
Fig. 3.2 KNOB: round w/o pointer: | Used toposition OHMS | 2Z25822-709
for 1/4’’ dia shaft; single ZERO ADJUST con-
#8-32 set screw; 11/45"’ trol.

wd x 13/16"" 1g x 13/33"" h
o/a; shaft hole 1/4’ d.
(For TS~297/U (3) only.)

* * *

* * * *
Mi (fig. | METER, multiscale: de, | Indicates voltage, de, | 3F1710E.2
3.1) * % % 20-gcale divi- or resistance reading,
sion.
M1 (fig. | METER, mulliscale: dc; | Indicates current, volt- | 3F3299-12.1
3.2) range 40/100 linear scale, age, or resistance
40/100 ac. 1/1000 ohms; reading.
round metal case, flush
mtg; HS; calibrated for
nonmagnetic panel; 20-
scale divisions; black,
green, and purple-blue
numerals on white back-
ground. (For TS-297/U
(3) only.)
SA1l (fig. | PANEL, blank; for mtg | Used as mounting for | 226960-106
3.2) parts of unit. (For TS- electrical parts.
297/U (3) only.)
* * * * * *

IAG 300.7 (6 Oct 52)]
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BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR
ForcEe:

OFFICIAL: J. LAWTON COLLINS
WM. E. BERGIN Chiej of Staff, United States Army
Major General, USA
The Adjutant General

OFFICIAL? HOYT S. VANDENBERG
K. E. THIEBAUD Chief of Staff, United States Avwr Force
Colonel, USAF
Air Adjutant General

DisTriBUTION:
Active Army:
Tech Sve (1); Tech Sve Bd (1); AFF Bd (ea Sve Test Sec)

(1); AFF (5); AA Comd (2); OS Maj Comd (5); Base
Comd (5); Log Comd (5); A (20); MDW (5); CHQ (2);
FT (2); Sch (5) except 11 (25); PMS & T 11 (1); Gen Dep
(2); Dep 11 (20) except Sig Sec, Gen Dep (10); Tng Div
(2); POE (10), OSD (2); Lab 11 (5); Mil Dist (3); 4th &
5th Ech Maint Shops 11 (3); Two (2) copies to each of
the following T/O & K’s: 5-225; 5-226; 5-510T; 5-511;
5-512; 5-515; 5-516; 6-10N; 6-25N; 6-26N ; 6-101; 6-116;
6-160N; 6-165N; 6-166N; 6-195N; 6-196N: 6-200;
6-201; 6-225; 6-226: 6-235: 6-236; ©6-301; 6-355N;
6-336;6-415; 6-416; 6-435, 6-515; 7-12N; 7-15N; 7-16N ;
7-25N: 7-26N; 7-32; 7-35; 7-36; 7-95; 7-96; 965N ; 9-
66N ; 11-7N; 11-15N; 11-57N; 11-107; 11-127A; 11-128;
11-500 CA, CB, CC, CD; 11-537; 11-557; 11-587; 11-592;
11-597; 11-617: 17-25N; 17-26N; 17-27N; 17-36N;
17-46N: 17-51; 17-52; 17-55; 17-56; 17-115; 17-117;
17-125; 19-97; 30-600 AA, AB, AB; 44-25: 44-26; 44-27.

NG@G: Same as Active Army except one copy to each unit.

ORC: Same as Active Army except one copy to each unit.

For explanation of distribution formula, see SR 310-90-1.

6 AGO 1293B

V. 5. GOVERNMENT PRINTING OFFICE: §952





