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ChmfM it. fern; C I. C 3, C 4, and C S

TM 11-5511

C 5

ELECTRONIC MULTIMETER TS-505/U

Chance i HEADQUARTERS

DEPARTMENT OF THE ARMY

No. 5 \ Washington, D. C, 11 May 1964

TM 11-5511, * June 1951, is changed as follows:

Page 7, paragraph 7. Delete the information for "Accuracy"

indication and substitute: ±4 percent of full scale on dc voltage;

±6 percent of full vale from 30 cps to 500 kc for sinusoidal input;

all voltage reading from 500 kc to 500 mc are rough indications

only, without accuracy requirements; ±4 percent of ohmmeter arc

length on ohms scale

Page 15, paragrapl 186. Add the following to the Note : Read

ings obtained on signs 1s above 500 kc are approximate and should

be used only as a relative voltage indication.
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By Order of the Secretary of the Army •

EAKLK G WHEELER,

General, United States Army,

Official: Chief nf Staff

J. C. LAMBERT.

Major General, United States Army.

The Adjutant General.

Distribution:

Active Army:

USASA (2)

CNGB (1)

C/COMMEL (7)

CofT (1)

CofEnrra (1)

TSG (1)

CofSptS (1)

USAARMBO (2)

USA Trana Bd (2>

USAARTYBD (2)

USARADBD (2)

USAAVNBD (2)

USAAESWBD (2)

USCONARC (6)

USAMC (6)

USAECOM (7)

USAMICOM (4)

USASMCOM (2)

ARADCOM (2)

ARADCOM Rgn (2)

OS Maj Comd (3) except

USARY1S (6)

OS Base Comd (2)

LOGCOMD (2)

Annies (2)

Corp* (2)

USA Corps (3)

11th Air Assault Div (3)

USASA 318th Bn (5)

319th USASA Bn (5)

320th USASA Bn (5)

321st USASA Bn (5)

607th USASA Cp (5)

SOSth USASA Gp <5)

177th USASA Co (5)

182d USASA Co (5)

183rd USASA Co (5)

184th USASA Co (5>

226th USASA Co (5)

MOth USASA Co (5)

291st USASA Co (5)

252d USASA Co (5)

102d USASA Det (5)

104th USASA Det (5)

Instl (2) except Ft Gordon

(5). Ft Hancock (4), Ft

Huachuca (35), Ft Mon

mouth (73)

USAWC (2)

USCGSC (20)

Br Svc (2) except USaSCS

(325), USACMLCSCH

(20). USAES (20).

USAAMS (40). USAIS

(20), MFSS (20). PMGS

(20), USAADS (60)

USASESCS (150)

USA Cbt Survl Sch (30)

USASA Sch (100)

USAOCMS (100)

USASCC (4)

USAECDA (2)

USACBRCDA (1)

USACECDA (1)

USACECDA (Monmouth

Ofc) (1)

USAMSCDA (1)

USAOCDA (2)

USAQMCDA (1)

USATCDA (2)

USAADCDA (2)

USAARMCDA (2)

USAAVNCDA (2)

USAARTYCDA (2i

I'SASWCDA (2)

USA Elct Mat Atry (!))

USARSOUTHCOM Sir Ajrcy

<l)

USATC AD (3)

USATC Armor (3)

USATC En*r (3)

USATC Inf (3)

AGO WMH

3



WRAMC ill

Army Pic Cen (2)

USA Mb) Equip On (1)

USAPRDC 15)

BAMC (5)

USAINTC (51

MDW (1)

Chicago Proc Dial (1)

AMS (1)

Army Dep (2) except Sharp*

(3), Lexington, Tobyhanna

(12). Sacramento (28). Ft

Worth (8). Letterkenny.

Savanna (5), Navajo (5),

Charleston (3), Annitton,

Erie (8). Pueblo, Sierra

(8), Atlanta, Columbus (8)

Utah (8)

GENDEP (OS) (2)

Sig Sec, GENDEP (OS) (6)

Sig Dep (OS) (12)

Army Tml 4 1 ) except

Oakland (5)

POE (1)

Sig Fid Maint Shop* (3)

WSMR (6)

USAELRDA (White Sands)

(13)

USATTCARC (I)

USATTCA (1)

USATTCG (1)

USATTCP (1)

CSTATC (5)

Dugway PC (10)

Aberdeen PC (ft)

Jefferson PC (6)

USAMOAMA (6)

Abn Sys Test Actv (8)

USASATSA (6)

Edgewood Arsenal (10)

Detroit Arsenal (6)

Rock Island Arsenal (8)

Redstone Arsenal (S)

US Army Teat Cen (2)

1st CM Bde (8)

USASA. Taiwan (8)

USASA 75th Unit (8)

USASA 77th Unit (6)

USASA 2d Fid SU (ft)

USASA 4th Fid SU (S)

USASA 9th Fid SU (ft)

USASA 12th Fid SU (ft)

USASA 13th Fid SU (ft)

USASA 14th Fid SU (5)

USAERDL (ft)

USA Cold Rgr, RE Lab (2)

Natick Lab (6)

Madigna Gen Hosp (5)

MAAC: Iran, Taiwan (5)

USA-RMIS, Paraguay (5)

JUSMMAT (6)

USMTMSA (ft)

Def Lang Institute (20)

ARMISH (ft)

KMAC (5)

JUSMAC Thailand (6)

USA CmIC Biological Ub (5)

USASCC Dct #2 (S)

USASCC Det #3 (5)

USASCC Det #4 (5)

USASCC Det #S (6)

USASCC Det #6 (ft)

USASCC Det #7 (6)

USASCC Det #8 (6)

Unite org under fol TOE: (2

copies each except as indi

cated)

1-7

1-17

1-37

1-56

1-68

1-87

1-76

1-76

1-107

1-127

1-137

5-16

5-16

6-48

6-278

6-6O0 (AA-AD)

6-400

6-808

6-100

6-101

8-166

6-168

8-186

6-188

6-200

6-201

6-216

8-116

8-288
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CkOTfM in forest C I, C 8, mud C 4

TM 11-4511

C 4

TKHNKM MANUAL

ELECTRONIC MULTIMETER TS-505/U

TM 11-5511 ) HEADQUARTERS,

\ DEPARTMENT OF THE ARMY

Changes No. 4 j Washwoton, D.C., 19 September 1963

TM 11-5511, 8 June 1951, is changed m follows:

Page 1. Delete paragraph 2 and substitute:

2. Index of Publications

Refer to the latest issue of DA Pam 310-4 to determine whether there

are new editions, changes, or additional publications pertaining to this

equipment. DA Pam 310-4 is an index of current technical manuals,

technical bulletins, supply bulletins, lubrication orders, and modifica

tion work orders that are available through publications supply chan

nels. The index lists the individual parts (-10, -20, -35P, etc.) and the

latest Changes to and revisions of each equipment publication.

Add paragraph 2.1 below paragraph 2.

2.1 Forms and Records

a. Reportt of Maintenance and Unsatisfactory Equipment. Use equip

ment forms and records in accordance with instructions in TM 38-750.

b. Report of Damaged or Improper Shipment. .Fill out and forward

DD Form 6 (Report of Damaged or Improper Shipment) as prescribed

in AR 700-58 (Army), NAVSANDA Publication 378 (Navy), and

AFR71-4 (Air Force).

c. Reporting of Equipment Manual Improvements. The direct re

porting by the individual user of errors, omissions, and recommendations

for improving this manual is authorised and encouraged. DA Form

2028 (Recommended Changes to DA Technical Manual Parts Lists or

Supply Manual 7, 8, or 9) will be used for reporting these improvements.

This form will be completed in triplicate using pencil, pen, or typewriter.

The original and one copy will be forwarded direct to: Commanding

Officer, U. S. Army Electronics Materiel Support Agency, ATTN:

SELMS-MP, Fort Monmouth, NJ. One information copy will be fur

nished to the individual's immediate supervisor (e.g., officer, noncom

missioned officer, supervisor, etc.).

TAOOMSK!
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Delete chapter 3 and substitute:

CHAPTER 3

MAINTENANCE INSTRUCTIONS

25. Scope of Maintenance

The maintenance duties assigned to the operator and organisational

repairman of Electronic Multimeter TS-505/U are listed below together

with a reference to the paragraphs covering the specific maintenance

function. The duties assigned do not require tools or test equipment

other than those issued with the multimeter.

a. Daily preventive maintenance checks and services (par. 28) .

b. Weekly preventive maintenance checks and services (par. 29).

c. Cleaning (par. 30) .

d. Monthly preventive maintenance checks and services (par. 31.1).

e. Touch-up painting (par. 31.2).

26. Preventive Maintenance

Preventive maintenance is the systematic care, servicing, and inspec

tion of equipment to prevent the occurrence of trouble, to reduce down

time, and to assure that the equipment is serviceable.

a. Systematic Care. The procedures given in paragraphs 28 through

31.1 cover routine systematic care and cleaning essential to proper up

keep and operation of the equipment.

b. Preventive Maintenance Checks and Services. The preventive

maintenance checks and services charts (pars. 28, 29, and 31.1) out

line functions to be performed at specific intervals. These checks and

services are to maintain Army electronic equipment in a combat service

able condition; that is, in good general (physical) condition and in good

operating condition. To assist operators in maintaining combat service

ability, the charts indicate what to check, how to check, and what the

normal conditions are. The references column lists the illustrations,

paragraphs, or manuals that contain detailed repair or replacement pro

cedures. If the defect cannot be remedied by the operator, higher echelc

maintenance or repair is required. Records and reports of these check,

and services must be made in accordance with the requirements set forth

in TM 38-750.

27. Preventive Maintenance Checks and Services Periods

Preventive maintenance checks and services on Electronic Multimeter

TS-506/U are required daily, weekly, and monthly. Paragraphs 28, 29,

and 31.1 specify the items to be checked and serviced. In addition to the

taoo tm-n
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routine daily, weekly, and monthly checks and services, the equipment

should be rcchccked and serviced immediately before going on a mission

and as soon after completion of the mission as possible.

28. Daily Preventive Maintenance Checks and Services Chart

1MB

1 Completeness .. Be sure the equipment is com

plete.

TM 11-6829-239-12

(app. in).

2 Remove dirt and moisture from

exposed surfaces of the case

and housing.

Par. 30.

3 Meter window . Inspect the meter window for

broken glass.

4 Pilot light During operation (item 7 below),

inspect for a burned-out pilot

light.

6 Meter move

ment.

During operation (item 7 below),

check for sticking meter move

ment.

6 Knobs and

switches.

While making the operating

check (item 7 below), observe

that the mechanical action of

each knob and switch is smooth

and free of external or internal

binding.

7 Operate the equipment in accord

ance with paragraph 22. Dur

ing opei.ition, be alert for any

unusual performance or condi

tion.

Par. 22.

29« Weakly Prevent ve Maintenance Checks a id Services

Chart

nr- lum

i Cords and

cables.

Inspect cords and cablet for cuts,

cracks, strain, fraying, or de-

2 Handles and

latches.

Hand-check for looseness of han

dle and latches.

3 Inspect dry batteries for loose

terminals and leakage.

4 Preservation ... Inspect exposed metal surfaces

for rust and corrosion. If pres

ent, refer to higher echetan for

repair.

TAOO SSM-B j



Inspect the exterior of the multimeter. The exterior surfaces should

be clean and free of dust, dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean soft cloth.

Warning: Cleaning compound is flammable and its lames are

toxic Provide adequate ventilation. Do not use near a flame.

b. Remove grease, fungus, and ground-in dirt from the cases; use a

cloth dampened (not wet) with Cleaning Compound (Federal stock No.

7930-395-9642).

c. Remove dust or dirt from plugs and jacks with a brush.

Caution: Do not press on the meter face (glass) when cleaning;

the meter may be damaged.

d. Clean the front panels, meters, and control knobs; use a soft clean

cloth. If dirt is difficult to remove, dampen the cloth with water ; mild

soap may be used.

31. Monthly Maintenance

Perform the maintenance functions indicated in the monthly preven

tive maintenance checks and services chart (par. 31.1) once each month.

A month is denned as approximately 30 calendar days of 8-hour-per-

day operation. If the equipment is operated 16 hours a day, the monthly

preventive maintenance checks and services should be performed at

15-day intervals. Adjustment of the maintenance interval must be made

to compensate for any unusual operating conditions. Equipment main

tained in a standby (ready for immediate operation) condition must

have monthly preventive maintenance checks and services performed

on it. Equipment in limited storage (requires service before operation)

does not require monthly preventive maintenance.

31.1. Monthly Preventive Maintenance Checks and Services

Chart

If. a—

i Completeness . . Be sure the equipment is com TM 11-M2A-23S-U

plete. (app. m).

2 Cleanliness .... Remove dirt and moisture from Far. SO.

exposed surfaces of the case

and housing.

3 Cords and Inspect the cords and cables for

cables. cuts, cracks, strain, fraying or

deterioration.

4 Handle and Hand-check the handle and

latches. latches for looseness.

5 Inspect dry batteries for leakage. .

4 taoo im a



Ittm Procedure

6 Pluckout items . Inspect seating of readily accessi

ble items of a pluckout nature

such as fuses, connectors, tubes,

and lamps. Do not remove,

rock, or twist to inspect. Use

only direct pressure to insure

item is fully seated.

7 Resistors and

capacitors.

Inspect resistors and capacitors

for cracks, blistering, or other

detrimental defects.

8 Preservation ... Check all surfaces for evidence

of fungus. Remove rust and

corrosion, and spot-paint bare

spots.

Par. 312

0 Publications ... See that all publications are com

plete, serviceable, and current.

DA Pam 310-4.

10 Modifications . . Check DA Pam 310-4 to deter

mine if new applicable MWO's

have been published. All UR

GENT MWO's must be ap

plied immediately. All NOR

MAL MWO's must be sched

uled.

11 Pilot light During operation (item 14 be

low), inspect for burned-out

pilot light.

12 Knobs and

switches.

While making the operating

checks (item 14 below), ob

serve that the mechanical ac

tion of each knob, dial, and

switch is smooth and free of

external or internal binding.

13 Meter move

ment.

During operation (item 14 be

low), check for sticking meter

movement.

14 Operate the equipment in accord

ance with paragraph 22. Dur

ing operation, be alert for any

unusual performance or condi

tion.

Par. 22.

31.2. Touchup Painting Instructions

Clean nut and corrosion from metal surfaces by lightly sanding them

with fine sandpaper. Brush two thin coats of paint on the bare metal

to protect it from further corrosion. Refer to the applicable cleaning

and refinishing practices specified in TM 9-213.

Page 65. Dleete appendix I and substitute:

TACO 6038-B
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APPENDIX

REFERENCES

Following is a list of references available to the operator and repair

man of the multimeter.

DA Pam 310-4

TM 0-213

TM 11-5527

TM 11-6625-230-12

TM 11-6625-230-20P

TM 11-6625-230-35P

TM 38-750

Index of Technical Manuals, Technical Bul

letins, Supply Bulletins, Lubrication Orders,

and Modification Work Orders.

Painting Instructions for Field Use.

Multimeters TS-352/U, TS-352A/U, and TS-

352B/U.

Operator's Organizational Maintenance Man

ual: Electronic Multimeters TS-505A/U

and TS-505B/U, and Multimeters T8-

505C/U, and TS-505D/U.

Organizational Maintenance Repair Parts and

Special Tools List for Electronic Multi

meters TS-505/U, TS-505A/U, and TS-

505B/U, and Multimeters TS-505C/U, and

TS-505D/U.

Field and Depot Maintenance Repair Parts

and Special Tools List: Electronic Multi

meters TS-505/U, TS-505A/U, TS^505B/U,

TS-505C/U, and TS-505D/U.

The Army Equipment Record System and Pro

cedures.

6
TAOOMM



By Oder of the Secretary of the Army:

EARLE G. WHEELER,

General, United Statea Army,

Official: Chief of Staff.

J. C. LAMBERT,

Major General, United Statet Army,

The Adjutant General.

Distribution :

Active Army:

DASA (6) Tobyhanna (12)

USASA (2) Granite City (6)

CNGB (1) USA Elct RD Actr, White

CofEngra (1) Sands (13)

TSG (1) USA Elct RD Actv.

CSigO (7) Ft Huachuca (2)

CofT(l) USA Trana Tml Comd (1)

CofSptS (1) Army Tml (1)

USA CD Agcy (1) POE (1)

USCONARC (5) USAOSA (1)

USAMC (5) AMS (1)

ARADCOM (2) WRAMC (1)

ARADCOM Rgn (2) AFIP (1)

OS Maj Comd (3) Army Pie Cen (2)

OS Base Comd (2) USA MM Spt Cen (1)

LOGCOMD (2) USA Elct Mat Agcy (12)

USAECOM (5) Chicago Proc Diat (1)

USAMICOM (4) USARCARIB Sig Agcy (1)

USASCC (4) Sig Fid Maint Shop (3)

MDW (1) USALS (6)

Armies (2) APG (5)

Corps (2) Jefferson PG (5)

1ft CM Bde (5) Dugway PG (10)

USATC AD (2) USAWECOM (5)

USATC Engr (2) CSTATC (5)

USATC Inf (2) USA QM RAE Comd (8)

USATC Armor (2) CRREL (5)

USASTC (5) USAPRDC (5)

Instl (2) except Ft Belvoir (5) USA CBR Lab (6)

Ft Monmouth (66) USAERDL (5)

Svc Colleges (2) USA Elct RD Lab (6)

Br Svc Sch (2) exeept Edgewood Arsenal (6)

USASCS (32S) Raritan Arsenal (6)

GENDEP (OS) (2) Rock Island Arsenal (5)

Sig Dep (OS) (12) USAINTCA (5)

SiC Sec. GENDEP (5) USAMOAMA (6)

Army Dep (2) except USASAT8A (5)

Ft Worth (8) MGH (8)

Lexington (13) LOH (8)

Sacramento (28) BAMC (8)

TAOOtm-B
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USA Corps (3) 9-227

USA KM IS (Paraguay) (5) 9-377

Uuits org under fol TOE: 9-500 (AA-AC)

(2 copies) 9-510

1-7 11-5

1-17 11-6

1-37 11-7

1-55 11-8

1-56 11-16

1-67 11-35

1-75 11-36

1-76 11-38

1-107 11-55

1-127 11-56

1-137 11-57

5-15 1 1-58

5-16 11-85

5-45 11-86

5-46 11-87

5-48 11-96

5-278 11-97

5-500 (AA-AD) 11-98

5-600 11-116

6-605 11-117

6-100 11-155

6-101 11-157

6-155 11-215

6-156 11-216

6-185 11-500 (AA-AE, RM-RU)

6-186 11-555

6-200 11-557

6-201 11-558

6-215 11-587

6-216 11-592

6-285 11-597

6-286 11-608

6-300 17

6-301 17-51

6-302 17-100

6-315 29-1

6-316 29-15

6-345 29-16

6-346 29-21

6-385 29-25

6-386 29-26

6-585 29-35

6-615 29-36

6-619 29-51

7 29-55

7-52 29-56

7-100 29-57

9-47 29-65

0-87 29-75

0-217 29-76

TAOO MM-a



n-n 44-103

n-m 44-113

30-100

30-35 ii m

3»-38 44-437

33-51 44-445

33-53 44-446

33-55 44-447

33-57

33-87 44-535

44-536MM
am Oq

33-77 44-537

33-78 44-544

33-500 44-546

33-56 44-546

33-500 (AA-AC) 44-547

33-500 (AA-AC) 44-548

37 55-157

37-100 57

39-51 67-100

30-63

SO: State AO (3); unite—Mine as Active Army except allowance ia one

copy each.

V8AR: None.

For explanation of abbreviations need, aee AR 830-50.

TAOO MM-B
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TM 11-6511

TO 33A1-12-55-1

•C 3

DEPARTMENT OF THE ARMY TECHNICAL MANUAL

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

ELECTRONIC MULTIMETER TS-505/U

TM 11-5511 1 DEPARTMENTS OF THE ARMY

TO 33A1-12-55-1 AND THE AIR FORCE

Changes No. 3 J Washington 25, D.C., 28 July 1960

TM 11-5511/TO 33A1-12-55-1, 8 June 1951, is changed as follows:

Vote. The parenthetical reference to previous changes (example: ("page 10

of C 1")) indicate* that pertinent material was published In the changes.

Page 16, paragraph 18a. Make the following changes:

Heading. Add the following warning notice below the heading:

Warning: If line voltage measurements are to be made, a poten

tial hazard will exist unless the multimeter case is grounded to an

external ground.

Subparagraph a(l). Add the following note after the subpara

graph:

Vote. Erratic meter Indications may occur when the multimeter Is set to the

low ac voltage range. Ground the case of the multimeter to an external ground

to eliminate this problem.

Page 16, paragraph 19. Add subparagraph d after subpara

graph e:

d. Limitation* and Qualification of Resistance Readings.

(1) Misinterpretation of resistance readings obtained with

Electronic Multimeter TS-505/U can result in unnecessary re

pairs to equipment, because resistors are mistakenly reported

faulty.

(2) The tolerance prescribed for the TS-505/U is ±4 percent

of arc length. The ±4 percent of arc length does not result

in a ±4 percent resistance value reading. The possible indi

cated resistance of any resistor can be determined by using

a computing device similar to that shown in figure 4.1. Fig

ure 4.1 shows that a resistor rated at exactly 30 ohms could

produce a reading on the TS-505/U between 25.5 and 35.5

ohms, with only 4 percent meter ^olerance. If the resistor

has a tolerance of ±10 percent, the meter reading obtained

will be between 22.7 and 38.1 ohms as shown in figure 4.2.

These dunces supersede C 2, 27 October 1958.
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RES1STOR W1TH 0 TOLERANCE
 

Figure 4.1. (Aided) Computing device, indicating meter tolerance.

(8) A computing device similar to the one illustrated in figure

4.8 and calibrated as shown can be constructed of cardboard.

The center scale can then be made to rotate and the device

used as an aid for determining the limits between which a

resistor tested with Electronic Multimeter TS-505/U is ac

ceptable. The following examples show the step-by-step

procedure for using the computing device.

Examples :

1. Calculation for ±0-percent resistor.

a. Place ±0 line at 80 on the ohms scale.

b. Bead the ohms value, two divisions above and below ±0.

c. These readings are 26.5 ohms and 35.5 ohms (fig. 4.1).



RESISTOR VALUE
 

Figure k.t. (Added) Computing device, indicating meter and reiittance tolerance.

2. Calculation for ± 10-percent resistor.

a. Compute resistor extremes.

b. These extremes are 27.0 ohms and 33.0 ohms.

c. Set ±0 line to 27.0 ohms on the ohms scale and read the

ohms value, two divisions to left of ± 0.

d. This reading is 22.7 ohms (fig 1.2).

e. Set ±0 line to 3.10 ohms on the ohms scale and read

ohms value two divisions to right of ~Q.

f. This reading is 38.1 ohms (fig. 4.2).

Page £3, paragraph 30c. Add the following caution after sub

paragraph (4).

Caution: Damage to switch contacts and wiring can result from

leaking batteries. Inspect the batteries ~t least once each month

or oftener during hot weather.

Page 26, paragraph 31, item No. 15, "Precautions" column. (As

changed by C 2, 27 Oct 58) Add the following: For proper operation

of Multimeter TS-505/U, the two glow tubes (vo'tage regulator tubes

3



TMS5M-C3-3

Figure 4.3. (Added) Computing device for determining Umitt of acceptability

for retittort tetted with Electronic Multimeter T8S05/U.

V6 and Vt) must be installed so that the outer spiral electrode glows

during operation. To accomplish this, plug the power cord into an

appropriate ac power source and operate the FUNCTION switch

to OHMS. Wait the required warmup time, and then check to see

that the outer spiral electrodes of both tubes are glowing. If the

inner electrode of either tube is glowing, remove that tube, rotate it

180°, and replace it in ,he socket.

Page U, paragraph 50. (As changed by C 2, 27 Oct 58) After

subparagraph a, add:

Note. Before making resistance measurements In a defective TS-500/U, dis

connect the ac power source and remove tbe two BA-30 batteries from tha

battery compartment

Page 55, figure 17 (page 10 of C 1). (As changed by C 2, 27 Oct

58) At pin 1 of tube socket V2 6AL5, change "—.2V" to read : O.

Page 67. Appendix II was deleted by C 2, 27 Oct 58.



By order or the Secretaries of the Armt and the Air Force :

L. L. LEMNITZER,

General, United States Army,

Official: Chief of Staff.

R. V. LEE,

Major General, United States Army,

The Adjutant General.

THOMAS D. WHITE,

Official : Chief of Staff, United States Air Fores.

J. L. TARR,

Colonel, United Slates Air Force,

Director of Administrative Services.
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DEPARTMENT OF THE ARMY TECHNICAL TM 11-5511

MANUAL

DEPARTMENT OF THE AIR FORCE TECHNICAL TO 33A1-12-55-1

ORDER C 1

ELECTRONIC MULTIMETER TS-505/U

TM 11-5511 . DEPARTMENTS OF THE ARMY AND

TO 33A1-12-55-1 \ THE AIR FORCE

Changes No. 1 ) Washington 25, D. C, 21 November 1956

TM 11-5511, 8 June 1951, is changed as follows :

Page 2, paragraph 3c (3) . Make the foDowing changes :

Line six. Change "500 mc/s" to read: 10 mc.

(3.1) (Added) There are five RF voltage ranges which permit

measurement of voltages from .05 to 40 volts. The RF

voltage measurement is accurate from 10 mc to 500 mc.

Page U, paragraph 4. Make the following changes in the table :

After "2 test leads (black)" add:

Length Width
(in.)

Depth Volume
(eu ft)

Weight

(lb)Component tin.) (in.)

1 rf adapter (Test Prod MX-

1797/U).

3% %

In the Component column, change "8 tubes" to read: 7 tubes.

Paragraph 5a.

(11) (Superseded) An RF adapter is supplied with the multi

meter. The RF adapter is attached to the end of the DC

PROBE to increase the ac (rf) range.

Page 6, paragraph 7. Make the following changes in the right

column :

"Number of ranges" indication. Line 4. Before "seven" add:

five rf voltage ranges (0 to 2, 0 to 4, 0 to 10, 0 to 20, 0 to

40).

"Number of tubes". Change "eight" to read: seven.

"Types of tubes". Delete : Probe 1-RMA No. 5935.

After "Diode balancing" add : and ac signal rectifier.

AGO 2910B—Nov



 

Figure S. (Superseded) Electronic Multimeter TS-505/U, front panei.

1 1 . Repacking

(Superseded)

a. Before repacking the multimeter for storage or shipment re

move it from service.

(1) Remove the battery cover (fig. 3) from the front panel of

the multimeter.

(2) Remove the batteries from the battery compartment.

(3) Clean the battery compartment (par. 30c (3.1)) if neces

sary and replace the battery cover.

b. Repack the multimeter in the same manner as it was originally

packed by reversing the unpacking procedure (par. 9) .

Page 11, paragraph 126. Add the following after the last sentence :

Place two batteries (Ba-30) in the battery compartment (par.

19c).

Page 12, paragraph 156. Make the following changes :

Line 3. Change ".5 mc/s" to read: 10 mc.

Delete the last sentence.

(1.1) (Added) To measure RF voltages, connect the tip jacket of

a test lead to the COMMON binding post (fig. 3) . Connect

the RF adapter to the end of the DC PROBE. Connect the

other end of the RF adapter and the COMMON test lead

2
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probe across the unknown voltage. Connect the alligator

clip lead of the RF adapter to the low potential point on the

equipment under test.

Page 15, paragraph 18a.

(2) (Superseded) For RF voltage measurements (above 10

mc) refer to paragraph 18.1.

18.1 Reading and Measuring RF Voltages

(Added)

Note. The procedures specified in this paragraph apply to measurement of

RF voltages from 10 mc to 500 mc.

a. Reading RF Voltages. Read the RF voltages on the dc voltage

scale of the meter (fig. 3). The most accurate readings are obtained

when the meter pointer is within the upper one-third portion of the

dc voltage scale.

b. Zeroing Meter for RF Measurements.

( 1 ) Perform the starting operations outlined in paragraph 16.

(2) Turn the FUNCTION switch to the +DC position. (After

the multimeter has warmed up, the meter pointer wiJI

probably be near, but not at, zero scale reading.)

(3) Turn the RANGE switch to the 2V-RX1 position.

(4) Hold the DC PROBE and the COMMON probe tips to

gether, and turn the ZERO ADJ. control until the meter,

pointer indicates exactly 0 volt.

c. Measuring RF Voltages.

(1) Turn the RANGE switch to a higher voltage scale than the

voltage to be measured. If the magnitude of the voltage

to be measured is unknown, turn the RANGE switch to the

40V-RX10K position. If necessary, the RANGE switch

can be rotated to a lower scale. This procedure will protect

the multimeter from a severe overload which might dam

age the meter movement when measuring RF voltages.

Caution: Do not attempt to measure RF voltages greater

than 40 volts rms. The RF adapter will be damaged if

greater voltages are applied.

(2) Connect the DC PROBE tip to the end of the RF adapter.

(3) Connect the alligator clip lead of the RF adapter to the

low potential point of the voltage to be measured. (Do not

add extra length to the alligator clip lead ; extra length will

cause RF loop effects.)

(4) Coiniect the RF adapter tip to the high potential side of

the RF voltage to be measured.
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(5) Turn the RANGE switch counterclockwise, one position at

a time until the meter pointer is within the upper one-third

portion of the dc voltage scale.

(6) Read the meter.

Page 16, paragraph 20d. At the end of the paragraph add : If the

multimeter is to be stored for more than 2 months remove the bat

teries from the battery compartment (par. 11a).

Page I£, paragraph 22. In the table after item 5 add :

Item

Switch letting

Normal
Indication

Corrective
moimureNo. FUNC

TION RANGE

Action or condition

5.1 +DC 2V-RX1 Connect rf adapter to DC Rotation of Replace rf

PROBE. Set meter ZERO adapter.

pointer to zero with rf ADJ.

adapter tip connected to control

COMMON binding post. should

set

pointer

at zero.

5.2 +DC Any up Connect rf adapter to DC Meter Turn in

to PROBE. Apply rf volt should equip

40V- age between rf adapter indicate ment for

RX and COMMON binding rf volt repair.

10X post. age.

Page 22, paragraph 30c.

(3.1) (Added) Remove the batteries from the battery compart

ment (par. 11a) and check the battery compartment for

rust and corrosion. Replace the batteries if necessary (par.

19c) . Clean the battery compartment with No. 0000 sand

paper and Cleaning Compound (Federal stock No. 7930-

395-9542).

Wturning! Prolonged breathing of Cleaning Compound

fumes is dangerous. Make certain that adequate ventila

tion is provided. Cleaning Compound is flammable ; do not

use near a flame.

Page 2h, paragraph 31. In the table, after item 6, add :

No* What to check

When
to check How to check Precautions

6.1 Battery com Monthly. Remove battery cover Remove the rust or

partment (fig. 3) and visually corrosion (par. 30c

check for rust and (8.1)).

corrosion.

4
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33. Block Diagram

(Superseded)

(fig. 5)

a. Function Switch. The FUNCTION switch (SI) selects the par

ticular circuit in the multimeter which will be used to measure re

sistance or voltage. In the OFF position, the switch disconnects the

multimeter circuit from the power source.

6. RANGE Switch. The RANGE switch (S2) selects the proper

voltage or resistance range.

c. Input Coupling Amplifiers. The input coupling amplifiers (V3

and V4) function as an impedance-matching network to convert the

high input impedance to a low impedance for the meter circuit. The

gain of these amplifiers is unity.

d. Coarse Zero Adjust Control. The coarse zero adjustment con

trol (R14) compensates for large variations between the input cou

pling amplifier tubes (V3 and V4) and accomplishes coarse balanc

ing of these tubes. Coarse balancing sets these tubes within the range

of the ZERO ADJ. control.

e. ZERO ADJ. Con ol. The ZERO ADJ. control (RIO) adjusts

the zero setting of the meter pointer with no voltage input by balanc

ing the outputs of the two input coupling amplifiers ( V3 and V4) .

/. Output Coupling. The output coupling tube (V5) is a twin-

triode, which couples the output from the plate of the input coupling

amplifiers to the meter, with negligible loading.

g. Voltage Regulators. The voltage regulator tubes (V6 and V7)

provide a low-resistance coupling from the output coupling tube (V5)

to the meter (Ml).

h. Zero Center Control. The zero centering control (R8) regulates

the voltage drop across the meter (Ml) when measuring +DC volt

ages, and thus provides for coarse zero adjustment of the meter

pointer.

i. Power Supply. The power supply (V8) furnishes the necessary

operating potentials to the other tubes in the circuit.

j. DC PROBE. The DC PROBE (E4) contains an isolating re

sistor to prevent capacitive loading of the circuit under test by the

multimeter.

fc. RF Adapter. The RF adapter is used with the dc voltage

measurement circuit to measure RF voltages of frequencies from 10

mc to 500 mc. A germanium diode and a coupling capacitor within

the RF adapter, rectify the applied RF voltage into a dc voltage.

AGO 2910B 5



L AC PROBE. The AC PROBE (Eo) contains an isolating re

sistor to prevent capacitive loading of the circuit under test by the

multimeter. Ac voltages at frequencies between 30 tps and 10 mc

may be measured through the AC PROBE.

Ac Signal Rectifier. The ac signal rectifier (V2A) rectifies

the input ac voltage being measured (from 30 cps to 10 mc) and

supplies a pulsating dc voltage to the input coupling amplifiers.

h. Balancing Diode. The balancing diode (V2B) supplies a volt

age that is proportional to the ac input voltage being measured. This

voltage bucks out the contact potential of the ac signal rectifier

(V2A).

o. Ac Zero Control. The ar zero control (R39) varies the amount

of bias applied to the input coupling amplifiers (V3 and V4) from

the action of the balancing diode (V2B) .

p. Ac Calibration. The ac calibration control (R5) regulates the

voltage drop across the meter when measuring ac voltages, and thus

provides for coarse zero adjustment of the meter pointer.

q. OHMS Binding Post. The OHMS binding post (El) provides

an external connection to the ohmmeter circuit.

r. Ohmmeter Batteries. The two ohmmeter batteries (BA30)

provide a scarce of constant dc voltage to the ohmmeter circuit. This

dc voltage is applied across the unknown resistance to be measured.

The voltage drop across the unknown resistance is indicated by the

meter as a resistance reading.

a. OHMS ADJ. Control The OHMS ADJ. control (R3) adjusts

the meter pointer to full-scale reading x on the OHMS scale by vary

ing the amount of resistance in series with the meter.

t. COMMOS Binding Post. The COMMON binding post (E2)

provides an external connection for the common circuit of the multi

meter.

k. CASE Binding Pott. The CASE binding post (E3) provides

an external connection for grounding the multimeter case to reduce

the effect of external fields and to reduce shock hazard.

r. Meter. The meter (Ml) is a 0- to 1-milliampere movement

(infinite damping factor) with the appropriate measurement scales

(fig. 3) printed on the face

Change "V2" to "V2B (1/2-6AL5)" in the following places in

the manual:

Page 32, paragraph 37a, Line 14.

paragraph 376, Line 6.

paragraph 375(3), Lines 2. 5, and 7.

6
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Page 34, Figure 10.

Change "a-c probe" to "ac signal rectifier" in the following places

in the manual.

Page 32, paragraph 37a, Line 9 and 12.

paragraph 376, Line 7.

Page 42, paragraph 47c. Line 5, after "nonfunctioning".

Page 32, paragraph 376 (3) . In lines 2 and 9 change "VI" to

read: V2A (1/2-6AL5).

Page 35, paragraph 39.

o. (Superseded) The AC PROBE (fig. 22) contains a resistor

(Rl) mounted in the holder. The resistor prevents capacitive loading

of the circuit under test by the multimeter. The ac circuit, consisting

of a diode (V2B, 1/2-6AL5) connected in the circuit as a half-wave

rectifier and input coupling capacitor (C2), and an input resistor

(R45), permits accurate measurements up to 10 mc. Because of the

high value of the input resistor ( 15 megohms) and the input capacitor

(10,000 fi/xf), the diode is essentially a peak rectifier. Diode V2A

(1/2-6AL5) acts as a balancing diode and is used to oppose the con

tact potential of diode V2B with no input signal applied to the AC

PROBE. This balancing is accomplished by rotating resistor R39

until zero deflection on the meter is attained, with the AC PROBE

tip connected to the COMMON binding post.

39.1 RF Voltage Measurement Circuit

(Added)

a. Except for the addition of the RF adapter (fig. 11), the RF

voltage measurement circuit is the same as the dc measurement cir

cuit described in paragraph 37.

6. When in use, the RF adapter is connected to the DC PROBE.

The RF adapter functions as a half-wave rectifier to convert the RF

voltage being measured to a pulsating dc voltage.

 

R46

AA/V

8.2 MEG

GERMANIUM

DIODE

CRI

IN70

<

TO

DC

PROBE

E4

TM55II-CI-3

Figur^ 11. (Superseded) RF adapter, schematic diagram.
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Page 37, paragraph 42a. At the end of the second sentence delete

"(fig. 12)".

Page 38, figure 12. Rescinded.

Page 61, figure 20. Rescinded.

Page 62, figure 21. Rescinded.

Page 39, figure 13. Add the following Note:

NOTE: SPARE DIODE ASSEMBLIES ARE NOT SUPPLIED WITH

THE TS-505/U.

Page H, paragraph 506. Make the following changes in the table :

After item 15 add :

Switch position

Probable Remedial

SI St
Abnormal indication fault action

15.1 Any up to No deflection of meter pointer a. Capacitor a. Replace

+DC. 40V- (with rf adapter connected CI open rf adapt

RX10K. to DC PROBE, and rf volt

age up to 40 volts, 10 mc to

or short

ed.

er.

500 mc applied) . b. German

ium diode

CR1 open

or short

ed.

b. Replace

rf adapt

er.

e. Resistor

R46 open.

c. Replace

rf adapt

er.

Item 31. Delete.

Make the following changes in the Probable fault column :

Item 23a. Change "Rl" to read: Resistor R45.

Items 24a and 25. Change "CI" to read: Capacitor C2.

Items 246 and 28a. Change "VI" to read: Tube V2.

Make the following changes in the Remedial action column :

Item 23a. Change "with spare diode assembly" to read:

resistor R45.

Items 24a and 25. Change "a-c probe assembly" to read:

capacitor C2.

Items 246 and 28a. Change "with spare diode assembly" to

read: tube V2.

Item 286. Delete.

Item 28c. Change "with spare diode assembly" to read:

resistor Rl.

AGO MMB 9



 

Figure 15. (Superseded) Electronic Multimeter TS-50S/U, under side of

terminal board.

Page 54, figure 16. On tube socket V2 6AL5 make the following

changes :

Pin 1. Change "1,450" to read: 0.

Pin 7. Change "3 MEG" to read: INFINITY.

Page 55, figure 17. On tube socket V2 6AL5 make the following

changes:

Pin 1. Change "0" to read: —.2V.

Pin 2. Change "—.5V" to read: —25V.

Page 59, paragraph 53. Rescinded.

Page 63, paragraph 56a.

a.l. (Added) Remove the batteries from the compartment (par.

11a).

Page 67. Appendix II. Rescinded.
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.[AG 413.G (8 Nov 56)]

By order of the Secretaries of the Army and the Alr

Force :

MAXWELL D. TAYLOR,

General, United States Army,

Official : Chief of Staff.

JOHN A. KLEIN,

Major General, United States Army,

The Adjutant General.

N. F. TWINING,

Offlcial : Chief of Staff, United States Air Force.

E. E. TORO,

Colonel, United States Air Force,

Air Adjutant General.
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CHAPTER I

INTRODUCTION

Section I. GENERAL

1. Scope

a. These instructions are published for the information and guidance of

the personnel to whom this equipment is issued. They contain a physical

description of the equipment; information on operation, organizational

maintenance, theory, and field maintenance; instructions for removing the

equipment from service and repacking for shipment or limited storage;

and instructions for demolishing the equipment to prevent enemy use.

These instructions apply only to Electronic Multimeter TS-505/U.

b. Appendix I contains a list of references, including supply catalogs,

technical manuals on associated equipment, and other available publica

tions applicable to the equipment. Appendix II contains an identification

table of parts.

2. Forma and Records

The following standard forms will be used for reporting unsatisfactory

conditions of equipment, or improper preservation, packaging, packing,

marking, loading, stowage, or handling thereof.

a. DD Form 6, Report of Damaged or Improper Shipment (Reports

Control Symbols CS GLD-66 (Army), S and A-70-6 (Navy), and AF-

MC-U2 (Air Force)), will be filled out and forwarded as prescribed in

SR 745-45-5 (Army), NAV DEFT SERIAL 85POO (Navy), and AFR

71-4 (Air Force).

b. DA AGO Form 468, Unsatisfactory Equipment Report (Reports

Control Symbol CS GLD-247), will be filled out and forwarded to the

Office of the Chief Signal Officer as prescribed in SR 700-45-5.
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r. AF Form 54, Unsatisfactory Report, will be filled out and forwarded

to Commanding General, Air Material Command, Wright-Patterson Air

Force Base, Dayton, Ohio, as prescribed in SR 700-45-5 and AFR 65-26.

d. Use other forms and records as authorized.

Section II. DESCRIPTION AND DATA

3. General

a. Description of Electronic Multimeter. (1) Electronic Multi

meter TS-505/U is a general purpose a-c (alternating-current) and d-c

(direct-current) vacuum-tube voltmeter and a d-c ohmmeter. It is a self-

contained unit.

(2) The cover of the multimeter is attached with four spring catches

(fig. 2). Two sets of test leads for use with the multimeter are contained

iu the cover. The handle may be pivoted and locked into position to acjt

as a stand, thus permitting the operator to place the multimeter at a

comfortable viewing angle (fig. 2). Six screws are used to attach the

rear cover of the multimeter. These screws serve as legs which protect

the meter case when it is placed in a horizontal position.

(3) The multimeter is made completely watertight by means of two

peripheral rubber gaskets (on the back and on the front of the front

panel); by rubber gaskets behind the meter and the battery cover; and

by 0 rings, or washers, behind the potentiometers, the switches, the binding

posts, and the pilot light indicator jewel.

b. Purpose and Use. Electronic Multimeter TS-505/U is used when

testing electronic equipment. It permits the measurement of a-c and d-c

voltage and resistance over relatively wide ranges.

c. Equipment Features. ( 1 ) Voltages and resistances are measured

by a specially calibrated milliammeter. The d-c and a-c voltages are read

on the outer arc (black) of the scale (fig. 3). The resistance scale is the

second largest arc (green). The zero center d-c scale is the third largest

arc (blue). The 0- to 2-volt a-c range is the innermost arc (purple). The

meter is hermetically sealed.

(2) There are nine d-c voltage ranges which permit measurement of

voltages from .05 to 1,000 volts. The appropriate voltage range is selected

with the RANGE switch. The input resistance is 20 megohms on all

d-c voltage ranges except the 1,000-volt range; for the 1,000-volt range,

the input resistance is increased to 50 megohms.

(3) There are seven a-c voltage ranges which permit measurement of

voltages from .05 to 200 volts. The appropriate voltage range is selected

with the RANGE switch. The input capacity is 2 uuf (micromicrofarads)
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shunted by a resistance greater than 6 megohms over the audio range.

The maximum input is 200 volts rms (root mean square). The a-c voltage

measurement is accurate from 30 cps (cycles per second) to 500 mc/s

(megacycles per second). The multimeter is a peak-indicating voltmeter.

Note, however, that the meter scale is calibrated to read rms volts, and

it will indicate correctly for a sine wave input only. Refer to paragraph

39b for information concerning the effect of nonsinusoidal voltages.

(4) The ohmeter permits the measurement of resistances from 1 ohm

to 1,000 megohms. There are seven resistance ranges with midscale read

ings of 30 ohms and multiples thereof. The highest resistance range can

be used to measure insulation resistance.

(5) The zero center d-c scale permits the measurement of d-c voltage

of unknown polarity. The appropriate polarity to be determined depends

on probe polarity and on which direction the meter needle deflects (+d c

if the meter needle swings to the right and — d c if the meter needle

swings to the left). If accuracy greater than that obtainable on the zero

center scale is desired, the FUNCTION switch may be set to the appro

priate polarity. The voltage may then be read on the outer scale. The zero

center d-c scale may be used in alining the discriminators of frequency-

modulated receivers.
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4. Table of Component Parts

Component
Length Width Depth Volume

(cu ft)
Weiaht

Electronic Multimeter

(in.) (in.) (in.) (lb)

TS-J05/U containing: 10 9Vi 6V4 .34 15

1 milliammeter. Flange:

4y,

2

Body:

m

2 test leads (red). 48

2 test leads (black). 48

4 alligator clips. 2 7/16 5/16

1 pilot light (6.3 v.

.13 amp).

4 fuses (JAG, 1 amp).
V*

8 tubes.

Sou. This list is for general information only. See appropriate publications for

information pertaining to requisition of spare parts.

5. Component Parts, Description and Location

Electronic Multimeter TS-505/U is self-contained in an aluminum case

which has a die-cast front panel.

a. Front Panel. The front panel (fig. 3) includes the following:

(1) A compartment for storing both the d-c probe and the a-c line

cord.

(2) A compartment for storing the a-c probe.

(3) A 0- to 1-ma (milliampere) meter calibrated for the various

ranges.

(4) Three binding-post type terminals for test leads. These binding

posts are labeled OHMS, COMMON, and CASE. A rectangular slot in

the binding posts will accept pin jacks, spade lugs, or wire.

(>) A FUNCTION switch for switching the meter on when the

AC, +D C, ±D C, -DC, or OHMS position is selected. This switch

also turns the power off in the OFF position. The pointer on the bar

knob indicates the function selected.

(6) A RANGE switch for selecting the proper voltage or resistance

range. The pointer on the bar knob indicates the range selected.

(7) An ohmmeter adjusting control (OHM ADJ) to compensate for

the decrease of the ohmmeter battery voltage.
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(8) A zero adjustment control (ZERO ADJ) to set the meter to zero.

(9) A pilot light which lights when the FUNCTION switch is in

any position except OFF.

(10) A battery cover which covers the battery compartment.

(11) A multiplier mount to hold the a-c probe multiplier. This mount



has a threaded screw to match that of the 10-to 1 -voltage multiplier which

is used to increase the range of a-c measurements.

b. Test Leads. (1) Two sets of test leads are supplied with the

multimeter. (A set of test leads consists of two leads: 1 red, 1 black.)

One set is used with the binding posts, the other is a spare set. To use

the test leads, connect the short tip test plugs to the appropriate binding

posts. The long prods are used to make contact with the circuit or

component under test The test leads are stored on the front cover of the

multimeter.

(2) Four alligator clips are supplied with the test leads. The alligator

clips can be slipped over the ends of the test prods. With the alligator

clips in place, the test prods can be attached to the point being measured

without the necessity of holding the test prod.

6. Accessory Equipment

No accessories are supplied with Electronic Multimeter TS-505/U. The

multimeter is entirely self-contained.

7. Technical Characteristics

Voltage range

Ohmmeter range

Number of ranges

0 to 1,000 volts dc, 0 to 200 volts

ac rms, 0 to ±500 volts dc (zero

center scale).

.0 to 1,000 megohms,

nine d-c voltage ranges (0 to 2, 0 to

4, 0 to 10, 0 to 20, 0 to 40, 0 to

100, 0 to 200, 0 to 400, 0 to

1,000) ; seven a-c voltage ranges (0

to 2, 0 to 4, 0 to 10, 0 to 20, 0 to 40,

0 to 100, 0 to 200) ; nine zero

center d-c voltage ranges ( — 1 to

+ 1, -2 to +2, -5 to +5, -10

to +10, -20 to +20, -50 to +50,

-100 to +100, -200 to +200,

— 500 to +500) ; seven resistance

ranges (0 to 1,000 ohms with 30-

ohm center scale; 0 to 10,000 ohms

with 300-ohm center scale; 0 to 100,-

000 ohms with 3,000-ohm center

scale; 0 to 1 megohm with 30,000-

ohm center scale; 0 to 10 megohms
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with 300,000-ohm center scale; 0 to

100 megohms with 3-megohm center

scale; 0 to 1,000 megohms with 30-

megohm center scale).

Number of tubes eight.

Types of tubes

Probe 1—RMA No. 5935.

Amplifier 2—type 6AU6.

Regulator 2—type NE-32.

Meter output 1—type 12AT7.

Diode balancing 1—type 6AL5.

Rectifier 1—type 6X4.

A-c line voltage input 100 to 130 volts, 50 to 1,600 cps.

A-c power input approximately 20 va (volt-amperes') .

Battery supply 2—BA-30 (ly2 volts) for ohmmeter

Accuracy ±4r/c of full scale on d-c voltage;

6% of full scale for a-c sinusoidal

input from 30 cps to 500 mc/s; ±4

of ohmmeter arc length on ohms

scale.

Frequency range 30 cps to 500 mc/s.

Input impedance at least 6 megohms shunted by 2

uuf at af (audio frequencies) ; 50

megohms on 1, 000 volts d-c range,

and 500 volts d-c range; 20

megohms on all other d-c ranges.

Indicating meter 1 ma dc for full-scale deflection.

8. Packaging Data

Electronic Multimeter TS-505 U is individually wrapped in a waterproof,

fiberboard container and packed in a fiberboard packing case (fig. 4).

The dimensions and weight of the multimeter packaged complete with

tubes and technical literature are shown in the table below.

Component
Lenjilh Width

(in. 1
Depth Volume

(cu ft)
Sniping wt.

(ib)

Electronic Multimeter

TS-505/U with tubes

and test leads.

(in.) (in.)

13 13 iu/4 1.09 23
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Figure 4. Electronic Multimeter TS-iOS/U, perking details.
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CHAPTER 2

OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF EQUIPMENT

9. Unpacking and Checking New Equipment

a. General. Equipment may be shipped in oversea packing cases, in

domestic packing cases, and, sometimes, in its own carrying case. When

new equipment is received, select a location where the equipment may be

unpacked without exposure to the elements and which is convenient to

the permanent or semipermanent installation of the equipment. Use care

when unpacking or handling the equipment. It is a precision measuring

instrument, and mishandling will make the set inaccurate or inoperative.

b. Step-by-Step Instructions for Unpacking and Checking. Be

careful when unpacking the equipment. Avoid thrusting tools into the

interior of the container. Follow the steps outlined below when unpacking

the multimeter.

(1) Place the packing case (fig. 4) in a convenient location where it

may be opened easily.

(2) Cut the cloth binding which seals the exterior carton in such a

manner as to leave the carton undamaged. Open the carton. Remove the

inner corrugated box and open it.

(3) Lift the moisture-vaporproof barrier from the carton. Open the

side of the carton and pull out the inner carton.

(4) Carefully cut the tape sealing the inner fiberboard box so that

the carton will not be damaged. Open the carton. Remove the inner

corrugated box and open it.

(5) Remove the cushioning and desiccant from the inner fiberboard

box.

(6) Carefully lift the multimeter from the inner carton and place it

on a solid table or workbench.
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(7) Place the cushioning and the cartons into the outer carton for

future use. They can be used again when the multimeter is repacked

for storage or shipment (ch. 5).

(8) Check the contents against the master packing slip and against

the list of components in paragraph 4. The test leads will be found on

the front cover.

c. Inspection. (1) Inspect the multimeter thoroughly. Make sure

that it has not been damaged in shipment or during unpacking. Inspect

the carrying handle to see that it swings freely on the pivot point and

will lock in position (fig. 2) to support the meter in an inclined position.

(2) Check the four catches on the front cover. Remove the front cover

by unfastening the catches.

Caution: Do not try to open the catches with your Angers. The springs

are very strong and the sudden opening of the catch may cut your fingers.

Insert a screw driver between the catch and the case and use it as a lever.

Keep your fingers away from the vicinity of the catches. Hold one hand

on top of the cover when releasing catches to prevent cover from being

thrown by catch springs.

(3) The multimeter is shipped with the tubes installed. See that the

tubes are seated firmly in their sockets only if the multimeter is inoperative.

To inspect the tubes, the back cover must be removed. Refer to paragraph

42a for instructions.

(4) If inspection discloses that the multimeter has been damaged,

fill out the proper forms and forward them through channels (par. 2).

Note. Electronic Multimeter TS-505/U has been moistureproofed and fungi-

proofed. Do not remove any of the protective lacquer coating.

10. Unpacking and Checking Used or

Reconditioned Equipment

a. Follow the instructions in paragraph 9 for unpacking and checking

the multimeter.

b. Check the used or reconditioned equipment for tags or other indi

cations pertaining to changes in the wiring of the equipment. If any

changes in wiring have been made, note the change in this instruction

book, preferably on the schematic diagram.

c. Check the operating controls for ease of rotation.

11. Repacking

Before reshipping to any distant point, disconnect and remove the equip

ment from service and repack it in the same manner as it was originally.

Reverse the procedure discussed in paragraph 9 for repacking.
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] 2. Location

a. Place the multimeter on a flat bench or Arm base close to an a-c

outlet. There must be no strain or kinks in the line cord.

b. The multimeter is designed for use on a 100- to 130-volt, 50- to

1,600-cps power source. Do not plug it into any other power source. Do

not plug the multimeter into the line before performing the operations

outlined in paragraph 16.

Section II. CONTROLS AND INSTRUMENTS

13. Controls (fig. 3)

a. Function Switch (Sl). This is a six-position switch which is

used to select any desired function. In addition, the switch controls the

a-c input to the multimeter. The switch has stops at the extreme clockwise

and counterclockwise positions. Detents on all settings insure that the

switch will snap into position.

(1) The extreme counterclockwise setting is the OFF position.

(2) The first clockwise position is the OHMS position.

(3) The second clockwise position is the +D C volts position.

(4) The third clockwise position is the ±D C volts position.

(5) The fourth clockwise position is the —DC volts position.

(6) The fifth (extreme) clockwise position is the A C volts position.

Caution: Do not try to force the switch beyond the OFF position in

a counterclockwise direction, or beyond the A C position in a clockwise

direction. This switch is not continuously rotatable.

h. Range Switch (S2). This is a nine-position switch. The RANGE

switch selects the various voltage or resistance ranges which are specified

in paragraph 7. The switch is continuously rotatable. A detent at each

setting insures that the switch will snap into position.

c. Zero Adjustment Control. (1) The ZERO ADJ control (RIO)

is used to set the meter (Ml ) to zero on the + D C, — D C, or A C range

and to mldscale when the zero center k_ DC voltmeter Is used.

(2) On the OHMS setting of the FUNCTION switch, the ZERO

ADJ control will set the meter ^o zero when a short is placed between

the OHMS and COMMON binding posts. The zero setting is made with

no input voltage applied and with the d-c probe connected to the COM

MON binding posts on the d-c settings and the a-c probe connected to

the COMMON binding post on the a-c settings.

d. Ohms Adjustment Control. The OHM ADJ (R3) control is

used to set the meter (Ml) to oo (infinity) on the resistance Kale. This
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adjustment is made without any resistance being connected between the

OHMS and COMMON binding posts. This control permits the compen

sation for variations in battery voltage due to the aging of the batteries.

14. Meter

Meter Ml is a specially calibrated milliammeter. It permits the measure

ment of voltage and resistance. The features of the meter are specified in

paragraph 3c(l).

15. Panel Connections

Connections to the binding posts are made with the test leads supplied.

The binding posts have rectangular slots which will accept the tip jacks

of the test leads. The test lead is held in place by turning the cap clock

wise. Use only enough torque to keep the test lead from slipping out of

place. Too much tcrque will strip the threads or clamp down so hard that

it will not be possible to open the binding post.

a. Case Binding Post. The CASE binding post is electrically con

nected to both the case and chassis of the multimeter. Before placing the

multimeter in operation, connect the CASE binding post to a good ground.

b. Common Binding Post. The COMMON binding post is used in

conjunction with the d-c probe, OHMS binding post, or a-c probe at

frequencies lower than .5 mc/s. Refer to paragraph 18a(2) for a discus

sion of voltage measurements above .5 mc/s.

( 1 ) To measure d-c voltage, connect the tip jack of a test lead to the

COMMON binding post. Connect the other end of the test lead and the

d-c probe to the unknown voltage.

(2) To measure a-c voltage, connect the tip jack of a test lead to the

COMMON binding post. Connect the other end of the test lead and

the a-c probe to the unknown voltage.

(3) To measure resistance, insert test leads into the OHMS and

COMMON binding posts and connect these leads to the unknown resistor.

c. Ohms Binding Post. The OHMS binding post is used in con

junction with the COMMON binding post to measure resistance.

Section III. OPERATION UNDER USUAL

CONDITIONS

16. Preliminary Starting Procedure

Before using Electronic Multimeter TS-505/U, carefully read the instruc

tions covering its use. Obey all cautions. The adjustments outlined below
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constitute the adjustments necessary to permit the multimeter to function

efficiently.

a. Remove the front cover of the multimeter by opening the four

catches (see caution, par. 9c).

b. Check the voltage and the frequency of the power source into which

Electronic Multimeter TS-505/U will be plugged. The voltage must be

between 100 and 130 volts and the frequency must be between 50 to 1,600

cycles. If the voltage and the power source are correct, remove the line

cord from the compartment and plug it into the a-c socket.

c. See that the FUNCTION switch (Sl) is in the OFF position.

Operate the switch clockwise to any desired position. The pilot light on

the front panel should glow.

d. Allow the multimeter to warm up for at least 3 minutes.

t. The test leads may be connected while the multimeter is warming

up. Remove a set of test leads from the front cover and connect them

to binding post OHMS and COMMON. Set the FUNCTION switch to

the +D C volts position.

/. While the multimeter is warming up, the indicator pointer will

drift rapidly. This is normal. When the indicator pointer has stopped

drifting, it will probably be near, but not at, zero volts. To adjust the

indicator pointer to zero, connect the d-c probe to the COMMON terminal,

place the RANGE switch at the 2V position, and then rotate the ZERO

ADJ control.

g. Turn the FUNCTION switch to the ±D C position. The pointer on

the meter should be at midscale within plus or minus one division. If the

pointer is within these limits, set it to midscale by rotating the ZERO ADJ

control. Make this adjustment with the d-c probe connected to the

COMMON terminal and with the RANGE switch in the 2V position. If

the meter pointer is not within the stated limits, refer to paragraph 52b

through j for corrective measures.

b. Turn the FUNCTION switch to the -D C position. The meter

pointer should read zero. If it does not, refer to paragraph 48 for

adjustment.

/'. Turn the FUNCTION switch to the OHMS position. Operate the

RANGE switch to any resistance range. The indicator pointer should

deflect to full scale.

(1) If no deflection is obtained, see that the batteries are in place.

The batteries are located under the battery cover on the front panel. To

remove the battery cover, unscrew the six screws holding the cover in

position. Observe polarity when inserting the batteries (par. 19c). If

the indicator pointer deflects in a negative direction while the FUNCTION
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switch is set in the OHMS position, the batteries are probably reversed.

(2) Rotate the OHM ADJ control (R3) to set the meter to read full

scale ( oo ) . Connect the two leads from terminals OHMS and COMMON

together. The meter pointer should now indicate zero. If the meter

pointer does not indicate zero on the scale, reset it by operating the

ZERO ADJ control. Recheck oo setting; readjust to this setting, if

necMsary, by operating OHM ADJ control.

Note. Electronic Multimeter TS-505/U is shipped without batteries. Batteries

must be ordered through regular supply channels.

/'. Turn the FUNCTION switch to the A C position. The indicator

pointer should read to within one division of zero. This reading should

be made with the a-c probe connected to the COMMON terminal. If

the meter pointer is not within the above limits, refer to paragraph 52m

through p for corrective measures.

k. The meter has now been adjusted and measurements may be made

with it.

17. Measuring and Reading D-c Voltages

a. Measuring D-C Voltages. ( 1 ) To measure d-c voltage, set the

FUNCTION switch to an appropriate d-c position, select the proper

range with the RANGE switch, and connect the d-c probe and a test

lead from the COMMON binding post to the unknown voltage.

(2) Connect the common lead to the unknown voltage at the end

nearest to ground potential. If the magnitude of the voltage under test

is not known, operate the RANGE switch to the 1000V position. Turn

the switch counterclockwise, one step at a time, until the largest on-scale

deflection of the meter pointer is obtained.

(3) If the meter pointer deflects below zero, turn the FUNCTION

switch to —D C position if it was previously at +D C and to +D C

position if it was previously at —DC.

(4) The FUNCTION switch may be set to ±D C position to deter

mine whether the voltage under measurement is positive or negative.

When that is determined, it may be set to the appropriate polarity. Note

that the maximum voltage that can be measured on the ±D C scale is

500 volts.

b. Reading D-C Voltages. Both positive and negative d-c voltages

are read on the largest arc on the meter (fig. 3). The zero center scale

is read on the third arc from the top. Note that voltages to the right

of zero center are positive voltages while those to the left of zero center

are negative voltages. The maximum voltage that can be measured on the

zero center scale is 500 volts.
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18. Measuring and Reading A-c Voltages

a. Measuring A-C Voltages. ( 1 ) To measure a-c voltages, remove

the a-c probe from its compartment and attach the tip of the probe to the

circuit under measurement. Turn the RANGE switch to the appropriate

voltage position. Turn the FUNCTION switch to position A C. Connect

a test lead from the COMMON binding post to the low potential side

of the unknown voltage.

(2) When high-frequency voltage measurement is to be made (above

.5 mc/s), use the shell of the a-c probe in place of the connection to the

COMMON binding post. Keep the connection to the shell short especially

when the frequency approaches and exceeds 10 mc/s. At frequencies over

50 mc/s, make the connection to the shell of the probe so that it contacts

as much of the shell as possible near the tip end of the a-c probe.

Caution: The maximum allowable input to the a-c probe is 200 volts

rms. Excess voltage may puncture the input capacitor (Cl).

b. Reading A-C Voltages. All a-c voltages except those in the 0- to

2-volt range are read on the same scale as the d-c voltages (outer arc).

When the RANGE switch is operated to the 2V position, the voltages

are read on the 0 to 2.0 ACV scale (bottom arc) (fig. 3).

Note. The meter is calibrated to read the rms value of a sine wave or .707 of

the peak voltage of a complex wave.

19. Measuring and Reading Resistance,

and Adjusting Ohms Scale

a. Measuring Resistance. (1) To measure resistance, turn FUNC

TION switch to the OHMS position. Connect test leads to the OHMS

and COMMON binding posts. Adjust for the maximum scale reading

( oo ) of the ohmmeter by rotating the OHM ADJ control. Short the test

leads and rotate the ZERO ADJ control until the meter pointer is in the

zero position. This adjustment compensates for the resistance of the test

leads. The test leads can now be disconnected and the full-scale reading

readjusted if necessary.

(2) Connect the unknown resistor across the test leads and read the

resistance measurement on the meter.

(3) In making resistance measurements of components which are not

connected directly to ground, connect the test lead from the COMMON

binding post to the end of the unknown resistance which is closest to

ground. For example, in measuring the plate load resistor of an amplifier,

connect the COMMON binding-post test lead to the end nearest B+

and the OHMS binding-post test lead to the end nearest the plate.

b. Reading Resistance. Resistance is read on the second arc from
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the top of the meter. The resistance is determined by both the position

of the RANGE switch and the meter reading. For example, if the meter

reading is 30 and the RANGE switch is set at RX10K, the resistance is

30 times 10,000, or 300,000 ohms.

c. Adjusting for Full Deflection. ( 1 ) If it is not possible to get

the meter to read oo with the OHM ADJ control fully clockwise, it will

be necessary to replace the batteries.

(2) To replace the batteries, remove the six screws (fig. 3) which

hold the battery cover to the chasis. Remove the batteries and replace

them with fresh ones. Be sure that the polarity is correct. The positive

contact ( + ) at the bottom of the battery holder should contact the

positive battery terminal of one battery. The negative contact ( — ) at the

bottom of the other battery holder should contact the case of the other

battery. With the batteries in place, replace the battery cover. Be sure that

the rubber gasket is in place. Fasten the battery cover by tightening the

six screws.

20. Stopping Procedure

a. Rotate the RANGE switch to the I000V position.

b. Rotate the FUNCTION switch to the extreme counterclockwise

position (OFF).

c. Remove the a-c plug from the power source.

d. If no immediate use for the meter is contemplated, put the test

leads on the cover, replace the a-c probe, d-c probe, and a-c line cord

in their respective compartments. Replace the front cover and close the

catches. Cover the multimeter to protect the meter and to prevent a care

lessly dropped tool from breaking the instrument.

21. Purpose and Use of Equipment Performance Checklist

<t. General. The equipment performance checklist (par. 22) will

help the operator to determine whether Electronic Multimeter TS-505/U

is functioning properly. The checklist gives the item to be checked, the

action or condition under which it is to be checked, the normal indica

tions of correct operation, and the corrective measures. The checklist

describes the operations which may be performed by the operator.

b. Action or Condition. For some items, the information given in

the Action or condition column consists of setting various switches and

controls under which the items are checked. For other items, it represents

an action that must be taken to secure a given condition in order to check

the normal indication given in the Normal indication column.

c. Normal Indication. The normal indications listed include the
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visible signs that the operator should find when he checks the items.

In meter readings, the meter indications are given. Apply the recom

mended corrective measures if the indications are not normal.

d. Corrective Measures. When normal indications are not present,

the operator may perform the corrective measures listed without turning

in the equipment for repairs. If the multimeter is completely inoperative

or if the recommended corrective measures do not yield results, turn over

the equipment to a repairman as soon as possible. Troubleshooting and

repair should be performed only by qualified repair personnel. If the

situation requires that service be maintained and the multimeter is not

entirely inoperative, keep it in operation as long as possible.
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22.EquipmentPerformanceChecklist(contd)

Seeparagraph32mthroughp. Seeparagraph52uthroughz.

Replacedefectivesnapswitch.

Correctivemeasure

Seeparagraph52t.

RotationofZEROADJshould

setpointertozero.

Metershouldindicatevoltage.
Metershouldindicateresistance

ofresistor.

Normalindication

Pilotlightgoesout.

Setmeterpointertozerowith
a,cprobeconnectedtoCOM

MON.

Applya,cvoltagetoa,cprobe. ConnectresistortoOHMSand

COMMON.

Actionorcondition

Dependson

applied voltage.

Dependson

resistor selected.

Turnmeteroff.

RANGE

Switchlettinf Any.

2V.

IUNCTION

OHMS

AC. AC.
OTE

ItemNo.

6 7 8 9



Section IV. OPERATION UNDER UNUSUAL

CONDITIONS

23. General

Electronic Multimeter TS-505/U is made to operate under all unusual

conditions, such as extreme heat, cold, humidity, or sand conditions,

without utilizing any special precautionary measures. However, the dry

batteries (BA-30) used with this equipment will fail under conditions

of extreme cold.

24. Batteries

If special low-temperature batteries are substituted for the BA-30, no

special measures whatsoever need be taken. If type BA-30 batteries are

used, they must be protected against the cold by preheating, and must be

placed in a bag lined with kapok, animal skins, or woolen clothing to

prevent heat loss.
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CHAPTER 3

MAINTENANCE INSTRUCTIONS

Section I. LUBRICATION AND PRESERVATION

25. Lubrication

No lubrication is required on Electric Multimeter TS-505/U. The rotating

parts are so constructed that further lubrication is unnecessary.

26. Weatherproofing

Electronic Multimeter TS-505/U is completely sealed and is impervious

to all foreign matter. The multimeter therefore requires no special

weatherproofing maintenance. For further information, refer to paragraph

23 and the note at the end of paragraph 31.

27. Rustproofing and Painting

a. Whenever the finish on the case and cover has been badly scarred

or damaged, touch up the bared surface to prevent rust and corrosion.

Clean the scarred surface down to the bare metal. Use #000 sandpaper to

obtain a bright, smooth finish. For severe rust, use Solvent, dry-cleaning

(SD) to soften the rust and then use sandpaper to remove the rust.

Caution: Do not use steel wool or emery cloth instead of sandpaper.

Minute particles of conducting material may enter the cabinet and cause

shorting or grounding of circuits.

b. Before repainting, touch up bared metal parts with a primer coat

and allow them to dry. When a touch-up is needed, apply paint with a

small brush. Do not remove any electrical parts to accomplish the painting.

Paint used will be authorized and consistent with existing regulations.
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Section II. PREVENTIVE MAINTENANCE SERVICES

28. Definition and Importance of Preventive Maintenance

a. Definition. Preventive maintenance is work performed on equip

ment (usually when the equipment is not in use) to keep it in good

working order so that break-downs and needless interruptions in service

will be kept to a minimum. Preventive maintenance differs from trouble

shooting and repair since its object is to prevent breakdowns and the

resulting need for trouble shooting and repair.

b. Importance. Since the failure or inefficient operation of even one

item may cause the break-down of an entire system, the importance of

preventive maintenance is at once apparent. Operators must maintain

equipment placed in their charge in such condition that it will work at

top efficiency at all times.

29. General Preventive Maintenance Techniques

a. Use #0000 sandpaper to remove corrosion.

b. Use a clean, dry, lint-free cloth or a dry brush for cleaning.

(1) If necessary, except for electrical contacts, moisten the cloth or

brush with solvent (SD) ; then wipe the parts dry with a cloth.

(2) Clean electrical contacts with a cloth moistened with carbon

tetrachloride; then wipe them dry with a dry cloth.

c. For further information on general preventive maintenance tech

niques, refer to TB SIG 123.

30. Specific Preventive Maintenance Techniques

The electrical components of Electronic Multimeter TS-505/U require

routine preventive maintenance to keep the instrument operating at peak

efficiency. Hit-and-miss methods are not satisfactory. Foi this reason, only

authorized preventive maintenance should be practiced, and the instruc

tions given here are to be used as a guide for personnel assigned to such

service.

Caution: Do not tighten screws, nuts, and bolts beyond the pressure

for which they are designed. Overtightening will result in bent, broken,

or otherwise damaged parts and stripped threads.

a. When possible, perform all work with the instrument disconnected

from the power line and any other equipment.

b. Check for overheating of components. If any component, other

than the tubes, becomes so hot that it cannot be touched, the temperature

is too high and the cause should be investigated.

c. Visual inspection is the most important Operation in preventive main

22



tenance because it may be the first indication that repairs or adjustments

are required. A careful observer will not overlook minor signs of trouble

since valuable time and effort will be saved if they are corrected before

a major break-down occurs. A maintenance man should be thoroughly

familiar with the normal operations of the instrument to be able to

recognize signs of a defective instrument.

(1) Carefully examine all parts of the equipment, noting state of

cleanliness, placement of wires, and any signs of overheating as indicated

by discoloration of the affected part. Note the general condition of

resistors, capacitors, switches, and wiring.

(2) Look for loose or broken connections, loose mountings or parts,

and cut, frayed, or peeling insulation on wiring.

(3) Examine all recesses for accumulation of dust or dirt especially

between connecting terminals. Keep parts, connections, and terminals free

of dirt and corrosion. In tropical and high humidity locations, look for

fungus growth and mildew.

(4) Examine all tubes to see that they are seated properly in their

sockets and check all mounting screws and nuts to see that they are tight.

Whenever a loose connection is tightened, it should be moistureproofed

and fungiproofed by applying varnish with a small brush.

31. Preventive Maintenance Checklist

The following checklist is a summary of the preventive maintenance

operations to be performed on Electronic Multimeter TS-505/U. For

best performance of the instrument, follow the procedure specified in

the checklist at least as frequently as called for. Preventive maintenance

should be done in accordance with the techniques detailed in paragraph 30.

Do not use gasoline as a cleaning fluid ; do not smoke near inflammable

liquids.

Note. Because the multimeter is of sealed construction and is impervious to the

entry of dirt, dust, etc., limit all routine preventive maintenance to items which

do not require removal of the panel and chassis assembly from the case. Design of

the unit is such that disassembly should be attempted only when performance is

definitely faulty or where specified.
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31. Preventive Maintenance Checklist (contd)

Item
What to check

When
to check

How to check Precautions
No.

1 FUNCTION

switch.

Dairy. Set switch to each posi

tion. Wobble switch and

see whether the indicator

pointer returns to posi

tion. If action is not posi

tive, send multimeter to

depot for repair.

2 ZERO ADJand

OHM ADJ.

Daily. Rotate slowly and evenly.

Watch indicator pointer

for uneven movement

which indicates dirt or

wear. Send multimeter to

depot for repair.

3 RANGE switch. Daily. Check action of switch by

rotating slowly and even

ly. See that switch snaps

into detents.

4 Knobs. Daily. Check for looseness on

shaft; tighten set screws.

5 Test leads. Daily. Inspect visually for breaks

and worn spots.

6 A-c line cord. Daily. Inspect visually for breaks

and worn spots.

7 Binding posts

OHMS, COM

MON, CASE.

Monthly. Gently grip base of bind

ing post between fingers

and try to route. If it

rotates tighten nut inside.

Do not strip

threads; do

not break

insulators.

8 D< probe. Monthly. Apply voltage to cable

(connect to OHMS bind

ing post) and gently pull

wire ; meterpointer should

not fluctuate. If it does,

send multimeter to depot

for repair.
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31. Preventive Maintenance Checklist (contd )

Item
No. What to check

When
to check How to check Precautions

9 Test leads. Monthly. Connect between OHMS

binding post and COM

MON binding post and

gently pull wire; if

meter pointer does not

remain at zero, check for

open wire or poor con

tact between wire and

test prod or tip jack.

10 Meter. Monthly. Apply voltage to d-c probe

(touch to OHMS bind

ing post) and suddenly

remove d-c probe. Meter

pointed should return to

zero smoothly and with

out sticking. If meter

sticks, send multimeter

to depot for repair.

Meter should

be at zero

with no

applied

voltage.

11 A-c probe cable. Monthly. Apply a-c voltage to probe

and twist cable slightly.

If meter pointer fluctu

ates, send multimeter to

depot for repair.

12 A-c line cord

and plug.

Monthly. Wiggle plug in socket and

gently tug wire while

holding plug in socket.

Pilot light should not

flicker. If it does, clean

blades of plug with

#0000 sandpaper; tight

en screws which hold

the wire; tighten cable

clamps.

When making

these tests

make sure

that the

socket into

which cable

is plugged is

not at fault.

13 Nuts and

screws.

Monthly. Tighten screws (on ex

terior) with screw driver.

Do not strip

threads.
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31. Preventive Maintenance Checklist (contd)

Item
No. What to check

When
to check How to check Precautions

14 Case and cover. Monthly. Clean away all dust and

corrosion. Use brush and

solvent (SD). Repaint

scratched areas.

15 Tubes. Semi

annually.

Check for quality on tube

tester. Check for gas cur

rent (par. 48). Replace

if necessary.

16 Sockets. Semi

annually.

Clean off dust. Rock tubes

back and forth slightly

and note whether meter

pointer fluctuates. If it

does, check for poor con

tact on tube pins. Tight

en socket contacts or re

turn to depot.

High voltage

exists inside

meter. Clean

sockets with

instrument

disconnected.

Use only one

hand when

wiggling

tube.

17 Transformer. Semi

annually.

Tighten mounting nuts. Do not strip

threads.

18 Capacitors. Annually. Clean off dust from ter

minals. Look for oil

leaks on C8 and C9- If

oil is found, return to

depot for replacement.

Look for broken case or

leads on other capacitors.

If these are found, re

turn to depot for replace

ment.

•

Nolt. Wherever the continuity of the moistureproofing and fungiproofing has

been destroyed, restore it by applying a new coating with a small brush.
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CHAPTER 4

HELD MAINTENANCE INSTRUCTIONS

Section I. THEORY OF OPERATION

32. Scope and Application

This chapter contains information for field maintenance applicable to all

phases of repair. It outlines the repair procedures necessary to recondition

the equipment, the methods of locating and clearing troubles which are

disclosed, and the method of calibrating the multimeter. The amount of

repair to be performed by any particular unit having field or depot main

tenance responsibilities is limited, in these instructions, only by two

things: the tools and test equipment available and the skill of the

assigned personnel.

33. Block Diagram

The block diagram (fig. 5) illustrates the main circuit components of the

multimeter. They are: a power supply, an a-c probe, a d-c probe, a switch

section, an amplifier, and an indicating meter.

a. Power Supply. The power supply furnishes the necessary operating

potentials to the amplifier portion of the instrument. Two ll/2-volt dry

cells (BA-30) are included as part of the power supply. These dry cells

supply voltage to the ohmmeter circuit.

b. Amplifier. The amplifier receives the input voltage at a high

impedance and converts it to the same voltage at a low impedance. This

output voltage is then applied to the indicating meter.

c. Indicating Meter. The indicating meter is a 0- to 1-ma move

ment with the appropriate scales (fig. 3) printed on the face.

d. D-C Probe. The d-c probe is a test prod with a built-in isolating

resistor to prevent capacitive loading of the circuit under measurement.

e. A-C Probe. The a-c probe (figs. 11, 20, and 21) consists of a

diode mounted in a holder. In addition, there is a coupling capacitor,

a coupling resistor, and bypass capacitors. The diode acts as a rectifier

which changes the applied ac to dc. The dc is then applied to the
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amplifier and indicated on the meter. Because of its construction, the

input resistance is high (in excess of 6 megohms) over the audio range,

and the input capacity is low (2 uuf). The a-c probe can be used from

30 cps to 500 mc/s.

/. Switch Section, (l) The RANGE switch (S2) is used to select

the proper range on voltage or resistance measurements.

(2) The FUNCTION switch (Sl) is used to select the desired func

tion. In the extreme counterclockwise position (OFF), the switch turns

the instrument off.

g. Terminals. (1) The OHMS and COMMON terminals are used

in the measurement of resistance.

(2) The CASE terminal is a connection to the cover and chassis of

the multimeter. It permits grounding the instrument so that the influence

of external fields is negligible.

34. Power Supply

a. Figure 6 is a simplified schematic diagram of the power supply.

It includes a conventional full-wave rectifier using a 6X4 tube (V8) to

supply 310 volts at 12 ma for the amplifier plate supply. The power

supply is designed to operate over a frequency range of 50 to 1,600 cps

and takes approximately 20 va at 115 volts.

b. The power transformer (Tl) steps up the line voltage (115 volts

nominal) to 500 volts. This voltage is applied to the plates of tube V8.

Transformer Tl also steps down the line voltage to 6.3 volts for the

heaters of the tubes and for the pilot light (El 3). The function of the

electrostatic shield is to bypass power line hash to ground so that the

operation of the meter is not affected.

c. The output of the rectifier (V8) is filtered by C8, C9, and R42.

Note that this supply differs from conventional power supplies in that

the center tap of the high-voltage winding is not connected to the

common bus. With respect to the common bus, the positive voltage is

165 volts dc and the center tap of Tl is —103 volts dc.

,d. Fuses Fl and F2 are placed in the primary of transformer Tl to

prevent damage to the transformer in the event that abnormal currents

are required from it. These fuses are rated at 1 ampere.

*. Switch Sl, section 7, is a DPST (double-pole, single-throw) snap

switch. It is used to turn the instrument on or off. It is part of switch Sl

and is actuated when Sl is rotated clockwise to turn the instrument on.

/. Pilot light El 3 indicates whether the instrument is on. The light

is filtered through a colored lens.

I
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Figure 6. Power supply, simplified schematic diagram.

35. Amplifier

a. The amplifier portion of the multimeter consists of tubes V3, V4,

V5, V6, and V7. The operation of the amplifier will be understood more

easily after an analysis of the circuit in figure 7. If the coupling batteries

are removed, the screen grid, plate, and cathode of one rube are so

phased with the corresponding elements in the other tube that the two

rubes will act as a multivibrator. Since the circuit is in a state of oscilla

tion, infinite gain is theoretically available from the amplifier because

any minute voltage would be greatly amplified. However, the circuit

cannot be used in this manner because it would be much too unstable. If

the coupling batteries are replaced, it is seen that the action from plate

to grid is degenerative. Under these conditions, the ouput voltage will

be equal to the input voltage, thus maintaining a high input resistance

and -at the same time yielding the low output resistance necessary to

operate the meter. The magnitude of the voltage from the coupling

battery should be such as to give the proper bias to the tube.

 

TM 5511-7

Figure 7. Simplified circuit illustrating amplifier operation.

o
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b. The circuit in figure 8 is. a simplified version of the circuit label

which is found in Electronic Multimeter TS-505/U. The coupling batteries

in figure 7 have been replaced by tubes V5, V6, and V7. Using tube

V5 for coupling permits the operation of the plates of tubes V3 and V4

without any loading. Loading would occur if neon glow lamps V6 and

V7 were connected directly to the plates of tubes V3 and V4. The neon

glow lamps provide a low resistance coupling from tube V5 to the

meter. Resistors R9 and Rll determine the gain of tubes V3 and V4.

Resistor R12 sets the amplifier gain to unity. Resistors R40 and R41

provide a resistance across which the output voltage is developed. Resistor

R13 is the biasing resistor for tubes V3 and V4.

 

Figure 8. Amplifier, simplified schematic.

c. The actual schematic diagram of the amplifier in the multimeter

(fig. 9) is the same as that in figure 8 with the addition of several
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components. Resistor RlO is used to adjust the zero setting of the meter.

Resistor Rl4 is a coarse zero adjustment to allow for large variations

in the characteristics of tubes V3 and V4 and to set the multimeter within

the range of resistor RlO. Note that the negative point of the power

supply is not connected directly to one terminal of the input voltage under

measurement. In figures 7, 8, and 9, the schematic indicates an open

circuit in the grid of V3; actually, a resistor appears across this grid at

all times. In figure 9, the indicating meter is not shown because the

output is first applied to the switch before going to the meter.

INPUT
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Figure 9- Electronic Multimeter TS-fOi/U, amplifier schematic.
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36. Indicating Meter

The indicating instrument is a 0- to 1-ma basic movement with the appro

priate scales printed on the face. Because of the circuit arrangement, the

meter will not be damaged if a reasonable overload is placed on the

instrument.

37. Switch Section

Figure 10 is a simplified schematic of the switches.

a. Function Switch. The FUNCTION switch turns the multimeter
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off and also selects the desired function. In the OHMS position, section

1 of Sl connects the OHMS terminal to the grid of tube V3 (fig. 22) ;

at the other positions, the grid of tube V3 is connected to a resistor of

the precision attenuator (R15, Rl6, R18 through R24) through section

4A of S2. Section 2A of Sl connects the d-c probe to the input of the

precision attenuator (Rl5) at the +D C, ±D C, or —D C settings

and disconnects the attenuator at the OHMS position. At A C, the

rectified output of the a-c probe is applied to the input of the precision

attenuator through sections 2B and 2A of Sl. Section 2 of Sl is broken

into two parts to permit resistor Rl7 to be paralleled with resistor R15

in the 0 to 4 volts a-c position to improve the linearity of the a-c probe.

Section 3 of Sl shorts out the contact potential of the balancing diode

(V2) at all except the A C setting of the FUNCTION switch. Sections

5 and 6 of Sl connect the proper terminal of the indicating meter to the

COMMON terminal. At the OHMS, +D C, and tDC settings, the

negative terminal of the meter is connected to the COMMON terminal.

At —D C and A C the positive terminal is connected to the COMMON

terminal. At the OHMS setting, section 5 of Sl puts resistor R3 in

series with resistor R4 to allow for the increased voltage applied1 to the

grid of tube V3 from the batteries. At the A C setting, section 6 of Sl

selects resistor R5 instead of resistor R4 to permit a calibration control on

the A C ranges. Section 4 of Sl applies .5 ma through meter Ml on the

±D C ranges so that the meter will read midscale.

b. Range Switch. The RANGE switch (section 3, 4A, and 4B of

S2) performs the function of selecting the appropriate resistor (Rl5

through R24) for voltage measurements. Section 2 of S2 selects the

proper resistors (R32 through R38) for resistance measurements. The

resistors (R25 through R31) of section 1 of S2 are used in conjunction

with balancing diode (V2) to buck out the contact potential of the

a-c probe.

(1) Resistors R15, Rl6, and Rl8 through R24 comprise a precision

attenuator to select a known fraction of the input voltage before it is

applied to the amplifier. Section 3 of S2 shorts out resistor R23 on all

ranges except at the 1000V setting so that the sum of resistors Rl5, Rl6,

R18, R19, R20, R21, R22, and R24 totals 15 megohms. With the 5-

megohm resistor (R2) in the d-c probe, the total input resistance is 20

megohms on all d-c ranges except at the lOOOV setting. At the 1000V

setting, the short circuit across resistor R23 is removed and the input

resistance increases to JO megohms.

(2) The ohmmeter resistors R32 through R38, in conjunction with

batteries BA-1 and BA-2, comprise a shunt type ohmmeter. Essentially,
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the amplifier reads the voltage drop across the unknown resistor placed

between OHMS and COMMON. For example, with the RANGE switch

set at RX10K and no resistor connected between OHMS and COMMON,

the meter is set to read oo with resistor R3, which applies 3 volts to

the grid of tube V3. If an unknown resistor of 300,000 ohms is placed

between OHMS and COMMON, half the battery voltage will appear

across resistor R36 and half will appear across the unknown resistor.

This will cause the meter to read midscale which corresponds to 300,000

ohms when the RANGE switch is set at RXlOK.

(3) The bank of resistors R25 through R31 is an attenuator for the

contact potential of tube V2. A diode such as Vl or V2 will have a

d-c output voltage without input voltage applied because of contact

potential in the tube. This voltage amounts to about y2 to 1 volt depend

ing on the tube type. If the balancing diode V2 were- not used, then at

the low voltage settings of the RANGE switch a minimum voltage would

be applied to the amplifier and would indicate on the meter. Tube V2

in conjunction with resistors R25 through R31 applies an equal voltage

to tube V4, thus bucking out this contact potential. Resistor R39 is used

to set the bucking potential equal to the contact potential of tube Vl.

Since the contact potential is a function of the filament voltage, the

balancing diode will tend to keep the indicator pointer at zero as the

line voltage is varied.

38. D-c Probe

The d-c probe consists of a special test prod containing resistor R2.

The placement of resistor R2 at the point of measurement prevents

capacitive loading of the voltage under measurement. The tip is of the

solderless type designed to accommodate an alligator clip.

39. A-c Probe

a The a-c probe (figs. 11, 20, and 21) consists of a diode mounted

in a special holder to enable the probe to make accurate measurements

at high frequencies. The a-c probe (fig. 11) consists of a diode (VI)

connected in the circuit as a shunt half-wave rectifier, an input coupling

capacitor (Cl), an input resistor (Rl), and bypass capacitors (C2 and

C3). Because of the high value of the input resistor (15 megohms) and

the input capacitor (6,000 uuf), the diode is essentially a peak indicating

rectifier. The scale of the instrument is calibrated to read rms volts for

a sine wave input. For nonsinusoidal input voltages, the instrument reads

.707 of the peak value. Diode V2 (6AL5) acts as a balancing diode and

is used to buck out the contact potential of VI with no input applied



to the a-c probe (fig. 10). This balancing is accomplished by rotating

resistor R39 until zero defection on the meter is attained with the

probe connected to the COMMON binding post. At high frequencies,

it is important to make connections to the voltage under measurement

with very short leads. Above 10 mc/s, contact should be made to as

much an area as possible near the head end of the probe.

b. As mentioned in subparagraph a above, the diode responds to the

peak of the voltage applied for measurement and is calibrated to read the

rms value of a sine wave input. If the input wave form is not sinusoidal,

the meter will not read correctly, but can be used to determine the peak

value of the positive applied input. Therefore, if the input is known

to be other than a sine wave, multiply the scale reading by 1.414 to

obtain the peak value. For any random phase distribution of harmonic

components in the applied wave form, the maximum error will not

exceed the sum of the percentages of. the harmonics. For example, if the

input 'voltage has a harmonic content of 5 percent, the error in the

reading may be anywhere from —5 to +5 percent.
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Figure II. A-c probe, schematic diagram.
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Section II. PREREPAIR PROCEDURES

40. Tools, Materials, and Test Equipment

The following tools, materials and test equipment are needed for perform

ing the prerepair procedures listed in this section:

Item Stock No.

Common hand tools.

Clean, lint-free cloth. 6Z1989

Sandpaper #0000. 6Z7 500-0000

Solvent, dry-cleaning (SD). 6G1914

Small Brush TL-72. 6Z1372

Soldering Iron TL-117. 6R24617

Solder, Rosin Core M-31. 6N7531

Alcohol .(for removing excess rosin). 6G16.1

Multimeter TS-352/U, 20,000 ohms per volt. 3F4325-352

Two IVi-volt dry cells (BA-30). 3A-30

Tube Puller TL-201. 6R7442

Tube Tester 1-177. 3F5700-177

41. Power Requirements

A power source of 100 to 130 volts, 50 to 1,600 cps^must be available.

Two dry cells (BA-30) are required to supply voltage to the ohmmeter

circuit of the multimeter.

42. Inspection

a. Make a visual inspection of the equipment when it is turned in for

repair. To inspect the interior, remove the six screws on the back cover

and slide the instrument out of the cover (fig. 12).

Caution: Do not lose the 0 rubber sealing rings. Get a small box

tc hold the screws and the 0 rings.

b. Analyze the extent of the necessary repair and determine whether

the condition warrants repair. Two factors must be considered: whether

the replacement and repair of major parts justifies the expense involved

and the urgency of returning the equipment to service. If there is an

urgent need for the equipment and a replacement is not available, the

expense involved would be justified. If there is no urgent need and the

repair involved would amount to a rebuilding operation with the replace
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ment of many parts, salvage the equipment. If salvaged, strip the equip

ment of usuable parts and place them in stock for re-use.

c. If there are no visibly defective components, refer to section III

for trouble-shooting procedures.

 

figure 12. Electronic Multimeter TS-505/U, components removed from ease.

43. Removal of Pluck-out Parts

a. Certain parts of the equipment can be removed without unsoldering

the various connections. Such parts do not require complicated disconnect

ing procedures. These are called pluck- out parts; they are the parts that

may be inspected easily.

b. Use Tube Puller TL-201 to remove tubes from their sockets. If the
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F/fwr* /j. Electronic Multimeter TS-50S/U, rear view.

tubes are removed with the fingers, make sure that the tubes have cooled

sufficiently, then, pull up the tube. Do not rock the tube or jiggle it in

its socket if it can be extracted by a direct upward pull. Rock it gently

if it does not release easily. Jiggling a tube in its socket during removal

spreads the contacts. Label each tube as soon as it is removed so that it

can be replaced later in the proper socket. Inspect the tubes for cracks

in glass and base and for bent and broken prongs.

44. Stripping

Many of the components of Electronic Multimeter TS 505 U may be
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Figure 14. Electronic Multimeter TS-S05/U, showing tube and transformer shelf

removed.

salvaged if it is decided that the equipment will not be repaired (figs. 13,

14, and 15).

a. The terminal board (fig. 13) can be removed by unfastening the

four studs which hold it in place. Remove defective components on the

terminal board and place the board in stock for re-use.

b. In the event that the terminal board is broken, capacitors C8 and

C9, resistors R5, R8, Rl4, and R39, and the battery holders should be

salvaged if they are in good condition (fig. 15). In general, the fixed

resistors mounted on the board are not worth salvaging because the leads

would be too short. However, salvage the precision resistors R4 and R24

through R38 even though the leads are short so that some precision

resistors are readily available for replacement.

c. The metal shelf containing the transformer, tubes, tube sockets,

pilot light, pilot light socket, and tube shields should be placed in

stock if it is in good condition. If the transformer and tube sockets are

undamaged, unfasten the shelf (fig. 14) by removing the two

screws and the two studs which hold It In place. Place the

complete unit, Including cables. In stock for future use. If

the metal deck Is so badly bent that It cannot be salvaged,

remove transformer (Tl), pilot light, pilot socket, and tube

sockets and place then In stock for re-use.

d. Meter Ml, a-c probe, d-c probe, switches S1 and S2, battery cover,
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Figure i5. Electronic Multimeter TS-505/U, top view showing under side of

terminal board.

line cord and plug, resistors R3 and RlO, and binding post El, E2, and

E3 are all located on the front panel. Place these components in stock for

re-use if they are in good condition. Be careful not to lose the insulators

for the binding posts, the rubber gaskets, and the 0 rings.

e. The front and rear covers may be placed in stock if they are in

good condition. Note that the cables in the unit have enough slack

(fig. 15) so that they may be cut close to the soldered end and re-used.

45. Cleaning

If the seal has been broken, thorough cleaning of the multimeter may be

necessary to insure optimum performance by preventing corrosion, rust,

and dust from damaging parts or causing arc-over or low-resistance leak
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age between high-voltage points and ground. Before starting on repairs,

thoroughly clean the interior of the multimeter with a small brush or

cloth and solvent (SD). Before placing any salvaged components in

stock, clean them carefully.

Section III. TROUBLE LOCATION

46. Preliminary Procedure

a. Before attempting to locate trouble in Multimeter TS-505/U,

carefully inspect the equipment to be sure that there is no mechanical

binding of switches which might cause damage to the equipment. Rotate

switches S1 and S2 to see that they are mechanically sound (no broken

decks). The detent action and the stops on switch S1 should be positive

(no 360° rotation). Switch S2 should permit continuous rotation.

b. Make a visual inspection of the equipment for any signs of damage

such as loose mounting screws, nuts, bolts, loose or poorly soldered

connections, overheated resistors, damaged insulation, and exposed wiring

which causes shorts with other wiring, terminals, or ground. The fasten

ing nuts which hold the switches on the front panel and the binding

posts should be tight.

e. Use an ohmmeter to check, if a short circuit is indicated.

47. Trouble-shooting Procedures

a. General. The first step in servicing a defective instrument is to

sectionalize the fault. Sectionalization means tracing the fault to the

circuit responsible for the abnormal operation of the equipment. The

second step is to localize the fault. Localization means tracing the fault

to the defective part. Many faults, such as burned-out resistors, tubes,

shorted transformers, leaky capacitors, or broken wires can often be

located by sight, smell, or hearing. The majority of faults, however, must

be localized by checking resistance and voltage.

b. Sectionalization. Careful observation of the performance of the

multimeter on the various ranges may aid in sectionalizing the trouble.

Through this inspection alone, the repairman may frequently discover the

trouble or determine the circuit in which the trouble exists. For example,

if the operation of the multimeter is normal in OHMS, +D C, ±D C,

and —DC, but refuses to operate on A C, it is evident that the fault

lies in the a-c portion of the multimeter. Obviously further attempts at

sectionalizing the trouble should be made with the FUNCTION switch

in the A C position. Paragraph 22 lists the normal performance of the

multimeter switches.
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c. Localization. After the trouble has been sectionalized, the next

step is to locate the specific component, or components, responsible for

the improper operation of the multimeter. In the example cited in sub

paragraph b above, the fault might lie in a defective FUNCTION switch,

a nonfunctioning a-c probe, broken a-c probe cable, or some similar

portion of the equipment. Refer to the theory of operation (pars. 32

through 39), the schematic diagram (fig. 22), the trouble-shooting chart

(par. 50), and the resistance and voltage charts (figs. 16 and 17) for

information which will aid in the location of the source of trouble.

48. Gas Checks

a. The proper operation and performance of the multimeter is de

pendent upon a set of tubes which axe capable of satisfactory

performance. Snail variations In tube characteristics are

overcome by resistor R14, provided that the tubes are not

gassy. Thus, It Is necessary to check for gas In the tubes.

Tubes V3 and V4 are affected most critically by gas within

their envelopes.

b. Check for gas by performing the following procedure:

(1) Plug the multimeter into the power line socket (100 to 130

volts, 50 to 1,600 cps). Turn the FUNCTION switch to +D C position

and allow the multimeter to warm up for about 10 or 15 minutes.

(2) Set ZERO ADJ resistor RlO to its mechanical center. Connect

d-c probe to COMMON binding post. Set RANGE switch to 2V position.

(3) Loosen locknut on resistor Rl4.

(4) Rotate resistor Rl4 until the indicator pointer is within divi

sion of the zero position. Wait approximately 1 minute between settings

since the action of this control is sluggish.

(5) Tighten the locknut on resistor Rl4; be careful not to disturb the

setting of the meter pointer and the setting of the control.

(6) Set the meter needle to zero position with ZERO ADJ resistor.

(7) Place a short circuit across capacitor C6. The shift of the meter

needle should be less than 1 division.

(8) If the shift is greater than 1 division, allow the multimeter to

operate for several hours. Then repeat the steps of subparagraphs 1

through 7 above. If the shift is still greater than 1 division, replace tubes

V3 and V4. Check the replacements by performing the steps of sub

paragraphs 1 through 7 above.

49. General Precautions

Whenever the multimeter is serviced, observe the following precautions

carefully:

a. Before unsoldering a part, note the position of the leads. If the
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part, such as a transformer, has a number of connections, tag each of the

leads to it. Whenever possible, tag each lead of every part removed. The

multimeter may then be accurately rewired using the schematic diagram.

b. Be careful not to damage other leads by pulling or pushing them

out of the way.

c. Do not allow drops of solder to fall into the multimeter, since they

may cause short circuits.

d. A carelessly soldered connection may create a new fault. It is very

important to make well-soldered joints because a poorly soldered joint is

one of the most difficult faults to find. Use alcohol and a small brush

to remove excess rosin from joints.

e. After the multimeter has been repaired, go over all new parts with

moistureproof and fungiproof varnish.

/. A systematic procedure should be developed in checking the multi

meter. Follow the calibration procedures in paragraphs 51 and 52, using

the trouble-shooting chart (par. 50), and make the necessary repairs until

the meter calibrates properly.

SO. Troubleshooting Chart

a. General. The following chart is supplied as an aid in locating

trouble in the multimeter. The chart lists the symptoms which the repair

men may observe either visually or audibly, while making a few simple

tests. The chart also indicates how to localize trouble quickly to a particular

stage or circuit. Once the trouble has been localized to a stage or circuit,

a tube check and voltage and resistance measurements of this stage or

circuit should ordinarily be sufficient to isolate the defective part. Normal

resistance and voltage measurements are given in figures 16 and 17.

Capacitor and resistor color codes are shown in figures 18 and 19.
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b.TROUBLE-SHOOTINGCHARTFORMULTIMETERTS-505/U.

t.Replaceorrepairlinecord. a.Checktubes;replacedefec
b.Cleanandtightencontacts ofsocket;replacedefective

socketorsockets.

t.Cleanorreplacedefective

deck.

b.Replacedefectivefuse.

d.Replaceorrepairswitch. /.Locateandremoveshort. /.Applycorrectlinevoltage.

Remedialaction
e.Replacetransformer. tivetubeortubes.

a.Insertcorrectly.

g.ReplaceE13.

c.Replacemeter.

d.Replaceresistor.

t.A-clineplugisnotproperly

insertedinsocket.

d.DefectiveERapswitch,Si,
e.Defectivetransformer,Tl.
/.Shortacrossfilamentwind

ingoftransformerTl.

a.VOdtubesV3,V4,V5,VO

b.PoorcontactatsocketX3, X4,X5,X6,X7,andX8. e.Meter(Ml)burnedout.

d.Defectiveresistor,R4.

*.Defectiveordirtyswitch

deck.

Probablefault

b.Burned-outfuseFl,F2. c.Defectivea-clinecord.
g.Pilotlampburnedout.

V7andV8.

/.Linevoltagetoolow.

Abnormalindication

Pilotlightdoesnotgoon;no movementofmeter;linevolt

agenormal.

section7.

Meterpointerdoesnotmove
duringinitialwarm-upperiod;

pilotlighton.

S3

Switchposition
Any. Any.

Si

1.Anyexcept

OFF.
2.+DC.



b.Trouble,ShootingChartforMultimeterT0P5J(co5d)

g.CheckV8andTl;replace

ifdefective.

c.Applycorrectlinevoltage.

d.Replacedefectivetube.

t.Replacedefectiveresistor.

a.ReplaceR24;cleancontact. b.Sameremedya»subpara c.ReplaceR22;cleancontact.

Remedialaction

a.ReplaceR14.

b.ReplaceRIO.

graphaabove.

g.Novoltageatcathodeof

V8.

c.Linevoltagetoohighortoo d.Defectivetube,V3through e.R9,Rll,openorshorted. a.R24open(gridofV3to COMMONbindingpost

shouldmeasure75,000

ohms);dirtyoropencon

tactonS2.

b.Sameprobablefaultassub c.R22open(gridofV3to COMMONbindingpost

shouldmeasure130,000

ohms);dirtyoropencon

tactonS2.

Probablefault

a.Rl4defective. A.RIOdefective.

paragraphaabove.

Abnormalindication

Meterpointerisnearzerobut cannotbeadjustedtozero

withRIO.

low.

V7.

Meterdriftsuntiloffscale.

S2 a.1000V.
400V. c.200V.

Switchposition 2V

Si 3.+DC. 4.+DC.
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b.Replacedefectiveresistoror

resistors.

CheckconditionofV}byplac ingashort-circuitfromgrid ofV3toCOMMONbinding post.Ifshiftonmeterismore

than1division,replaceV3.

Referalsotoparagraph48.
Remedialaction

Seeitem10above.
Reversemeterleads. b.Replacetestlead.

Seeitem4,above.

a.ReplaceV3. b.ReplaceR12. a.ReplaceR2.

b.R7,R8openorshorted.

Probablefault

Meterleadsreversed.

Seeitem4above.

*.V3gassy.
*.R12open.

b.Testleadopen.

VJgassy. V3gassy.

a.R2open.

Meterdriftsuntiloffscale.

Metersettozeroon+DCin dicatesnegativewhenswitched to—DCandcannotbesetto

zerowithRIO.

Zeroshiftsingoingfrom2V

to4V,etc.

Meterunstable;forconstantin putvoltage,meterindication

keepschanging.

Nodeflectionwithd<voltage

applied.

Abnomulindication
Meterdeflectsinwrong

direction.

Seeitem4above.

Si

Switchposition 2V. 2V.

Any. Any. Any.

±DC,or

PC

±DC,or

—DC.

±DC,or ±DC,or

—DC.
9.PC. 10.PC. 11.+DC 12.+DC, 13.+DC,

—DC.
14.+DCSI



A.Trouble,ShootingChartforMultimeterTS,505/U(contd)

Remedialaction

a.ReplaceC4.

*.Replace05.

Locateandremoveshort.

Insertproperly,observings

polarity.

Insertbatteries,observing

polarity.

Reversebatteries,observing

polarity.

a.ReplaceR32. b.ReplaceR33. c.ReplaceR34. d.ReplaceR35. t.ReplaceR36. /.ReplaceR37. g.ReplaceR38.

Prohibitfault

ShortbetweenOHMSand

COMMONbindingposts.

Iatteriesimproperlyinserted (positiveornegativetermi nalsofbatteryconnectedto

gether.)

Batteriesinsertedwithpolarity

reversed.

a.C4open. b.C6open. Nobatteries. a.R32open. b.R33open. c.R34open. d.R35open. e.R36open. /.I37open. g.R38open.

Abnormalindication

Applicationoflowfrequency (appro*30cps)tod,cprobe causesmeterpointertovibrate. Iatteriesinplace,nodeflection. Iatteriesinplace,nodeflection.

Meterpointerdriftsupscale.

Meterpointerdeflectsagainst

lefthandstop.

Meterdriftsupscale.

d.RXIOOO
t.RX10K.

/.RXIOOK
g.RXlMEG.

S2
a.RXl.

b.RX10 c.RX100.Switchposition
Any. Any. Any. Any. Any.

+DC,or

—DC.
SI

15.+DC, 16.OHMS. 17.OHMS. 18.OHMS. 19.OHMS. 20.OHMS.



a.Replacewithsparediode b.Findincorrectresistorand a.Replacewitha-cprobeshell. b.Replacewithsparediode

c.Replacea-cprobecable.

Remedialaction

a.Replacebatteries. a.ReplacewithMA-30.

Replacea-cprobeshell.

b.ReplaceR3. b.ReplaceR3.

c.Seeitem20.

assembly.
replace.

assembly.

ReplaceR5.

Probablefault
a.Lowbatteryvoltage.

a.Rlopenorshorted,orof b.R25throughR31openor shorted,orofincorrect

value.

c.Defectivea-cprobecable.

a.Wrongbatteries. incorrectvalue. A.VIburnedout. R5openorshorted.

b.R3defective. b.R3defective.

c.Seeitem20.
a.CIopen.

CIdefective.

Abnormalindication

FullclockwiserotationofOHM
ADJdoesnotbringmeter

pointertoinfinity.

Fullcounterclockwiserotation ofOHMADJdoesnotbring
meterpointerbelowinfinity.

Metercannotbesettozero withRIOorR39(noinput

voltagetoa-cprobe).

Nometerdeflectionwithac

appliedtoa<probe.

Meterdeflectswithd-cvoltage

appliedtoa-cprobe.

R5willnotadjustmeterfor

calibrating.

S2

2V.Switchposition
Any. Any. Any. Any. Any.

SI
21.OHMS. 22.OHMS.

23.AC. 24.AC. 25.AC. 26.AC.



b.Trouble-ShootingChartforMultimeterTs505/U(contd)

Remedialaction

resistorsandreplace.

c.ReplaceR39.

a.Replacewithsparediode

b.Repaira-cprobecable.

c.Replacewithsparediode

a.Replacea-cprobecable.
b.ConnectCASEtoagood

a.ReplacewithV2.

d.ReplaceR39.

Probablefault

*.R25throughR31openor shorted,orofincorrect

value.

assembly.

b.FilamentleadtoVIopen.

assembly.

a.Shieldsona-cprobecable

ground.
ReplaceC4.

a.V2inoperative. «.VIinoperative.
b.Pick-uponcase.

c.R39defective. d.R39defective.

c.Rlopen.
defective.

C4open.

Abnormaliadicatioo

Meterdeflectspositivewithno

inputvoltage;rotationofR39

hasnoeffect.

Meterdeflectsnegativewithno

inputvoltage;rotationofR39

hasnoeffect.

Meterdeflectspositivewithno inputvoltage;indicationon metervariesasS*adisbrought

nearcaseora<probe.

Applicationoflow-frequencya-c voltagegiveslowerdeflection

thenhigh-frequencyvoltage.

S2

Switchpositioa
Any. Any. Any. Any.

Si

27.AC 28.AC. 29.AC. 30.AC.



Remedialaction

Replacedefectivecapacitor.

a.ReplaceV8. b.ReplaceC8.
c.ReplaceTl.

a.ReplaceC9. b.ReplaceR42. c.ReplaceV8.

c.High,voltagewindingofTl

Probablefault

C2orC3open.
a.V8defective.

b.C8shorted.

openorshorted.

a.C9snorted.
b.R42open.

e.V8defective.

Abnormalindication

Applicationoflow-frequencya-c voltagegiveshigheroutput

thanhigh,frequencyvoltage. NoB+atcathodeofV8;

pilotlightglows.

NoB+atplatesofV5;pilot

lightglows.

S2

2V. 2V.Switchposition
Any.

32.Anyexcept

OTE.

33.Anyexcept

OTE.
St

31.AC
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Figure 18. Capacitor color codes.
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Figure 19. Resistor color codes.
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Section IV. CALIBRATION PROCEDURESmm

51. General

a. Electronic Multimeter TS-505/U is calibrated during manufacture.

After calibration, resistors R3, R5, Rl8, and R39 are locked in place.

Recalibration is not required unless the tubes are replaced, or it is

definitely known that adjustments must be made. For example, recali

bration is required if operating the ZERO ADJ control does not bring

the meter pointer to the zero position on the meter despite the fact

that control is available.

b. The calibration controls are illustrated in figures 13, 14, and 15.

52. Setting Zero Controb

a. Plug the multimeter into the power line socket (100 to 130 volts,

50 to 1,600 cps). Turn the FUNCTION switch to +D C and allow the

multimeter to warm up for about 10 to 15 minutes.

b. Set ZERO ADJ resistor R10 to its mechanical center. Connect the

d-c probe to the COMMON binding post. Operate the RANGE switch

to the 2V position.

c. Loosen the locknut on resistor Rl4.

d. Rotate resistor Rl4 until the meter pointer is within division

of the zero position. Wait approximately 1 minute between the settings

since' the action of this control is sluggish.

e. Tighten the locknut on resistor Rl4. Be careful not to disturb the

setting of the control.

/. Set the meter pointer to the zero position by operating the ZERO

ADJ resistor.

g. Operate the FUNCTION switch to the ±D C position.

h. Loosen the locknut on resistor R8.

/ Rotate resistor R8 until the meter pointer is at midscale.

/'. Tighten the locknut on resistor R8. Be careful not to disturb the

setting of the control.

k. Operate the FUNCTION switch to the -D C position. The meter

pointer should be within 1 division of zero. If the meter pointer is out

side the range of control by the ZERO ADJ resistor, refer to paragraph 48

for corrective procedure.

/. Operate the FUNCTION switch to the OHMS position. The meter

pointer should read upscale. Adjust the meter pointer to oo by operating

the OHM ADJ control R3.

m. Operate the FUNCTION switch to the A C position.

n. Loosen the locknut on resistor R39.
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o. Adjust resistor Rl8 until the meter pointer is in the zero position.

p. Tighten the locknut on resistor R39. Be careful not to disturb the

setting of the control.

q. Operate the FUNCTION switch to the D C position. Operate the

RANGE switch to the 2V position.

r. Apply 2 volts ±1 percent to the d-c probe. The meter pointer

should read within 4 percent. If the error is greater than this, check the

resistance of resistors R4, and Rl5 through R24. Check the accuracy of

meter Ml against a standard.

s. Repeat the step in subparagraph r above for each range with appro

priate voltages.

/. Operate the FUNCTION switch to the OHMS position. Check the

accuracy of the ohms calibration by using standard resistors known to

be accurate within 1 percent. If the reading on the meter is not within

4 percent of full scale (total scale arc), check resistors R32 through R38.

*. Operate the FUNCTION switch to the A C position. Operate the

RANGE switch to the 10V position.

v. Loosen the locknut on resistor R5.

w. Apply 10 volts 1 percent at 400 cps, to the a-c probe.

The 400 cps must have less than .5 percent distortion.

x. Rotate resistor R5 until the meter pointer reads full scale.

j. Repeat the step in subparagraph w above, on the other ranges

with appropriate voltages. The readings should be within ±6 percent.

z. Tighten the locknut on resistor R5. Be careful not to disturb the

setting of the control.

53. Replacement of A-c Probe Assembly

a. Because of the mechanical difficulties and special techniques needed

to replace the tube in the a-c probe (fig. 20) repair of this component

is not recommended. Instead, if capacitor Cl is defective, replace the

a-c probe shell. If diode Vl or resistor Rl is defective, replace with a

spare diode assembly.

b. To replace the a-c probe shell:

(1) With one hand, grasp the diode assembly retaining screw (fig. 20)

to prevent it from turning; with the other hand, loosen the waterproof

sealing nut.

Caution: Do not use tools on these parts. The fingers of your hand

should be sufficient.

(2) Loosen the diode assembly retaining screw. The a-c probe shell

will separate from the rest of the assembly.

(3) Replace the defective a-c probe shell with a good unit.

(4) Tighten the diode assembly retaining screw.
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(5) Tighten the waterproof sealing nut.

Cautioni Do not attempt to disassemble the a-c probe without first

loosening the waterproof sealing nut. Failure to do this may result in a

broken tube. In assembling the a-c probe, the waterproof sealing nut

should be tightened last.

c. To replace the spare diode assembly:

(1) With one hand, grasp the diode assembly retaining screw to

prevent it from turning; with the other hand, loosen the waterproof

sealing nut.

(2) Loosen the diode assembly retaining screw. The a-c probe shell

will separate from the rest of the assembly.

(3) Slip the waterproof sealing nut, washer, waterproof seal, diode

assembly retaining screw, and insulator over the a-c probe cable (fig. 21)

to permit access to the tube base.

(4) Carefully unsolder the cable from the tube base. Tag the cable

leads to permit identification when resoldering.

(5) Remove a spare diode assembly from the rear of the multimeter

and carefully solder the leads from the cable to the spare diode assembly.

(6) Replace the a-c probe shell and tighten the diode assembly

retaining screw.

(7) Tighten the waterproof sealing nut.

Caution: Observe the cautions in subparagraph b above.

d. To replace the a-c probe cable:

(1) Repeat the steps in subparagraph b(l) through (4) above at the

a-c probe end of the cable. Put the waterproof sealing nut, washer,

waterproof seal, diode assembly retaining screw, and insulator on the

new cable in the order shown in figure 21.

(2) Repeat the steps in subparagraph b(6) and (7) above.

(3) Remove the sealing nut, washer, and waterproof seal at the multi

meter end of the cable. An open-end wrench may be used on the

sealing nut.

(4) Unsolder the cable leads from the terminal board. Tag the cable

leads to permit identification when resoldering.

(5) Put the sealing nut, washer, and waterproof seal (in the order

named) on the new cable.

(6) Solder the new cable to the terminal board.

(7) Tighten the sealing nut with an opn-end wrench.

Not*. Order replacements immediately for any parts of the a-c probe which are



 

i

Figure 20. A-c probe.

Section V. REFIMSHING

54. Appearance

a. General. Check all metal surfaces for appearance and condition

of the finish. From a protective and durability standpoint, the finish

should show no decided wear and should not be chipped or scratched

to show any bare metal. Refinish surfaces where the finish has been

removed completely or worn through or where it has been removed as a

result of sanding or scratch brushing. Retouch such surfaces if the bare

spots are restricted to small areas, but if the bare or damaged spots cover

large areas, completely refinish the entire part. Discolored, spotted,

stained, or faded surfaces are permissible provided the original finish

is intact.

b. Finishing Procedures. After sanding or scratch brushing, retouch

affected surfaces to match the original finish. Apply one coat of clear

lacquer to parts having a bright metal finish. Apply one coat of enamel

to painted surfaces. Do not apply lacquer to surfaces which might affect

the mechanical or electrical function of the equipment.

55. Refinishing After Repair

After repairing Electronic Multimeter TS-505/U, repaint any unprotected

surfaces. If any components in the multimeter have been replaced,

repaired, or resoldered, moistureproof and fungiproof the component with

varnish. After the varnish has dried, place the unit in the back cover and

tighten with the holding screw. Be careful not to strip the threads.
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CHAPTER 5

SHIPMENT AND LIMITED STORAGE AND

DEMOLITION TO PREVENT ENEMY USE

Section I. SHIPMENT AND STORAGE

Not*. The circumstances involved in shipment and storage vary, and therefore

no definite procedure for repacking can be given. The following instructions are

recommended as a guide for preparing Electronic Multimeter TS-505/U for

transportation and storage.

56. Removal from Service

a. Disconnect the multimeter from the power supply.

b. Place the probes into their respective compartments. Place the

power cord into its compartment.

e. See that all tubes are seated firmly in their sockets.

d. Fasten the covers in place.

57. Repacking for Shipment or Limited Storage

a. The exact procedure in repacking for shipment or limited storage

depends on the material available and the conditions under which the

equipment is to be shipped or stored. Refer to paragraph 9b and figure 4,

and follow the instructions in reverse order.

b. Whenever possible, place a dehydrating agent such as silica gel

inside the equipment. Protect the equipment with a waterproof paper

barrier. Seal the seams of the paper barrier with a waterproof sealing

compound or tape. Pack the protected equipment in a padded fiber-

board box.

Section II. DEMOLITION TO PREVENT ENEMY USE

58. Methods of Demolition

a. Smash. Use sledges, axes, handaxes, pickaxes, hammers, crowbars,

heavy tools.
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b. Cut. Use axes, handaxes, machetes.

c. Burn. Use gasoline, kerosene, oil, flame throwers, incendiary

grenades.

d. Explode. Use firearms, grenades, TNT.

*. Dispose. Bury in slit trenches, fox holes, other holes; scatter. Do

not throw in streams; the multimeter is waterproof and will float.

Note. Use anything immediately available for destruction of this

equipment.

59. Destruction of Components

When ordered by your commander, destroy all equipment to prevent its

being used or salvaged by the enemy.

a. Smash (par. 58a) the meter, tubes, resistors, switches, and capacitors.

b. Cut (par. 58b) cords and wiring.

e. Burn (par. 58c) cords, resistors, capacitors, coils, wiring, office

records, and technical manual.

d. Bend the case, cover, and panel.

e. Bury or scatter (par. 58e) all remaining parts of the equipment.

DESTROY EVERYTHING
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APPENDIX I

REFERENCES

Not*. For availability of items listed, check SR 310-20-3 for field manuals,

training circulars, training aids. Army training programs, JANAFs, Tables of

Organization and Equipments (T/O&E), Tables of Allowances (T/A), and Tables

of Basic Allowances (T/BA). Check SR 310-20-4 for technical manuals, technical

bulletins, supply bulletins, modification work orders, and Changes. Check Depart

ment of the Army Catalog SIG 1 for Signal Corps supply catalog pamphlets.

1. Army Regulations

AR 380-3 Safeguarding Military Information.

2. Supply Publication*

SB 11-6 Dry Battery Supply Data.

SB 11-47 Preparation and Submission of Requi

sitions for Signal Corps Supplies.

SB 11-76 Signal Corps Kit and Materials for

Moisture and Fungi-Resistant

Treatment.

3. Technical Manuals on Teat Equipment

TM 11-303 Test Sets I-56-C, -D, -H, and -J.

TM 11-321 Technical Manual for Test Set

I-56-E.

TM 11-472 Repair and Calibration of Electrical

Measuring Instruments.

TM 11-2613 Voltohmmeter M66.

TM 11-2626 Test Unit 1-176.

TM 11-2627 Tube Tester 1-177.

4. Painting, Preserving, and Lubrication

TB SIG 13 Moistureproofing and Fungiproofing

Signal Corps Equipment.

TM 9-2851 Painting Instructions for Field Use.
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5. Decontamination

TM 3-220 Decontamination.

6. Demolition

FM 5-2) Explosives and Demolitions.

7. Packaging and Packing Instructions

a. Joint Army-Navy Packaging Specifications.

JAN-D-169 Desiccants, Activated.

JAN-P-100 General Specification.

JAN-P-106A Boxes; Wood, Nailed.

JAN-P-116 Preservation, Methods of.

JAN-P-125 Barrier-Materials, Waterproof,

Flexible.

JAN-P-131 Barrier Material; Moisture-Vapor-

proof, Flexible.

U. S. Army Specification.

100-2B Marking Shipments by Contractors

(and Signal Corps Supplement

thereto).

100-14A Army-Navy General Specification for

Packaging and Packing for

Overseas Shipment.

c. Signal Corps Instructions.

720-7 Standard Pack.

726-15 Interior Marking.

8. Other Publications

SR 310-20-3 Index of Army Training Publications

(Field Manuals, Training Circulars,

Firing Tables and Charts, Army

Training Programs, Mobilization

Training Programs, Graphic Train

ing Aids, Joint-Army-Navy-Air

Force Publications, and Combined

Communications Board Publica

tion).

SR 310-20-4 Index of Technical Manuals, Techni

cal Regulations, Technical Bulle

tins, Supply Bulletins, Lubrication

Orders, Modification Work Orders,
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Tables of Organization and Equip

ment, Reduction Tables, Tables of

Allowances, Tables of Organiza

tion, Tables of Equipment, and

Tables of Basic Allowances.

TB SIG 123 Preventive Maintenance Practices for

Ground Signal Equipment.

TM 11A90 Electrical Fundamentals.

TM 11-453 Shop Work.

TM 11-455 Radio Fundamentals.

TM 11-660 Introduction to Electronics.

TM 11-4000 Trouble Shooting and Repair of

Radio Equipment.

TM 38-650 Basic Maintenance Manual.

APPENDIX II

IDENTIFICATION TABLE OF PARTS FOR

ELECTRONIC MULTIMETER TS-505/U

Nolt. The fact that a part is listed in this table is not sufficient basis for

requisitioning the item. Requisitions must cite an authorized basis, such as T/O&E,

T/A, SIG 6, SIG 7&8, SIG 7-8-10, SIG 10, list of allowances of expendable

material, or another authorized supply basis. The Department of the Army Supply

Catalog applicable to the equipment covered in this instruction book is SIG 7A8-

TS-J0J/U. For an index of available catalogs in the Signal portion of the Depart

ment of the Army Supply Catalog, see the latest issue of SIG 1, Introduction

and Index.
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IdentificationTableofPartsforElectronicMultimeterTS-505/U(contd)

SignalCorps

stockNo.

2Z5821-4 2Z5988-38 3E8000-53 3E8000-53.1 3F891-89 3Z737-366Z1727 3Z1926 2Z3838 2Z5932

Fl,F2—Linefuses;protect
themultimeterfromover

load.

K3—KnobforFUNCTION
Indicatesthepresenceofline

voltage.

Indicatesthemagnitudeof

voltageandresistance.

Functionofpart
F3,F4—Sparefuses.

switch(Si).

K4—KnobforRANGE

switch(S2).
Kl—VariesR3. K2—VariesR10.

El—OHMSterminalpost. E2—COMMONterminal

A-clineplug.

HoldsEl3. Testlead.

SameasWl.

post.

LAMP,incandescent:6.3v,.13amp;miniaturescrewbase;GE

type47.

LAMPHOLDER:miniaturescrewbase;SpecialtyPackingpartNo.
LEAD,test:black;SigCNo.CX-1331/U;testprodwillaccept SpecialtypartNo.150G-1-Calligatorclip;SpecialtyPackingpart

No.123E-1-A.

LEAD,test:red;SigCNo.CX-1331/U;testprodwillaccept SpecialtypartNo.150G-1-Calligatorclip;SpecialtyPackingpart

POST,binding:screwtype;SpecialtyPackingpartNo.123E-1-26.

CONNECTOR,malecontact:HarveyHubbellNo.7057.

KNOB:bar;blackbakelite;HarryDaviesMoldNo.2300A. KNOB:round;blackbakelite;HarryDaviesMoldNo.1450W.

METER,ammeter:dc;0to1ma;QVSNo.430.

Nuncofpartanddescription
FUSE,cartridge:1amp;Littelfusetype3AG.

123E12.

No.123E-1-B.

Ret
symbol

Fl.F2, F3.F4 KJ,K4 K1.K2 E1.E2,

Pi El} Jl
Wl

W2

Ml

E3



UIdentificationTableofPartsforElectronicMultimeterTS-505/U(contd)

SignalCorps

stockNo.

3F3705-12.2 3F3705-20 3Z6805-44 3Z7325-43 3Z6450-32 3Z7325-44

3RC30PF104K

3Z7450-140

3RC20PF154J

E3—CASEterminalpost.

A-cprobeandrectifiesa-c

Loadresistorfora-cprobe.
D-cprobeisolationresistor. Zerocentercurrentlimiting R9—V3plateloadresistor. Rll—V4plateloadresistor.

Functionofpart

OHMADJresistor.

D-ccalibrationresistor.
A-ccalibrationresistor. Zerocentercalibration

D-cprobe.

voltage.

resistor. resistor.

PROD,test:red;plasticbody;containsR2;SpecialtyPackingpart PRODASSEMPLY,test:acprobe;consistsofatprobeshell,diode assembly,waterproofsealingrpt,washer,waterproofseal,diode RESISTOR,fixed:composition15meg±5%;>/2w;JANtype RESISTOR,fixed:composition;5meg±I/2%;Vlw;Willcor RESISTOR,variable:composition;2500±20%;2w;Specialty RESISTOR,fixed:composition;1450ohms±Vi%;V2w;Wilkor RESISTOR,variable:composition;2500ohms±20%;2w;Specialty RESISTOR,fixed:composition;100,000ohms±10%;1w;JAN
RESISTOR,variable:composition;50,000ohms±20%;2w;

RESISTOR,fixed:150,000ohms±5%;»/2w;JANtypeNo.

Nameofpartanddescription

No.123E-1-2.

assemblyretainingscrew,andinsulator.

No.RC20PF156J;partofa-cprobeassembly.

ProductstypeCP'/2.

PackingpartNo.123E-1-66.

ProductstypeCPSl/2.

PackingpartNo.123E-1-67.
typeNo.RC30PF104K.

SpecialtyPackingpartNo.123E-1-65.

RC20PF154J.

Ref
symbol

E4 E5
Rl

R2 R3 R4 R5 R7 R8

R9,RU

 



IdentificationTalileofPartsforElectronicMultimeterTS-505/U(contd)

SignalCorps

stockNo.

3Z7425,99

3RC20II204J 3RC20II823J

3Z7006,13

3Z6807E5-2 3Z6804E5-1

3RC10II186J

3Z6801E3,6

3Z6775,40 3Z6745,15 3Z6715,88

Iunctionofpart
ZEROADJresistor.

Regenerationcontrolresistor.

IiasresistorforV3andV4.

Coarsezeroadjustment.

Voltagedroppingresistorof

d,cattenuator.

Voltagedroppingresistorof

d,cattenuator.

Iour,volt,a,clinearitycom

pensatingresistor.

Voltagedroppingresistorof

d,cattenuator.

SameasR18. SameasR18. SameasR18.

Nameofpartanddescription

RESISTOR,variable:composition;25,000ohms±20%;2w;

SpecialtyPackingpartNo.123E,1,112.

RESISTOR,fixed:composition;200,000ohms±5%;Viw;JAN

typeNo.RC20II204J.

RESISTOR,fixed:composition,82,000ohms±5%;Viw;JAN

typeNo.RC20II823J.

RESISTOR,variable:wirewound;6ohms;±10%;Jw;JAN

typeNo.RA15A1SD6ROAK.

RESISTOR,fixed:composition;7.5meg±Vi%;Viw;Wilkor

ProductstypeCPLVi,

RESISTOR,fixed:composition;4.5meg±Vi%;Viw;Willtor

ProductstypeCPVi,

RESISTOR,fixed:composition;consistsoftwo18meg±5%;Viw;

JANtypeNo.RC10II186J.

RESISTOR,fixed:composition;1.5meg±Vi%;Viw;Wilkor

ProductstypeCPSVi,

RESISTOR,fixed:composition;750,000ohms±Vi%;Vi*;Wilkor

ProductstypeCPSVi.

RESISTOR,fixed:composition;450,000ohms±Vi%;Viw;Wilkor

ProductstypeCPSVi,

RESISTOR,fixed:composition;150,000ohms±Vi%;Viw;Wilkor

ProductstypeCPSVi-

Rtf
symbol

RIO

R12 R13
RH Rl5

R16

R17A, RUI

R18 R19 R20 R21
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IdentificationTableofParteforElectronicMultimeterTS-505/U(contd)

SignalCorpj

MockNo.

3Z6673109 3Z6830-2

3Z6802E5-1 3Z6801E5-3

3Z6750117 3Z6725-87 3Z6715-82 3Z6650-216 3Z6003-76 3Z6030-136 3Z6300-224

Functionofpart

Voltagedroppingresistorof
diodebalancingattenuator.

OhmmeterresistorforRX1.
OhmmeterresistorforRX10.

Ohmmeterresistorfor

SameasR18. SameasR18. SameasR25. SameasR25. SameasR25. SameasR25. SameasR25.

RX100.

;Willcor Willcor Willcor Willcor ,Willcor ;Willcor ,Willcor Willcor Willcor Willcor Willcor

Nuncofpartanddescription

RESISTOR,fixed:composition;75,000ohms±Vi%;Vi*
RESISTOR,fixed:composition;30meg±V2"Vc;1w;

RESISTOR,fixed:composition;2.5meg±1%;Viwl

RESISTOR,fixed:composition;1.5meg±V%;Viw". RESISTOR,fixed:composition;500,000ohms±1%;Viw RESISTOR,fixed:composition;250,000ohms±1%;Viw RESISTOR,fixed:composition;150,000ohms±\%;Viw

RESISTOR,fixed:composition;50,000ohms±1%;Vi*
RESISTOR,fixed:composition;30ohms±t%;1w;

RESISTOR,fixed:composition300ohms±\%\Viwi

RESISTOR,fixed:composition;3000ohms±V%;Vi*

Rcf
symbol

ProductstypeCPSVi-

ProductstypeCP1.

ProductstypeCPVi- ProductstypeCPVi. ProductstypeCPVi- ProductstypeCPVi- ProductstypeCPVi- ProductstypeCPVi.

ProductstypeCP1.

ProductstypeCPSVi. ProductstypeCPSVi-

R22, R24 R23 R25 R26 R27 R28 R29 R30, R31 R32 R33 R34



IdentificationTableofParteforElectronicMultimeterTS-5.0S/U(contd)

3RC30II223J 3RC30II332K

3Z9825,62.500

SianalCoros

IIOCKWO.

326630-121

3Z6730,54 3Z6803,33

32^830,1

3Z7499,5.21 2Z8677.94 2Z867930 2Z8672.79

Iunctionofpart
Ohmmeterresistorfor

RXI0O0.

Ohmmeterresistorfor

RX10K.

Ohmmeterresistorfor

RX100K.

Ohmmeterresistorfor

RX1MEG.

A,czeroadjustmentresistor.

R40—LoadresistorforV6. TE1—LoadresistorforV7.

I+filterresistor.

On,offswitchandfunction

selector.

X2—HoldsV2. X3—HoldsV3. X4—HoldsV4. X8—HoldsV8. X6—HoldsV6. X7—HoldsV7.

RESISTOR,fixed:composition;30,000ohms±1%;Vlw;Wilkor

ProductstypeCPSVl

RESISTOR,fixed:composition;300,000ohms±1%;y2w;Wilkor

ProductstypeCPSVl-

RESISTOR,fixed:composition:3meg±1%;Vlw;WilkorProducts

typeCPVl-

RESISTOR,fixed:composition;30meg±1%;1w;WilkorProducts

typeCPI.

RESISTOR,variable:composition;5meg±20%;2w;Specialty

PackingpartNo.123E,1,43.

RESISTOR,fixed:composition;22,000ohms±5%;1w;JANtype RESISTOR,fixed:composition;3300ohms±10%;1w;JANtype

No.RC30II332K.

HoldsVJ.

SWITCH,rotary:6pole,6positions;3laminatedbakelitedecks;

SpecialtyPackingpartNo.123E,1-71.

Nameofpartinddescription

No.RC30II223J.

SOCKET,tube:7,pinminiature;JANtypeNo.TSE7T101.

SOCKET,tube:9,pinminiature;JANtypeNo.TSE9T101.

SOCKET,tube:2-contactbayonet;DialLightCoNo.6S,7.

Ref
symbol

X2,X3. X4,X8 X6.X7

R35 R36 R37 R38 R39 R40, R41 R42 X5
SI
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IdentificationTableofPartsforElectronicMultimeterTS-505U(contci)

SignalCorps

stockNo.

3Z9H25,62501

2Z9613.664

2J6AL5W

2J6AU6
2J12AT7

2J991

2J6X4

Iunctionofpart
Rangeselectorswitch.

Powersupplytransformer.

Dioderectifier.
Ialancingdiode.

Inputcouplingtubes.

Outputcouplingtubes:
Voltageregulatortubes.

Rectifiespowersupply.

Nuncofpartanddescription

SWITCH,rotary:4pole,9positions;2laminatedbakelitedecks;

SpecialtyPackingpartNo.123E,1,72.

TRANSIORMER,power:filamentandplatetype;input11)v, 50to1600eye,single,ph;2outputwindings;seedNo.1,6.3v at2«/2amp,«ecdNo.2,500vat15maCT;3000vinsulation
primarytocoreandprimaryandseed;hermeticallysealedmetal

case;SpecialtyPackingpartNo.123E,1,75.

TUTE,electron:partofdiodeassemblyina,cprobe;RMA5935.

TUTE,electron:type6AL5. TUTE,electron:type6AU6. TUTE,electron:type12AT7.
TUTE,electron:typeNE,32. TUIE,electron:type6X4.

symbol

S2
Tl VI

V2

V3,V4

V5

V6,V7

V8



INDEX

Paragraph Page

A

A-c line cord, location 54 4

A-c probe:

Description 33* 27

Location 54 4

Replacement 53 59

Theory of operation 39 35

A-c voltages, measuring and reading 18 15

Accessory equipment 6 6

Alligator clips. (See Clips, alligator.)

Amplifier:

Description 33* 27

Theory of operation 35 30

Army regulations app I, 1 65

B

Binding posts. (See CASE binding post, COMMON

binding post, and OHMS binding post.)

C

Calibration 51 58

CASE binding post:

Description 5a 5

Use 154, 33* 12, 29

Catches, for multimeter cover 34, 9c 2, 10

Checking new equipment 9 9

Cleaning multimeter 45 41

Clips, alligator 5c 6

COMMON binding post:

Description - 54 4

Use 154, 33* 12. 29

Components:

Description and location 5 4

Table 4 4

D

Dc- probe:

Description — 33^ 27
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Paragraph Pagi

Location 5<* 4

Theory of operation 38 35

D-c voltages, measuring and reading 17 14

Decontamination app I, 5 66

Demolition 58, app I, 6 63, 66

E

Electronic multimeter. (See Multimeter.)

Equipment performance checklist:

List 22 18

Purpose and use 21 16

F

Forms and records 2 1

FUNCTION switch:

Description 13, 33/ 11, 29

Theory of operation 37<* 32

Use 5a 4

G

Gas checks, for tubes 48 43

I

Identification table of parts app II 69

Inspection of equipment 42 37

L

Lubrication 25, app I, 4 21, 65

M

Manuals, technical, on test equipment app I, 3 67

Materials, for repairs 40 37

Measurement of—

A-c voltages 18 15

D-c voltages 17 14

Resistances 19 15

Meter:

Description 14, 33r 12, 27

Location 5a 4

Scales 3f, 36 2, 32

Multimeter:

Calibration 51 58

Cleaning 45 41

Description 3<» 2
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Paragraph Paf

Equipment features 5c 2

Gas checks 48 43

Identification table of parts app II 67

Inspection .. 42 37

Location 12 11

Maintenance 30 22

Operation under:

Unusual conditions .. 23, 24 20

Usual conditions .. 16-22 12-19

Painting .. ...27, app I, 4 21, 65

Power requirements 41 37

Preliminary starting procedure 16 12

Purpose and use lb 2

Refinishing 54 61

Multimeter—(contd )

Removal from service 56 63

Repacking 11 10

Rustproofing and painting 27 21

Stopping procedure 20 16

Stripping .. 44 39

Technical characteristics 7 6

Theory of operation:

A-c probe 39 35

Amplifier _ 35 30

Block diagram - 33 27

D-c probe ..... 38 35

Meter 36 32

Power supply 34 29

Scope and application 32 27

Switch section - 37 32

Trouble-shooting :

Chart 50 44

Procedures 47 42

Unpacking 9 9

Weatherproofing 26 21

O

Ohmmeter:

Range - 7 6

Scale 3f 2

Use 5<* 4
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Paragraph Page

Ohms adjustment control 13^ 11

OHMS binding post:

Description 54 *

Use 15f, iig 12, 29

Ohms scale, adjustment 19 15

P

Packaging and packing instructions app I, 7 66

Packaging data 8 7

Painting 27, app I, 4 21, 65

Pilot light, use 5<* 4

Power requirements 41 37

Power supply:

Description 334 27

Theory of operation 34 29

Preventive maintenance:

Checklist 31 23

Definition and importance 28 22

Techniques:

General 29 22

Specific 30 22

Probe. (See A-c probe or D-c probe.)

R

RANGE switch:

Description 13*. 33/ 11, 29

Theory of operation 37* 33

Use 5" 4

Ranges, number of 7 "

Reading:

A-c voltages I8 2^

D-c voltages I7 I4

Resistances 19 15

Records and forms 2 1

Refinishing multimeter 53* 59

Resistance:

Measuring and reading 19 15

Ranges 3f 2

S

Scales of meter 3c 2

Scope of manual 1 1
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Paragraph Page

Starting procedure, preliminary 16 12

Stripping multimeter 43 38

Supply publications app I. 2 65

Switch:

Function. (See FUNCTION switch.)

Range. (See RANGE switch.)

T

Technical characteristics of multimeter 7 6

Terminals 33£ 29

Test equipment 40 37

Theory of operation of multimeter:

A-c probe 39 35

Amplifier 35 30

Block diagram - 33 27

D-c probe 38 35

Meter 36 32

Power supply 34 29

Scope and application 32 27

Switch section 37 32

Tools, for repairs 40 37

Trouble shooting:

Chart 50 44

Gas checks 48 43

General precautions 49 43

Preliminary procedures 46 42

Procedures 47 42

Tubes:

Number 7 6

Types 7 6

U

Unpacking 3i 2

Use of multimeter 9 9

V

Voltage:

A-c, measuring and reading 18 15

D-c, measuring and reading 17 14

Ranges:

A-c 3c 2

Characteristics 7 6
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Paragraph Pagi

D-c _ 3f 2

Zero center scale 3f 2

W

Weatherproofing _ _ — 26 21

Z

Zero adjustment control:

Description — lie 11

Setting — _ 52 58

Use _ U 4
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80







 

TM 5511-21

82



002 117 743



 



i

I

 

PIN: 029316 - 000


