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WARNING

DANGEROUS VOLTAGES EXIST IN THIS

EQUIPMENT

Be careful when working: on the 3 15-volt plate

and power supply circuits, or on the 115/230-

volt ac line connections.

DON'T TAKE CHANCES!

EXTREMELY DANGEROUS VOLTAGE

EXISTS IN THE FOLLOWING UNIT:

Power Supply Section of Q METER TS-617B/U 700-volt circuit
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Changes in force: C 1, C 2, C 4, and C S

TM 11 -2635A

C5

Change i

No. 5 )

HEADQUARTERS

DEPARTMENT OF THE ARMY

Washington, DC, jo August 19?6

Q METERS TS-617/U, TS-617A/U, TS-617B/U, AND TS-617C/U

TM 11-2635A, 21 February 1956, is changed as

indicated below:

Change the title as shown above.

Page 1, chapter 1. Change Note, below title of

chapter 1, to read:

NOTE

Q Meters TS-617/U, TS-617A/U, and

TS-617C/U are similar to Q Meter TS-

617B/U. Information in this manual

applies to all models unless otherwise

specified; however, where Q Meter TS-

617B/U only is specified, this information

also applies to Q Meter TS-617C/U.

Paragraph 1.1 is superseded as follows:

1.1. Indexes of Publications

a. DA Pam 310-1,. Refer to the latest issue of DA

Pam 310-4 to determine whether there are new

editions, changes, or additional publications per

taining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to

determine whether there are modification work

orders (MWO's) pertaining to the equipment.

•

1.2. Reporting Equipment Improvement

Recommendations (EIR)

EIR will be prepared using DA Form 2407

(Maintenance Request). Instructions for prepar

ing EIR's are provided in TM 38-750. EIR's should

be mailed direct to Commander, US Army

Electronics Command, ATTN: DRSEL-MA-Q,

Fort Monmouth, NJ 07703. A reply will be

furnished directly to you.

Paragraph 2 is superseded as follows:

2. Forms and Records

a. Reports of Maintenance and Unsatisfactory

Equipment. Maintenance forms, records, and

reports which are to be used by maintenance

personnel at all maintenance levels are listed in

and prescribed by TM 38-750.

6. Report of Packaging and Handling Deficien

cies. Fill out and forward DD Form 6 (Packaging

Improvement Report) as prescribed in AR 700-

58/NAVSUPINST 4030.29/AFR 71-13/MCO

P4030.29A, and DSAR 4145.8.

c. Discrepancy in Shipment Report (D1SREP)

(SF 361). Fill out and forward Discrepancy in

Shipment Report (DISREP)(SF 361) as prescribed

in AR 55-38/NAVSUPINST 4610.33A/AFR 75-

18/MCO P4610.19B, and DSAR 4500.15.

d. Reporting of Errors. The reporting of errors,

omissions, and recommendations for improving

this publication by the individual user is encour

aged. Reports should be submitted on DA Form

2028 (Recommended Changes to Publications and

Blank Forms) and forwarded direct to Comman

der, US Army Electronics Command, ATTN:

DRSEL-MA-Q, Fort Monmouth, NJ 07703.

Page 19. Delete paragraph 27.2 and substitute —

27.2. Cleaning

Inspect the exterior of the equipment. The

exterior surface should be clean, and free of dust,

dirt, grease, and fungus.

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

WARNING

The fumes of trichloroethane are toxic.

Provide thorough ventilation whenever

used. DO NOT USE NEAR AN OPEN

FLAME. Trichloroethane is not flam-



mable, but exposure of the fumes to

an open flame or a hot metal surface

forms highly toxic phosgene gas.

b. Remove grease, fungus, and ground-in dirt

from the cases; use a cloth moistened with

trichloroethane.

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 become

damaged.

d. Clean the front panel, meter, and control

knobs; use a soft clean cloth. If necessary, dampen

the cloth with water; mild soap can be used for

more effective cleaning. Wipe dry with a cloth.

Page 26. Paragraph 36.1 is added after paragraph

36.

36.1. Impedance Divider Circuit (TS-617C/

U)

(fig. 1i.D

The impedance divider attenuates the oscillator

signal output by a constant factor. The injection

voltage is produced across 0.03-ohm resistor R16

and its residual inductance at the output of the

divider. Resistor R15 has a resistance of 0.75 ohm

and is in series with R16. Inductor L10, in series

with inductor L11, form an impedance divider

with the residual inductance of R16 that results in

the same impedance ratio as the resistance ratio;

therefore, the injection voltage across R16 is equal

to the oscillator output divided by 25. Resistor R14

and variable capacitor C12 form a high frequency

correction circuit to equalize the reading of the

level vtvm (para 37).

Figure 11.1 is added after figure 11.

Page 37. Figure 19.2 is added after figure 19.1.

Page J, 1. Paragraph 57a is superseded as follows:

a. Test Equipment Requiredfor Calibration and

Alignment:

(1) Frequency Meter AN/URM-79.

(2) Frequency Meter AN/URM-80.

(3) Inductance Standard, Fixed MX-2108/G.

(4) Voltmeter, Electronic AN/URM-145 (volt

meter).

(5) Generator, Signal AN/URM-127 (audio

oscillator).

Page U2. Paragraph 60.3 is added after paragraph

602.

FROM

OSCILLATOR

TO

LEVEL VTVM

V2

 
 

EL2E000I

/''iffure II. I. Iminxlant* divulrr, xim/tlified xcIirnutiic diuynn.

(TS-CI7CIU).

60.3. Calibration of Injection Voltage (TS-

617C/U)

a. Connect the voltmeter to the COIL LO and

GND binding posts.

6. Set the LEVEL-Q switch to LEVEL.

c. Tum the range switch to 50-150 KC.

d. Set the FREQUENCY dial to 100 KC.

e. Place the RF-ON switch at ON.

f. Set the SET-LEVEL panel controls for a

reading of 20 millivolts on the voltmeter.

g. Set the RF-ON switch to OFF.

h. Tum the range switch to 25-50 MC.

i. Set the FREQUENCY dial to 30 MC.

j. Set the RF-ON switch to ON.

k. Adjust L12 (fig. 19.2) for a reading of 20

millivolts on the voltmeter.

/. Set the RF-ON switch to OFF.

m. Turn the range switch to 50-75 MC.

n. Set the FREQUENCY dial to 75 MC.

o. Set the RF-ON switch to ON.

p. Adjust C32 (fig. 19.2) for a reading of 20

millivolts on the voltmeter.

q. Repeat the procedures given in g through p

above until the voltmeter reads between 19.6 and

20.4 millivolts for both 30 and 75 mc.

 

 



 

1

i

3

2

I

•



Page 1*3. Delete section II and substitute.

65. Destruction of Army Electronic Materiel

Demolition and destruction of electronic equip

ment will be under the direction of the Comman

der and in accordance with TM 750-244-2.

Page UU. Appendix is designated as appendix A

and superseded as follows:

APPENDIX A

REFERENCES

DA Pam 310-1

DA Pam 310-7

TM 11-5094

TM 11-5095

TM 11-6625-200-15

TM 11-6625-274-12

TM 11-6625-366-15

TM 11-6625-524-14

TM 11-6625-683-15

TM 38-750

TM 43-0139

TM 740-90-1

TM 750-244-2

Appendix B is

Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types 7, 8,

and 9) Supply Bulletins, and Lubrication Orders.

US Army Equipment Index of Modification Work Orders.

Frequency Meters AN/URM-79 and AN/URM-82 TO 16-35FR4-6).

Frequency Meter AN/URM-80.

Operator's, Organizational, DS, GS, and Depot Maintenance Manual: Mul

timeters ME-26A/U, ME-26B/U, ME-26C/U, and ME-26D/U.

Operator's and Organizational Maintenance Manual: Test Sets, Electron Tube

TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U.

Operator's, Organizational, DS, GS, and Depot Maintenance Manual: Multime

ter TS-352B/U.

Operator's, Organizational, DS, GS, and Depot Maintenance Manual: Voltme

ter, Electronic AN/URM-145.

Operator, Organizational, DS, GS, and Depot Maintenance Manual: Signal

Generator AN/URM-127.

The Army Maintenance Management System (TAMMS).

Painting Instructions for Field Use.

Administrative Storage of Equipment.

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use

(Electronics Command),

added after appendix A.

•

APPENDIX B

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

1. General

This appendix provides a summary of the mainte

nance operations for TS-617/U, TS-617A/U, TS-

617B/U, and TS-617C/U. It authorizes categories

of maintenance for specific maintenance func

tions on repairable items and components and the

tools and equipment required to perform each

function. This appendix may be used as an aid in

planning maintenance operations.

2. Maintenance Function

Maintenance functions will be limited to and

defined as follows:

a. Inspect. To determine the serviceability of an

item by comparing its physical, mechanical,

and/or electrical characteristics with established

standards through examination.

b. Test. To verify serviceability and to detect

incipient failure by measuring the mechanical or

electrical characteristics of an item and compar

ing those characteristics with prescribed stan

dards.

c. Sen-ice. Operations required periodically to

keep an item in proper operating condition, i.e., to

clean, preserve, drain, paint, or to replenish

fuel/lubricants/hydraulic fluids or compressed air

supplies.

d. Adjust. Maintain within prescribed limits by

bringing into proper or exact position, or by

setting the operating characteristics to the

specified parameters.



#

*

e. Align. To adjust specified variable elements of

an item to about optimum or desired performance.

/. Calibrate. To determine and cause corrections

to be made or to be adjusted on instruments or test

measuring and diagnostic equipment used in

precision measurement. Consists of the compari

son of two instruments, one of which is a certified

standard of known accuracy, to detect and adjust

any discrepancy in the accuracy of the instrument

being compai ed.

g. Install. The act ofemplacing, seating, or fixing

into position an item, part, module (component or

assembly) in a manner to allow the proper

functioning ofthe equipment/system.

h. Replace. The act of sbustituting a serviceable

like-type part, subassembly, module (component

or assembly) for an unserviceable counterpart.

i. Repair. The application of maintenance

services (inspect, test, service, adjust, align,

calibrate, replace) or other maintenance actions

(welding, grinding, riveting, straightening, facing,

remachining, or resurfacing) to restore servicea

bility to an item by correcting specific damage,

fault, malfunction, or failure in a part, subassem-.

bly, module/component/assembly, end item or

system. This function does not include the trial

and error replacement of running spare type

items such as fuses, lamps, or electron tubes.

j. Overhaul. That periodic maintenance effort

(service/action) necessary to restore an item to a

completely serviceable/operational condition as

prescribed by maintenance standards (e.g.,

DMWR) in appropriate technical publications.

Overhaul is normally the highest degree of

maintenance performed by the Army. Overhaul

does not normally return an item to like-new

condition.

k. Rebuild. Consists of those services/actions

necessary for the restoration of unserviceable

equipment to a like-new condition in accordance

with original manufacturing standards. Rebuild

is the highest degree of materiel maintenance

applied to Army equipment. The rebuild operation

includes the act of returning to zero those age

measurements (hours, miles, etc.) considered in

classifying Army equipment/components.

3. Column Entries

a. Column 1, Group .Xumber. Column 1 lists

group numbers, the purpose of which is to identify

components, assemblies, subassemblies and mod

ule with the next higher assembly.

b. Column 2, Component/Assembly. Column 2

contains the noun names of components, as

semblies, subassemblies, and modules for which

maintenance is authorized.

c. Column 3, Maintenance Functions. Column 3

lists the functions to be performed on the item

listed in column 2. When items are listed without

maintenance functions, it is solely for purpose of

having the group numbers in the MAC and

RPSTL coincide.

d. Column U, Maintenance Category. Column 4

specifies, by the listing of a "worktime" figure in

the appropriate subcolumn(s), the lowest level of

maintenance authorized to perform the function

listed in column 3. This figure represents the

active time required to perform that maintenance

function at the indicated category of mainte

nance. If the number or complexity of the tasks

within the listed maintenance function vary at

different maintenance categories, appropriate

"worktime" figures will be shown for each cate

gory. The number of work-hours specified by the

"worktime" figure represents the average time

required to restore an item (assembly, subassem

bly, component, module, end item or system) to a

serviceable condition under typical field operating

conditions. This time includes preparation time,

troubleshooting time and quality assurance/

quality control time in addition to the time

required to perform the specific tasks identified

for the maintenance functions authorized in the

maintenance allocation chart. Subcolumns of

column 4 are as follows:

C . . . Operator/Crew

O . . . Organizational

F . . . Direct Support

H . . . General Support

D . . . Depot

e. Column 5, Tools and Equipment. Column 5

specifies by code, those common tool sets (not

individual tools) and special tools, test, and

support equipment required to perform the

designated function.

4. Tool and Test Equipment Require

ments (Table 1)

a. Tool or Test Equipment Reference Code. The

numbers in this column coincide with the num

bers used in the tools and equipment column ofthe

MAC. The numbers indicate the applicable tool or

test equipment for the maintenance functions.

6. Maintenance Categoi-y. The codes in this

column indicate the maintenance category allo

cated the tool or test equipment.



c. Nomenclature. This column lists the noun specific tool or test equipment.

name and nomenclature of the tools and test e. Tool Number. This column lists the manufac-

equipment required to perform the maintenance turer's part number of the equipment followed by

functions. the Federal Supply Code for manufacturers (five

d. National/NATO Stock Number. This column digit) in parentheses.

lists the National/NATO stock number of the Page 1*7. Figure 25.2 is added after figure 25.1.
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P0S 0-RANGE

1 100

2 250

3 500

4 750

BUCKING DIODE
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notes:

i. unless otherwise shown

resistors are in ohms,

capacitors are in uuf.

2 switch s3 viewed from

the front, switch s4

viewed from the rear

3. wiper contact i of the

turret range switch s7

does not touch stationary

contact i.

gra
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m(TSS17C/U).
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SECTION II MAINTENANCE ALLOCATION CHART

FOR

Q-KETERS TS-617/U, TS-617A/U, TS-617B/U, AND TS-617C/U

#

(I)

GROUP

NUMBER

(2)

COMPONENT/ASSEMBLY

S-METERS TS-617/U, TS-617A/U, TS-617B/U,

AND TS-617C/U

01

0101

010?

010201

0?

020!

9202

Q-METER PANEL SUBASSEMBLY

ALUMINUM CASE

COVER

CABLE ASSESLY RF C0-U32/U (2 FT)

COIL CASE

~AtJ~iM C'jrl AJII t:£'1"~

(3i

MAINTENANCE

FUNCTION

Inspect

Service

Adjust

Test

Repair

Adjust

Align

Repair

Overhaul

Repair

Repair

Repair

Repair

Repair

Repair

Repair

repair

Pe^lace

(4)

MAINTENANCE CATEGORY

0.5

0.5

0.5

1.0

2.0

0.5

0.5

3.5

0.5

0.5

0.5

0.5

0.5

0.2

,'5;

TOOLS AND

EQUIPMENT

laual only

11

.1 operating

adjustment only)

thru 6,8,9,10

U

thru 6,6,9,10

thru 10

t



TOOL OR TEST

EQUIPMENT

REF CODE

i

3

Ii

5

6

7

b

9

10

11

TABLE 1. TOOL AND TEST EQUIPMENT REQUIREMENTS

FOR

Q-METERS TS-617/U. TS-617A/U, TS-617B/U. AND TS-617C/U

 

MAINTENANCE

CATEGORY

k,:

D

H

H,D

H,D

H.D

H,D

H,D

K,D

0

NOMENCLATURE

MULTIMETER ME-26D/U

TRANSFORMER, VARIABLE POWER CN-16A/U

TEST SET, ELECTRON TUBE TV-2C/U

TEST SET, ELECTRON TUBE TV-7D/U

INDUCTANCE STANDARD, FIXED MX-2108/G

GENERATOR, SICNAL AN/URM-127

TOOL KIT, ELECTRONIC EQUIPMENT TK-100/G

FREQUENCY METER AN/URM-79

FREQUENCY METER AN/UBM-80

VOLTMETER, ELECTRONIC AN/URM-U5

TOOLS AND TEST EQUIPMENT AVAILABLE TO THE RBPilHPKRSOtl

BECAUSE OF HIS /KM ASSIGNED MISSI0N

NATIONAL/ NATO

STOCK NUMBER

6625-00-913-9781

5950-00-235-2086

6625-00-669-0263

6625-00-820-0061i

6625-00-5*2-1396

6625-00-783-5965

518O-OO-605-O079

6625-00-668-97 l'9

6625-00-61)9-1'286

6625-00-973-3986

TOOL NUMBER

•

i
B-<" Charge 5



By Order of the Secretary of the Army:

 

Official:

FRED C. WEYAND

General, United States Army

ChiefofStaff

PAUL T. SMITH

Major General, United States Army

The Adjutant General

 

DISTRIBUTION:

Active Army:

USASA (2)

COE(l)

TSG(1)

USAARENBD(l)

DARCOM(l)

MICOM (2)

TECOM (2)

TRADOC (2)

LOGCOMDOl)

OS Maj Gomel (4)

USACC(4)

MDW(l)

Armies (2)

Corps (2)

Instl (2) except

PtGillemUO)

Ft Gordon (10)

FtHuachuca(lO)

Ft Carson (5)

SAAD(MOI

LBAD(14j

TOAD (14)

SHADCil

Ft Richardson (ECOM Ofc) (2)

HISA(Ft Monmouth) (33)

Svc Colleges (1)

L'SASESS(5)

USAICS (3)

USAADS(2)

USAFAS (2)

USAARMS(2)

USAIS(2)

L'SAES(2)

MAAG(l)

USARMIS(l)

L'SAERDAA(1)

USAERDAW(1)

SiffFLDMSU)

Units org under fol TOE: -1 ea.

11-16

11-17

11-16

11-97

11-9K

11-117

11-5001AA-AC)

ARNG&USAR:None.

For explanation of abbreviations used, see AR .'flU-50.
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Changes now in effect: C 1, C 2, and C 4

TM 11 -2635A

*C4

Q METERS TS-617/U, TS-617A/U, AND TS-617B/U

#

#

 

TM 11-2635A, 21 February 1956, is changed

as follows:

Note. The parenthetical reference to previous changes

(example: "page 1 of C 2") indicates that pertinent

material was published in that change.

Page 1. Add paragraph 1.1 after paragraph 1.

1.1 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

the equipment. DA Pam 310-4 is an index of

current technical manuals, technical bulletins,

supply bulletins, lubrication orders, and modifi

cation work orders available through publications

supply channels. The index lists the individual

parts (-10, -20, -35P, etc.) and the latest

changes to and revisions of each equipment pub-

ication.

Delete paragraph 2 and substitute —

2. Forms and Records

a. Reports of Maintenance and Unsatisfactory

Equipment. Use equipment forms and records in

accordance with instructions in TM 38-750.

6. 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 Publica

tion 378 (Navy), and AFR 71-4 (Air Force).

c. Reporting of Equipment Manual Improve

ments. The direct reporting of individual user of

errors, omissions, and recommendations for

improving this manual is authorized and en

couraged. DA Form 2028 (Recommended

Changes to DA Technical Manual Parts Lists or

Supply Manual 7, 8, or 9) will be used for report-

• Thii change supersedes C 3, 21 March 1961.

TAO0 8J96A—70441»—October 1968

HEADQUARTERS

DEPARTMENT OF THE ARMY

Washington, D.C., 9 October 1963

ing these improvements. This form will be com

pleted in triplicate using pencil, pen, or type

writer. The original and one copy will be for

warded direct to Commanding Officer, U.S. Army

Electronics Materiel Support Agency, ATTN:

SELMS-MP, Fort Monmouth, N.J., 07703. One

information copy will be furnished to the indi

vidual's immediate supervisor (officer, noncom

missioned officer, supervisor, etc.).

Page 9, paragraph 12.1 (page 2 of C2 as

changed by C3, 21 March 1961) heading. Change

"TC-617/U" to TS-617/U.

Page IS, paragraph 14.3d (page 4 of C2 as

changed by C3, 21 March 1961) line 3. Change

"9" to Q.

Paragraph 14.8h (page 5 of C2 as changed

by C3, 21 March 1961) line 3. Delete the for

mula and substitute —

0.Q2
Rp = ohms.

2* fC, (0,-0,)

Paragraph 14.9(i (page 5 of C2 as changed

by C3, 21 March 1961), line 3. Delete the for

mula and substitute —

Qi-Q2
R„ = ohms.

2ir fC2 Q, Q,

Line 6. Delete "C, = capacitance from par

agraph 14.8e in farads."

Paragraph 14. lid (page 6 of C2 as changed

by C3, 21 March 1961) line 2. Change

q

2
4-to

Page 15, paragraph 16.1c (page 6 of C2 as

changed by C3, 21 March 1961) line 3. Delete

the formula and substitute —



Paragraph 16.2c (page 7 of C2 as changed

by C3, 21 March 1961), line 3. Delete the for

mula and substitute —

L = ^(cfc7)-

Delete section 1 and substitute —

22. Scope of Maintenance

The maintenance duties assigned to the opera

tor and organizational repairman of the equip

ment are listed below together with a reference

to the paragraphs covering the specific mainte

nance functions.

a. Daily preventive maintenance checks and

services (par. 25).

b. Weekly preventive maintenance checks and

services (par. 26).

c. Monthly preventive maintenance checks

and services (par. 27) .

d. Quarterly preventive maintenance checks

and services (par. 27.1).

e. Cleaning (par. 27.2).

/. Touchup painting (par. 27.3) .

g. Troubleshooting (par. 28).

23. Preventive Maintenance

Preventive maintenance is the systematic

care, servicing, and inspection of equipment to

prevent the occurrence of trouble, to reduce

downtime, and to assure that the equipment is

serviceable.

a. Systematic Care. The procedures given in

paragraphs 25 through 27.3 cover routine sys

tematic care and cleaning essential to proper up

keep and operation of the equipment.

6. Preventive Maintenance Checks and Serv

ices. The preventive maintenance checks and

services charts (par. 25 through 27.1) outline

functions to be performed at specific intervals.

These checks and services are to maintain Army

electronic equipment in a combat serviceable con

dition; that is, in good general (physical) condi

tion and in good operating condition. To assist

operators in maintaining combat serviceability,

the chart indicates what to check, how to check,

and what the normal conditions are. The Refer

ence column lists the illustrations, paragraphs,

or manuals that contain detailed repair or re

placement procedures. If the defect cannot be

remedied by performing the corrective actions

listed, higher echelon maintenance or repair is

required. Records and reports of these checks

and services must be made in accordance with

the requirements set forth in TM 38-750.

24. Preventive Maintenance Checks and

Services Periods

Preventive maintenance checks and services

of the equipment are required daily, weekly,

monthly, and quarterly.

a. Paragraph 25 specifies the checks and serv

ices that must be accomplished daily (or at least

once each week if the equipment is maintained

in standby condition).

b. Paragraphs 26, 27, and 27.1 specify addi

tional checks and services that must be per

formed on a weekly, monthly, and quarterly basis

respectively.

•

t
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25. Daily Preventive Maintenance Checks and Services Chart

Sequence

No.

Item Procedure References

1 Completeness See that the equipment is complete (SIG 7 &

8 TS-617/U).

o Clean the exterior surfaces, including the panel

and meter glasses (par. 27.2). Check the

meter glass and indicator lens for cracks.

3 Check the tightness of all connectors.

4

5

Controls and indicators While making the operating checks (item 5),

observe that the mechanical action of each

knob, dial, and switch is smooth and free of

external or internal binding, and that there

is no excessive looseness. Also, check the

meter for sticking or bent pointer.

Operate the equipment according to par. 32. Par. 32.

26. Weekly Preventive Maintenance Checks and Services Chart

#

Sequence

No.

Item Procedure References

1 Cables Inspect cord, cables, and wires for chafed,

cracked, or frayed insulation. Replace con

nectors that are broken, arced, or worn ex

cessively.

None.

2 Handles and latches Inspect handles, latches, and hinges for loose

ness. Replace or tighten as necessary.

None.

3 Metal surfaces Inspect exposed metal surfaces for rust and

corrosion. Touchup paint as required (par.

27.3).

None.

#

TAGOMMA



27. Monthly Preventive Maintenance Checks and Services Chart

Sequence

No.

Item Procedure References

^ Pluckout items Inspect seating of pluckout items. Make sure

that tube clamps grip tube bases tightly.

None.

2 Jacks Inspect jacks for snug fit and good contact. None.

3 Transformer terminals Inspect the terminals on the power trans

former. All nuts must be tight. There should

be no evidence of dirt or corrosion.

None.

4 Terminal blocks Inspect the terminal blocks for loose connec

tions and cracked or broken insulation.

None.

5 Resistors and capacitors .... Inspect the resistors and capacitors for cracks,

blistering, or other detrimental defects.

None.

6 Gaskets and insulators Inspect insulators and bushings for cracks,

chipping, and discoloration.

None.

7 Variable capacitors Inspect variable capacitors for dirt, corrosion,

and deformed plates.

8 Interior Clean interior of chassis and cabinet.

i

27.1 Quarterly Preventive Maintenance Checks and Services Chart

Sequence

No.

Item Procedure References

1 Publications See that all publications are complete, service

able, and current.

DA Pam 310-4

2 Modifications Check DA Pam 310-4 to determine if new

applicable MWO's have been published. All

URGENT MWO's must be applied imme

diately. All NORMAL MWO's must be

scheduled.

TM 38-750 and

3 Spare parts Check all spare parts (operator and organi

zational) for general condition and method

of storage. There should be no evidence of

overstock, and all shortages must be on valid

requisitions.

DA Pam 810-4.

SIG 7 & 8 TS-617/U.

#
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27.2 Cleaning

Inspect the exterior of the equipment. The ex

terior surface should be clean, and free of dust,

dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean

cloth.

Warning: Cleaning compound is flammable

and its fumes are toxic. Provide adequate ven

tilation. 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.

7930-395-9542).

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 become

damaged.

d. Clean the front panel, meter, and control

knobs ; use a soft clean cloth. If necessary, damp

en the cloth with water; mild soap may be used

for more effective cleaning. Wipe dry with a

cloth.

27.3 Touchup Painting Instructions

Remove rust and corrosion from metal sur

faces by lightly sanding them with fine sand

paper. Brush two thin coats of paint on the bare

metal to protect it from further corrosion. Refer

to the applicable cleaning and refinishing prac

tices specified in TM 9-213.

Page 17. Delete fig. 6.

Page 18. Delete fig. 7.

Page 82, paragraph 45, chart, line 3. Change

"TM 11-5083" to TM 11-6625-274-12.

Page U. Add APPENDIX after chapter 7.

#
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APPENDIX

REFERENCES
*

DA Pam 310-4

SIG 7 & 8 TS-617/U

TM 9-213

TM 11-5094

TM 5095

TM 11-5511

TM 11-5527

TM 11-6625-261-12

TM 11-6625-274-12

TM 11-6625-320-12

TM 38-750

Index of Technical Manuals, Technical Bulletins, Supply Bulletins, Lubri

cation Orders, and Modification Work Orders.

Q Meter TS-617/U; TS-617A, B/U.

Painting Instructions for Field Use.

Frequency Meters AN/URM-79 and AN/URM-82.

Frequency Meter AN/URM-80.

Electronic Multimeter TS-505/U.

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

Operator's and Organizational Maintenance Manual : Audio Oscillators TS-

382A/U, -382B/U, -382D/U, -382E/U, and -382F/U.

Operator's and Organizational Maintenance Manual: Test Sets, Electron

Tube TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U.

Operator's and Organizational Maintenance Manual : Voltmeter, Meter ME-

30A/U and Voltmeters, Electronic ME-30B/U and ME-30C/U.

The Army Equipment Record System and Procedures.

t

TAGOU66A
t



By Order of the Secretary of the Army :
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

TM 11-2635A

TO 33A1-6-211-11

*C 2

Q METERS TS-617/U, TS-617A/U, AND TS-617B/U

TM 11-2635A

TO 33A1-6-211-11

Changes No. 2

DEPARTMENTS OF THE ARMY

AND THE AIR FORCE

Washington 25, D. C, 29 July i960

+

*

TM 11-2635A, 21 February 1956, is changed

as indicated so that the manual also applies to

Q Meter TS-617/U and Q Meter TS-617A/U.

Change the title of the manual to : Q METERS

TS-617/U, TS-617A/U, AND TS-617B/U.

Note. This manual with C 1, 16 April 1956, and C 2,

29, July 1960, supersedes TM 11-2635, 3 January 1945.

Page 1, chapter 1. Add the following Note

below the title of ch ipter 1.

Note. Q Meters TS-617/U and TS-617A/U are sim

ilar to Q Meter TS-617B/U. Information in this man

ual applies to all models unless otherwise specified.

Change (fig. 1) to (fig. 1 and 5.1) in the fol

lowing places:

Page 1. Paragraph 1a, line 3.

Paragraph 3a, line 1.

Paragraph 36, line 1, after "coil

case" add: (TS-617A/U and

TS-617B/U only).

Add: "(TS-617B/U only)" in the following

places :

Page 2. Paragraph 4. Line 17, after Q-

range.

Line 22, after In

ductance range.

Line 23, after Re

sistance range.

Line 25, after Pow

er requirements.

Line 28, after Cur

rent.

Line 30, after

Weight.

Paragraphs 5 and 6, after para

graph headings.

Page 3. Paragraph 7, after heading.

Page U. Chapter 2, below title to chapter.

Page 8. Paragraph 12, after heading.

Page 9. Paragraphs 13 and 14, after head

ings.

Page 13. Paragraph 15, after heading.

Page 1U. Paragraph 16, after heading.

Page 15. Paragraph 17, after heading.

Page 16. Section I, after heading.

Page 20. Paragraph 31, after heading.

Page 21. Paragraph 32, after heading.

Page 23. Paragraph 34, after heading.

Pages 2U-29. Paragraphs 35-42, after

headings.

Paragraph 436(3), after

subparagraph heading.

Paragraph 44, after head

ing.

Paragraph 45, after head

ing.

Paragraphs 47, 48, and 49,

after headings.

Section II, after heading.

Section III, after heading.

Section I, after heading.

After figure caption.

Change 'V/tf" to farads in the following

places :

Page 12. Paragraph 14/(9), formula.

Paragraph 14a (9), formula.

Page 2, paragraph 4, under "Capacity range"

after "460 ^f" add : (450 wf in TS-617/U and

TS-617A/U).

Under "Q-range" after last item add : (20-

625 in TS-617/U and TS-617A/U).

Opposite "Number of tubes" after "6" add :

(3 in TS-617/U and TS-617A/U).

Page 31.

Page 32.

Pages 33-38.

Page U0.

Page U2.

Page U3.

Page U7/U8.

' These changes supersede TM 1 1-2635, 3 January 1945.
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Page 3. Add paragraph 6.1.

6.1. Description of Components (TS—617/U

andTS-617A/U)

Fourteen plug-in rf coils and a metal carry

ing case are provided with the TS-617A/U. The

rf coils are used as Q meter test coils over the

frequency range of 50 kc to 20 mc. Seven plug-

in rf coils are provided for the TS-617/U.

Add paragraphs 7.1 and 7.2.

7.1. Running Spares (TS - 617/U and TS-

617A/U)

The following is a list of running spares for

the Q meter :

1 indicator lamp, 2.5-volt, 0.50 amp, type

41.

5 fuses, 1.5-amp, 250-volt.

1 tube, 1659.

1 tube, 5 W4GT.

1 tube, #BRC-102-A.

+

7.2. Differences in Models

Item Q Meter TS-617B/U Q Meters TS-617/U. TS-617A/U

Dimensions 11" high by 8" deep by 20" wide

5726/6AL5W, 5814A, 5763, 543WGTA _--

Q meter 0-100 ua

14 plug-in coils _ . _

12.5" high by 8.5" deep by 20" wide.

Tubes . _ _ #BRC-102-A, 1659, 5W4GT.

Meters Q meter 180 ua, Q multiply 1.75 ua.

Rf Coils . _ _ 7 plug-in coils in TS-617/U, 14 plug-in coils

Switches

Controls

Q RANGE, LEVEL-Q

in TS-617A/U.

Not included.

Not included.ZERO ADJ LEVEL

Page 9. Add paragraph 12.1.

12.1. Controls and Indicators (TC-617/U

andTS-617A/U)

The following table lists the controls and in

dicators of the Q meter (fig. 5.1) and lists their

functions :

ControI or indicator

ON-OFF switch

Oscillator frequency

coarse control.

Oscillator frequency

fine control.

Oscillator range

switch.

Vtvm zero adjust

Oscillator output con

trol coarse.

Oscillator output con

trol vernier.

Q voltmeter

Oscillator output

MICRO MICRO FAR

ADS coarse control

(Q tuning).

Function

Turns Q meter on and off.

Used for rapid tuning of the

oscillator.

Used for fine adjustment of

the oscillator frequency

coarse control.

Selects frequency band of rf

oscillator.

This is used to zero-adjust the

Q meter.

Limits the output voltage of

the oscillator.

Vernier adjustment of oscil

lator output control.

Indicates Q of circuit under

test.

The reading on this meter is

used for Q multiplication.

Indicates the amount of capac

itance under test.

ControI or indicator

MICRO MICRO FAR

ADS fine control.

Function

Used for fine adjustment of

the MICRO MICRO FAR

ADS coarse control.

MICRO MICRO FAR- Used for vernier adjustments

ADS vernier control. of the MICRO MICRO FAR

ADS coarse control.

Pilot lamp Indicates when power ON-

OFF switch is at ON.

Fuses, 1.5 AMPS Line fuses (located in line

plug).

Dual voltage switch Selects line voltage of ac

S102 (115-230V) power source.

(fig. 19.1).

HI-LO switch S102 For use when the line voltage

(fig. 19.1). is above or below rated value

of 115 or 230 volts.

Rf jack Provides oscillator output for

use as a signal source. May

be used for external oscil

lator input to Q meter.

COIL LO and COIL HI Provide for connection of rf

binding posts. coils between COIL LO and

COIL HI binding posts for

test purposes.

CAP HI and GND Provide for the connection of

binding posts. external capacitors between

CAP HI and GND binding

posts.

#

#
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Page 9. Add paragraph 13.1.

13.1. Starting Procedure (TS-617/U and

TS-61 7A/U)

a. Preliminary. Determine the line voltage

available and provide the proper switch condi

tions (HI-LO and dual voltage switch). Insert

the line cord into the ac source.

b. Starting.

Caution: Before turning the Q meter on, set

the oscillator output control (coarse) (fig. 5.1)

to midposition to avoid a possible overload of

the thermocouple.

(1) Throw the OFF-ON switch to ON.

The pilot lamp should light.

(2) Turn the oscillator range switch to

the desired frequency range.

(3) Allow 1 minute for warmup.

Page 13. Add paragraphs 14.1 through 14.11.

14.1. Oscillator Output Voltage Adjustment

(TS-61 7/U and TS-61 7A/U)

a. Select the oscillator frequency to be used

for a measurement by adjustment of the oscil

lator range switch and frequency controls (fig.

5.1).

b. Adjust the oscillator output controls for a

reading of 1 on the oscillator output voltmeter

for Q readings up to 250.

c. Adjust the oscillator output controls for

readings of 1.1 to 2.5 for Q values above 250.

Caution: Be careful when changing the os

cillator frequency to watch the oscillator output

voltmeter and avoid overloading. Excessive os

cillator output may result in damage to the

thermocouple.

14.2. (TS-Q Voltmeter Zero Adjustment

61 7/U and TS-61 7A/U)

The Q voltmeter is adjusted to zero with the

vtvm zero-adjust control located below and to

the left of the Q voltmeter (fig. 5.1).

a. Short-circuit or connect a coil between the

COIL LO and COIL HI binding posts.

b. Detune the Q circuit by rotating the

MICRO MICRO FARADS coarse control (Q

4

*

\ ".EUO«NC.

v ;ro fa«aos]

 

OSClLL»*0it

fHfOUtUCt OSCH.L»iO<»

»Ot V1VM It 00 OUTPUT

MM «0JU*1 vtv

1'C'S 05C [

O01PU1 OL>"

COKXHOi.

CC»«« VCKN'CR

iW?r,5S*.Cl-'

Figure 5.1. (Added) Q Meters TS-617IU and TS-617A/U, controls and indicators.
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tuning capacitor) through an appreciable range

and observing that no change occurs in the Q

voltmeter reading.

c. Adjust the Q voltmeter to zero by means

of the vtvm zero-adjust control.

14.3. Measurement Procedure for Q (TS—

617/UandTS-617A-U)

a. Estimate roughly the frequency at which

the coil to be measured will resonate.

b. Connect the coil to be measured across the

COIL LO and COIL HI binding posts.

c. Set the oscillator frequency dial to the

resonant frequency of the coil to be measured.

d. Rotate the Q tuning capacitor until a maxi

mum (resonance) is indicated on the Q volt

meter. The' 9 voltmeter reading at resonance

times the oscillator output voltmeter (Q multi

plier) reading will directly indicate the Q of

the coil under test.

1 4.4. Inductance Measurement (TS — 61 7/U

andTS-617A/U)

a. Disable the rf oscillator by placing the

oscillator range switch to a position intermedi

ate between any of the frequency range settings.

6. Use the shielded cable provided to couple

the output of an external rf oscillator to the

Q meter rf jack.

c. Connect the inductance to be measured to

the COIL LO and COIL HI binding posts.

d. Set the Q tuning capacitor to approxi

mately 400 fi/d and resonate the Q circuit by

adjusting the external oscillator frequency.

e. Record the oscillator frequency and the

Q tuning capacity dial reading. Use the follow

ing formula to determine the effective series

inductance.

2.53X101 o

Ls
f2C,

Ls — effective series inductance in micro

henries.

Cj = Q tuning capacitance in pfd .

f- = external rf generator frequency in kc.

Note. The output of the external oscillator must be

variable from 1 kc to 60 kc and capable of supplying

a maximum current of 0.5 ampere into an impedance

of approximately 1 ohm. The inductance measured by

the above method varies from two-tenths of a micro

henry to two-tenths of a henry with an accuracy of

3 percent.

14.5. Small Inductance in Series with Large

Inductance (TS-617/U and TS-617

A/U)

a. Choose an rf coil that will resonate at the

desired measuring frequency. For rf coil char

acteristics, refer to paragraph 14.7.

6. Connect the coil between the COIL LO and

COIL HI binding posts.

c. Set the oscillator frequency (internal or

external) to a value that will permit resonating

the Q circuit with the Q tuning capacitor set at

400 /i,xf.

d. Resonate the Q circuit by means of the

Q tuning capacitor. Record the Q tuning ca

pacitance as C, and the frequency as /.

e. Connect the inductance to be measured L.

series with one rf coil lug and the COIL LO

binding post ; be careful that no coupling exists

between the coil and the small inductance (coils

at right angles) .

/. Resonate the Q circuit by means of the

Q tuning capacitor. Record the new Q tuning

capacitance as C2.

g. Use the following formula to determine

the effective series inductance :

, 2.53X1Q1Q (d— C2)

L8~ " /2dC2

Ls = effective series inductance in micro

henries.

/ = frequency in cps.

C = capacitance in micromicrofarads.

1 4.6. Measurement of Capacitors Below 430,

m4 (TS-617/U and TS-617A/U)

a. Select an rf coil that will resonate in the

frequency range of the measurement. For rf

coil characteristics, refer to paragraph 14.7.

Note. To measure an unknown capacitor, the proper

test coil is the one marked with the frequency range

in which the capacitor will eventually work. Keep all

capacitor leads short during the measurement process.

6. Connect the coil between the COIL LO and

COIL HI binding posts.

c. Set the MICRO MICRO FARADS coarse

control to a high capacitance setting (approxi

mately 400 /x/if) and record this setting as C^

d. Adjust the oscillator frequency coarse and

fine controls for a peak reading on the Q volt

meter (resonance).

*

#
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e. Connect the capacitor to be tested between

CAP HI and GND binding posts.

/. Readjust the MICRO MICRO FARADS

coarse control for a peak reading on the Q volt

meter and record the new capacitance reading

as C2.

g. Compute the value of the unknown capaci

tor, using the following formula :

C/ =^ C i — C2

where :

C = capacitance of unknown capacitor is

/t/if.

Ci = total capacitance required for resonance

(c above).

C2 = difference between known and unknown

capacitance required for resonance

(/ above) .

14.7. Characteristics of Rf Coils (TS-617/U

andTS-617A/U)

Reference
Inductance Q (approx) Tuning range

designation

L14 1uh 180 8-20 mc

L15 2.5 uh 200 6-14 mc

L16 5uh 200 3.5-10 mc

L17 10 uh 200 2.5-7 mc

L18 25 uh 200 1.5-4.6 mc

L19 50 uh 200 1.1-3 mc

L20 100 uh 200 800-2,000 kc

L21 250 uh 200 500-1,400 kc

L22 500 uh 170 350-1,000 kc

L23 1rah 170 250-700 kc

L24 2.5 mh 170 150-450 kc

L25 5 mh 160 110-300 kc

L26 10 mh 140 80-200 kc

L27 25 mh 110 60-140 kc

Note. CoiIs L19, L20. L21, L22, 1.23, L26, and L2T are not sup

pIied with the TS-617/U.

14.8. High Resistance in Parallel with Q Cir

cuit (TS-617/U and TS-617A/U)

a. Select an rf coil that will resonate at the

desired measuring frequency with a convenient

tuning capacitance (Q tuning) . For rf coil char

acteristics, refer to paragraph 14.7.

6. Connect the coil between the COIL LO and

COIL HI binding posts.

c. Set the oscillator frequency controls to the

desired measuring frequency.

d. Set the oscillator output controls for a

reading of 250 on the Q voltmeter.

e. Adjust the Q tuning capacitor for a peak

reading (resonance) on the Q voltmeter. Record

the Q reading as Qi and the tuning capacitance

as C\.

f. Connect the resistor to be measured be

tween the CAP HI and GND binding posts.

gr. Readjust the Q tuning capacitor for a new

peak reading on the Q voltmeter. Record this

reading as Q2.

h. Use the following formula to determine

the effective parallel resistance.

R,=
Qi Q2

2/Ci (Qi— Q2)
ohms.

f

effective parallel resistance,

oscillator frequency in cps.

capacitance in farads.

14.9. Low Resistance in Series with Q Cir

cuits (TS-617/U and TS-617A/U)

a. Repeat the procedure outlined in paragraph

14.8a through e.

b. Connect the resistor to be measured in

series with one rf coil lug and the COIL LO

binding post.

c. Readjust the Q tuning capacitor for a new

peak reading on the Q voltmeter. Record this

Q reading as Q2, and the new Q tuning capaci

tance as C2.

d. Use the following formula to determine

the effective series resistance :

R,

Cx (Qi

C2

Q2)

ohms.

R. =

/
=

Ci =

C2 -

2 fCt Q-t Q2

effective series resistance

oscillator frequency in cps.

capacitance from paragraph 14.8e in

farads,

capacitance from c above in farads.

14.10. Distributed Capacitance (Accurate

Method) (TS-617/U and TS-617A/U)

a. Connect the coil to be tested between the

COIL LO and COIL HI binding posts.

6. Set the Q tuning capacitor to approximately

400 fifif. Record the capacitance as C\.

c. Adjust the oscillator frequency coarse and

fine controls for a peak reading on the Q volt

meter (resonance). Record the frequency as f%.

AG0 804A



d. Turn the oscillator frequency coarse and

fine controls to 10 times /t.

e. Replace the coil to be tested with an rf coil

that will resonate at approximately 10 ft. For

rf coil characteristics, see paragraph 14.7.

/. Adjust the Q tuning capacitor for a peak

reading on the Q voltmeter.

g. Connect the coil to be tested to the CAP

HI and GND binding posts. Be careful to avoid

coupling between the two coils.

h. Readjust the Q tuning capacitor for a peak

reading on the Q voltmeter.

i. If the Q tuning capacitance reading was in

creased in h above, perform the following :

(1) Adjust the oscillator frequency con

trols for an increased dial reading (10

to 20 percent).

(2) Remove the coil to be tested.

(3) Repeat / through h above.

j. If the Q tuning capacitance reading was

decreased in h above, perform the following :

(1) Adjust the oscillator frequency con

trols for a decreased dial reading (10

to 20 percent) .

(2) Remove the coil to be tested.

(3) Repeat / through h above.

k. Repeat the steps in / through j above until

the step in h above does not require readjust

ment for a peak reading on the Q voltmeter.

Note the oscillator frequency as /0.

I. Use the following formula to find the dis

tributed capacitance.

Cd

(#)'

Cx farads.

Cd

f

distributed capacitance in farads,

frequency in cps.

14.11. Distributed Capacitance, Approximate

Method (TS-617/U and TS-617A/U)

a. Connect the coil to be tested between the

COIL LO and COIL HI binding posts.

6. Set the Q tuning capacitor to approximately

50 pfrf. Record the capacitance as Cj .

c. Adjust the oscillator frequency coarse and

fine controls for a peak reading on the Q volt

meter (resonance). Record this dial setting

as A.

d. Reset the oscillator frequency coarse and

fine controls to a lower frequency equal to F\.

e. Resonate the Q circuit by means of the

Q tuning capacitor. Record the new Q tuning

capacitance as C2.

f. Use the following formula to determine the

distributed capacitance :

Cd =C2~4Cl farads

Ca = distributed capacitance in farads

/ = frequency in cps

Page 15. Add paragraphs 16.1 and 16.2.

16.1. Distributed Capacitance Correction for

Q (TS-617/U and TS-617A/U)

The distributed capacitance of a coil results

in an effective Q which is less than the true Q.

The difference between effective Q and true Q

varies with the ratio of the distributed capaci

tance to the capacitance of the internal reso

nating capacitor. Find the true Q, as follows:

a. Measure the Q as described in paragraph

14.3. Record the Q tuning capacitance as Cx

and the Q as Q0.

b. Measure the distributed capacitance of the

coil (par. 14.10 or 14.11).

c. Calculate the true Q, using the following

formula :

true Q = Q
.(H*)

 

03

internal resonating capacitance (Q tun

ing) in farads,

distributed capacitance in farads.

16.2. Distributed Capacitance Correction for

Inductance (TS-617/U and TS-617

A/U)

Correct the effective inductance of a coil for

the effect of the distributed capacitance as fol

lows:

a. Calculate the inductance (par. 14.4 or

14.5). Record the inductance as Le.

b. Measure the distributed capacitance of the

coil (par. 14.10 or 14.11).

t

t

f
AGO 804A



♦

c. Calculate the true inductance L, using the

following formula :

\C + Cd)

C = internal resonating capacitance (Q

tuning) in farads.

Cd = distributed capacitance in farads.

Le = effective inductance.

Page 15. Add paragraph 17.1.

17.1. Stopping Procedure (TS-617/U and

TS-617A/U)

a. Throw the ON-OFF switch to OFF.

b. Disconnect the line cord from the power

outlet.

Page 23, figure 8. Add the following note :

NOTE:

LEVEL VTVM NOT USED IN TS-617/U

OR TS-617A/U.

Page 33, paragraph 46/(7). Add the follow

ing to the warning:

Selenium rectifiers are not used in the

TS-617/U or TS-617A/U.

+

«ANO£ SWITCH
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Figure 19.1. (Added) Q Meters TS-617/U and TS-617A/U, parts location.

Page U2. Add Section 11.1.

Section II.1 . REPAIRS (TS-61 7/U AND TS-61 7A/U)

57.1. Replacement of Thermocouple Unit a thermocouple, a 0.04-ohm coupling resistor,

a. General. The replacement thermocouple and a shielded cable, which connects the thermo-

unit consists of a shielded thermocouple mount, couple and a 0.04-ohm coupling resistor to the

AGO 804A 7



oscillator. There is also a guard that protects

the projecting thin-tinned copper strip, which

serves to connect the 0.04-ohm coupling resis

tor to the Q measuring circuit. The shielded

cable also contains the leads that connect the

dc output of the thermocouple to the oscillator

output voltmeter (Q multiplier) through the rf

filter contained in the oscillator shield box.

b. Removal of Thermocouple Unit (fig. 5.1).

(1) Remove the panel from the Q meter,

(a) Remove the screws on the sides and

top edge of the panel.

(6) Place the panel face down, prefera

bly on some soft material.

(2) Remove the oscillator shield box cover

(covers oscillator range switch assem

bly (fig. 19.1)).

(a) Remove the four screws on the top

surface of the cover.

(6) Loosen the three screws on the out

side edge, and loosen the three hexa

gonal-head screws on the inside edge

of the shield box cover.

(c) Slide the cover off.

(3) Disconnect the defective thermocouple

unit.

(a) Unsolder the three wires connected

to the thermocouple filter and oscil

lator output terminals (inside the

oscillator shield box) .

(6) Unsolder cable shielding from the

grounding lug of the oscillator

shield box.

(c) Unsolder the binding post end of

the thin-tinned copper strip leading

from the thermocouple unit to the

adjacent binding post.

Caution: Use a hot iron and apply

only long enough to free the connec

tion. Avoid overheating the binding

post and the 0.04-ohm coupling re

sistor within the thermocouple unit.

Be careful in lifting the tinned cop

per strip from the binding post.

Avoid damage to this strip and the

0.04-ohm resistor.

(4) Remove the thermocouple unit from

the panel by removing the two screws

that secure it. These screws are acces

sible from the top of the panel.

(5) Remove calibrating resistor R1 13 (fig.

19.1).

(6) Install the replacement thermocouple

unit.

(a) Remove the guardplate from the re

placement thermocouple by care

fully removing the protective card

board and the two 6/32 binding-

head screws.

(6) Secure the thermocouple unit in

place in the Q meter with the two

securing screws ((4) above).

(c) Using a hot iron, solder the tinned

copper strip to the binding post.

Caution: Leave a small amount of

slack in the lead.

(d) Solder the cable shield to the

grounding lug in the oscillator shield

box.

(e) Connect and solder the three wires

to the thermocouple filter and oscil

lator output terminals.

Caution: Make certain of the out

put lead polarities before soldering

connections.

(/) Replace the oscillator shield box

cover.

(7) Replace the calibrating resistor as

follows :

(a) Set the oscillator output controls

fully counterclockwise.

(6) Connect Decade Resistance Box TS-

679/U (TM 11-5520) in place of

the calibrating resistor. Set the TS-

679/U at approximately 20 ohms.

(c) Turn the ON-OFF switch (fig. 5.1)

to ON. Allow 5 minutes for the Q

meter to warm up.

(d) Set the oscillator frequency at 75 kc.

(e) Attach an ac vtvm (ME-30A/U or

equal) between the COIL LO and

GND binding posts of the Q meter.

(/) Turn the oscillator output controls

clockwise slowly until 20 mv is in

dicated on the vtvm. Observe the

oscillator output voltmeter. If the

meter reads full scale before 20 mv

is reached, add resistance to the

decade box.

#

t
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(g) Adjust the decade resistance box

for a reading of 1 on the output

voltmeter when the vtvm reads 20

mv.

Caution: Do not allow the vtvm

reading to exceed 20 mv. At this volt

age, the thermocouple is approach

ing a burnout point.

(h) Use the value indicated on the

decade box for calibrating resistor

R113. The resistor should be wound

with magnum wire.

57.2. Adjustment

Dial

of Oscillator Frequency

If the dials or indicators have been removed

for any reason, replace as follows :

a. Turn the oscillator tuning capacitor to the

full mesh position.

b. Loosen the setscrews, holding the fre

quency dial, and turn until the zero line on the

dial scale coincides with the vertical line of the

top indicator.

c. Secure the dial to the shaft with the set-

screws.

Note. The dial should be positioned on the shaft close

to the indicator to avoid parallax but should not scrape.

d. Adjust the upper oscillator frequency indi

cator (if necessary) to coincide exactly with

the zero line on the dial scale.

e. Adjust the lower oscillator frequency indi

cator to coincide exactly with the 100 lines on

the dial scale.

57.3. Adjustment of MICRO MICRO FARADS

Dial (Q Tuning)

a. Turn the Q tuning capacitor to the maxi

mum clockwise position.

b. Adjust the dial scale so that the line on the

indicator coincides with the line on the dial

beyond the capacitance calibration.

#

»
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TECHNICAL MANUAL

Q METER TS-617U/V

TM 11-2635A 1 DEPARTMENT OF THE ARMY

Changes No. 1J Washington 25, D. C, 16 April 1956

TM 11-2635A, 21 February 1956, is changed as (5) Place shorting strap between high side of

follows: C18 and Cl9 on terminal board TB2.

The following information changes TM 11- (G) Adjust ZERO ADJ, Q control for a zero

2635A so that the manual also applies to the fol- meter reading.

lowing equipment: (7' Remove sLorting strap between C18 and

Nairn* cIa wt Ordtt Ko. Stria! No. ('l9.

Q METER TS-617B/U l5597-Fl.ila-55 1 through 67 ^ Adjust internal cor.tr jl R33 for zero meter

Page 9, paragraph 13a. Line 5. Delete or Iending.

230-. (9) Connect the audio os illator and the multi-

Pa^ 12. Paragraph 14y(9). Change the for- meter to the CAP HI and GND binding

mula to read as follows : posts.

(l0) Set the audio oscillaior to 50 kc and 2

(-x-)Qi—Qt volts output as indicated on the multi-

*---«y£a-a— 0HMS metcr-
"7<-iVi<A (11) Adjust internal control R21 for a full

Page IS, paragraph 14A(12). Change the for- scale rending on the meter.

mula to read as follows: «••?• Injection Voltage Calibration.

(1) Connect the multimeter to COIL LO and

Ctmm ......Q.f.... farads. GND binding posts.

(,/!..) _i (21 Set the RF ON switch to the off position.

Wi / (3; Set the LEVEL-Q switch to the LEVEL

Page 14, paragraph 166(2). Change the for- ... .,, ., ' -. , ( . ,. . 4
i . j * ii (4) Allow the Q-meter to warm for 10 minutes,

mula to read as follows: „. . ,. , ,. , ., .
(o; 1 lace shorting strap between high sides of

Q _ 9> Cl8 and Cl9 on terminal board TB2.

I -....25?f.8L- (6) Adjust ZERO ADJ, LEVEL control for a

"" zero meter reading.

Page tS, paragraph 33. Line 5 from the bot- <7> R«««>v* shorting strap from C18 and C19.

torn of the paragraph. Cliange the formula to W AdJu" Iu,minl conlro1 R34 for a zero

ft^. meter reading.

j (9) Sot RF ON switch to the ON position.

£',«... „...—2t/£/. (io) Set the range switch to the 50 kc to the

1.50 kc ran^e.

Page 41, paragraph 57. Add the following after (1 l > Adjust the SET LEVEL, COARSE con-

a(3): trol for a rending of 20 millivolts on the

(4) Electronic MultimeterME-30A/U—Com- multimeter.

mon name is multimeter. (12) Adjust internal control R39 so that

(5) Audio Oscillator TS-382A/U—Common pointer reads on red line on meter,

name is audio oscillator. (13) Set the RF ON switch to the off position.

a.l. Q-Calibration. (The procedure must be (14) Readjust internal control R34 for zero

followed in the sequence given below.) meter rending.

(1) Set RF ON switch to the off position. (15) Set the RF ON switch to the ON posi-

(2) Set LEVEL-Q switch to the Q position. than.

(3) Set the Q RANGE switch to 100. (16) Readjust internal control R39 so that

(4) Allow the Q-metcr to warm for 10 minutes. pointer reads on the red line on the meter.
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(17) Repeat (13) through (16) until the meter

reads on red line for RF ON position and

the meter reads zero when the RF ON

switch is in the off position.

Page 41, paragraph 576. Change the heading

to read: Q-Calibration (Alternate Method).

Add the following after the heading:

Note. This method cannot be used for Range 1 because

the Q-stacdard doe* not cover this range.

Page 41, paragraph 576(4). Change the formula

to read as follows:

C=
1

{2rf)*L

•ct

Page 41, paragraph 576(5). Add the following

after 6(5):

Note. If a Q-standard is not available, the coils

that come with the Q-meter can be used for cali

bration but with a lesser degree of accuracy.

(6) If the Q-meter cannot be calibrated by

using the alternate method, refer to paragraph

57a. 1 and a.2.

60.1.

6. Place the RF ON switch to the ON position.

c. Set the LEVEL-Q switch to the LEVEL

position.

d. Turn range switch to 5Q-1 50 kc range.

e. Set the SET LEVEL panel controls so that

the pointer of the meter is on the red line.

/. The voltmeter should read 20 millivolt ±2

percent.

60.2. (Added) Calibration of Q VTVM

a. Connect the multimeter and the audio oscil

lator to the CAP HI and GND binding posts.

b. Place the RF ON switch to the off position.

c. Set the LEVEL-Q switch to the Q position.

d. Set the audio oscillate r frequency to 50 kc.

e. Adjust the audio osciil nor output for ful.

scale reading of the meter ' r all positions of the

Q RANGE switch. The multimeter reading

should be as follows:

Q range
MuItimp - reading lor

Iui, scaIe

(Added) Calibration of Injection Volt

age

a. Connect the multimeter to the COIL LO

and QND binding posts. —

[AO 413.6 (12 Apr 56)]
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Official :

JOHN A. RXEIN,

Major General, United States Army,

The Adjutant General.
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

#

I. Scope

a. This manual contains instructions for the

installation, operation, maintenance, and repair

of Q Meter TS-617B/U (fig. 1).

6. The main unit of Q Meter TS-617B/U

will be referred to by its common name Q-meter.

c. Forward comments on this manual di

rectly to the Commanding Officer, The Signal

Corps Publications Agency, Fort Monmouth,

New Jersey.

2. Forms and Records

a. Unsatisfactory Equipment Reports.

(1) DA Form 468, Unsatisfactory Equip

ment Report, will be filled out and for

warded to the Office of the Chief Sig

nal Officer, as prescribed in SR 700-

45-5.

(2) DD Form 535, Unsatisfactory Report,

will be filled out and forwarded to the

Commanding General, Air Materiel

Command, Wright-Patterson Air

Force Base, Dayton, Ohio, as pre

scribed in SR 700-45-5 and AF TO

00-35D-54.

b. Damaged or Improper Shipment. DD Form

6, Report of Damaged or Improper Shipment,

will be filled out and forwarded as prescribed

in SR 745-45-5 (Army) ; Navy Shipping Guide,

Article 1850-4 (Navy) ; and AFR 71-4 (Air

Force) .

c. Preventive Maintenance Forms.

(1) DA Form 11-238, Operator First Ech

elon Maintenance Check List for Sig

nal Corps Equipment (Radio Com

munication, Direction Finding, Car

rier, Radar), will be prepared in ac

cordance with instructions on the back

of the form (fig. 6).

(2) DA Form 11-239, Second and Third

Echelon Maintenance Check List for

Signal Corps Equipment (Radio Com

munication, Direction Finding, Car

rier, Radar), will be prepared in ac

cordance with instructions on the back

of the form (fig. 7).

Section II. DESCRIPTION AND DATA

3. Purpose and Use

a. Q Meter TS-617B/U (fig. 1) is an instru

ment that measures the Q, inductance, capaci

tance, resistance, and the resonant frequencies

of tuned circuits. These measurements can also

be made over the frequency range of 50 kilo

cycles (kc) to 75 megacycles (mc) in eight

overlapping bands.

b. A coil case is provided with 14 plug-in

radio-frequency (rf) coils, which cover the

frequency range of 50 kc to 20 mc. These coils

are used to check the frequency accuracy of the

Q-meter and to aid in the measurement of

capacitance, Q, and inductance.

4. Technical Characteristics

Frequency range:

Range 1 50

Range 2 150

to

to

150 kc.

450 kc.

B



Range 3 450 to 1,500 kc.

Range 4 1.5 to 4.5 mc.

Range 5 4.5 to 12 mc.

Range 6 12 to 25 mc.

Range 7 25 to 50 mc.

Range 8 50 to 75 mc.

Range A 1 to 50 kc by

means of an external oscillator (not

supplied).

Capacity range:

Main tuning capacitor 30 to 460 uuf,

calibrated in 1 uuf divisions from 30 to

100 uuf and in 5 uuf divisions from 100

to 460 uuf.

Vernier tuning capacitor ±3 uuf, cali

brated in .1 uuf divisions.

Q-range 0 to 750 in four ranges:

0 — 100

0 — 250

0 — 500

0 — 750

Inductance range 09 uh to 130 mh.

Resistance range 1 to 1,000 megohms.

Number of tubes 6.

Power requirements . . 100 to 130 or 200 to

260 volts; 49 to

450 cps ac.

Current 6 amp at 115V or

.3 amp at 230V ac.

Weight -. 661b.

6. Description of Components

a. Q Meter TS-617B/U. The Q-meter (fig.

1) consists of a panel subassembly which is

contained in an aluminum case. The case is

equipped with a carrying handle, protective

feet on two sides, and ventilating louvers on

three sides. All the controls are mounted on

the sloping front panel. The jacks and binding

posts are mounted on the top of the unit The

power cord is attached to the front panel Two

switches extend through holes in the back of

the case to permit operation with various power

sources.

b. Minor Components. The following minor

components are supplied with the Q-meter.

(1) Detachable cover. This cover protects

the operating controls when the equip

ment is not in use. It contains the rf

cable assembly and the spare fuses

that are supplied with the equipment.

(2) Rf assembly. This cable consists of a

2-foot length of rf cable with plug

type PJ055 on one end and two pin

plugs on the other end.

(3) Coil case. This case consists of a

metal box with a hinged door. It has

a removable coil tray. The case contains

storage space on the coil tray for 14

plug-in rf coils supplied with the

equipment. It also contains a heater

element and a heater cord. Two metal

I

Read

No.

Length

(in.)

Width

(in.)

Height Diameter

(in.)

Volume

(cuft)

Weight
Component

(in.) m

Q-Meter

Coil case

1

1

8

12

20 11

5

1.0

.8

32

which includes:
23M 26

Rf cable assembly 1

1

20

Heater cord
72

.5

6

Heater element 1

Legs 2

Rf coils

Technical Manual

14

Total

TM 11 -2635A 2 H 10K

1.94 66

5. Table of Components

(fig. 1)

Note. This list is fo' general information only. See appropriate supply publications for information pertaining to

of spare parts.

requisition

t
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#

legs, located in the coil case and ad- 7. Running Spares

justable in length, are provided for use _ . ., . , ., . . . -
with the coil tray. . . ™e f0!lowin* ,s a l1st of runmn* spare» for

the Q-meter:

(4) Rf coils. Fourteen plug-in rf coils are 1 indicator lamp, 6.3-volt, .25-ampere.

provided. These coils are shielded and 5 fuses, 1.5-ampere, type 3AG.

are stored on the coil tray in the coil 1 tube, 5726/6AL5W.

case. The rf coils are used as Q-meter 1 tube, 5814A.

test coils over the frequency range of 1 tube, 5763.

50 kc to 20 mc. 1 tube, 5Y3WGTA.

#
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CHAPTER 2

INSTALLATION

8. Unpacking

a. Packaging Data. When packaged for ship

ment, the components of Q Meter TS-617B/U

are placed in moisture-vaporproof containers

and packed in a wooden case. The case is 32

inches high, 28 Va inches wide, 22Vfc inches deep,

its volume is 11.87 cubic feet, and its weight

is 155 pounds. A view of packaging the Q-meter

and coil case for shipment is shown in figure 2.

6. Carton Dimensions and Contents. The fol

lowing chart indicates the dimensions and con

tents of each carton :

Carton dimensions

(in.) Contents Notes

8x20x11 Q-meter, spare Refer to para

fuses and rf graph 5 for

cable assembly description.

12 x 233i x 5 Coil case, rf Refer to para

coils, legs, graph 5 for

heater cord description.

and case

heating

element.

c. Removing Contents.

Caution: Be careful when uncrating, unpack

ing, and handling equipment; it is easily

damaged.

(1) Cut and fold back the metal straps.

(2) Remove the nails with a nail puller.

Remove the top and one side of the

packing case. Do not attempt to pry

off the sides and top; the equipment

may be damaged.

(3) Remove the moistureproof barrier and

corrugated filler that cover the equip

ment inside the carton.

(4) Remove the equipment from the two

cartons.

(5) Inspect the equipment for possible

damage incurred during shipment.

(6) Check the contents of the packing case

against the master packing alip.

9. Installation of Equipment

The Q-meter is shipped with all tubes and

fuses in place for operation. Do not open the

Q-meter unless it has been damaged in ship

ment. Instructions on choice of installation and

initial adjustment are as follows :

a. Choice of Installation. Three convenient

Q Meter TS-617B/U installations are illustrated

in figure 3. Choice of installation depends on

whether the installation is a permanent, semi

permanent, or temporary type. To set up the

permanent installation (fig. 3c), remove the 5

screws on top of the Q-meter. Attach the legs

to the coil tray. Line up the holes on the coil

tray with those of the Q-meter. Replace the 5

screws. A 115-volt or 230-volt alternating-cur

rent (ac) outlet must be within 6 feet of the

Q-meter.

6. Initial Adjustment. Determine whether the

power source is 115 volts or 230 volts and

whether the line voltage is usually above or

below the rated value. Do not connect the power

cable to the power source until the following

adjustment is made. Check the position of

115/230-volt switch on the rear of the Q-meter.

If necessary, remove the switchplate and set

the switch to the correct position for the avail

able power supply voltage (fig. 4). Replace the

switchplate.

t
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WOODEN C0VER

METAL STRAPS

Q- METER

C0RRUGATED FILLER
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W00DEN PACKING CASE

TM2635A- 3

Figure 2. Packaging of Q Meter TS-617B/U.
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A TEMPORARY INSTALLATION
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B SEMI -PERMANENT INSTALLATION

 

 

C PERMANENT INSTALLATION

1

TM263SA-4

Figure S. Installation of Q Meter TS-617B/U.
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A. I00 TO II5V 0PERATI0N

  

B. Il5 TO I30V OPERATION

I0. Service Upon Receipt of Used or

Reconditioned Equipment

o. Follow the instructions in paragraph 8 for

uncrating, unpacking, and checking the equip

ment.

6. Check the used or reconditioned equipment

for changes due to Modification Work Orders

(MWO). The MWO number will appear on the

equipment. If any changes in the wiring have

been made, note the change and the MWO num

ber in the manual, preferably on the schematic

diagram.

c. Perform the installation given in para

graph 9.

  

C. 200TO 230V OPERATI0N

#

  

D 230 TO 260V 0PERATI0N

TM2635A-5

Figure 4. Q Meter, line voltage switch positions.
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CHAPTER 3

OPERATION

Section I. CONTROLS AND INSTRUMENTS

I I. General

Haphazard operation or improper setting of

the controls can cause unsatisfactory perform

ance of the Q-meter. For this reason it is im

portant to know the function of every control

and meter on the equipment. The actual oper

ating instructions are contained in Section II of

this chapter.

I2. Controls and Instruments

The following table lists the controls and

instruments of the Q-meter (fig. 5) and indi

cates their functions:

Control Function

POWER ON This is used to turn the Q-meter

ON and off.switch

FREQUENCY

coarse control

This is a frequency control; it is used

to tune rapidly the rf oscillator and

indicate its frequency.

FREQUENCY

fine control

This is used for fine adjustment of

the FREQUENCY coarse control.

Range switch

knob

Selects frequency band of rf oscillator.

SET LEVEL

COARSE

control

Coarse control of the level output

voltage as indicated on meter when

LEVEL-Q switch is on LEVEL.

SET LEVEL

FINE control

Fine adjustment of level output volt

age as indicated on meter when

LEVELS switch is on LEVEL.

Q RANGE

switch

Selects the Q Range that can be read

on the meter when LEVEL-Q

switch is on Q.

LEVEL-Q

switch

In LEVEL position determines the

level voltage. In Q position de

termines the circuit Q of the com

ponent under test.

Control Function

ZERO ADJ This is used to zero adjust the meter

LEVEL when the LEVEL-Q switch is on

control LEVEL and the RF ON switch

is set to off.

ZERO ADJ Q This is used to zero adjust the meter

control when the LEVEL^j switch is on

Q and the RF ON switch is set to

off.

RF ON switch In ON position turns on rf oscillator

and allows adjustment of level

output voltage indicated on meter.

In off position, the zero adjust

ment controls can be used to zero

adjust the meter.

Meter Indicates Q of the circuit under test

with LEVEL-Q switch on Q. Indi

cates level output voltage with

LEVELS switch on LEVEL. It

also has a LEVEL 8ET red Una.

Also it will indicate the rf input

from an external oscillator.

MICRO This is a capacitor adjustment. The

MICRO outer scale indicates in uuf the ca

FARADS pacitance of the item under test.

INDUC The inner scale indicates in uh the

TANCE inductance of the item under test.

coarse control

MICRO MICRO This is used for fine adjustment of

FARADS the MICRO MICRO FARAD8

INDUC INDUCTANCE coarse control.

TANCE

fine control

MICRO MICRO This is used for vernier adjustment of

FARADS the MICRO MICRO FARADS

dial INDUCTANCE coarse control.

Pilot light Indicates power is on when POWER

ON switch is in ON position.

1.5 AMPS, fuses Line fuses.

115V-230V Selects line voltage of ac power

switch (fig. 4) source.

I
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Control Function

HI-LO switch For use when the line voltage is

(fig. 4) above or below rated value of

115 volts or 230 volts.

RFOUT Provides oscillator output for use as

receptacle a signal source. Insertion of plug

disconnects oscillator from injec

tion resistor.

RFIN Provides for insertion of external rf

receptacle power source to extend frequency

range of Q-meter.

Control Function

COIL LO and Provides for the connection of rf

COIL HI coils between COIL LO and COIL

binding posts HI binding posts for test purposes.

CAP HI and Provides for the connection of ex

GND bind ternal capacitors between GND

ing posts and CAP HI binding posts. Ca

pacitors connected across these

binding posts are in parallel with

the Q-circuit resonating capacitor.

Section II. OPERATION UNDER USUAL CONDITIONS

#

I3. Starting Procedure*

Perform the starting procedure given below

before using the operating procedure described

in paragraph 14.

a. Preliminary. Determine the power sources

available and make the adjustments described

in paragraph 9. Connect the heater cord to the

socket located on the back of the coil case. When /

the heater cord is plugged into a 115- or 230- V

volt ac source, the heater element, located inside

the coil case, will provide enough heat to keep

the rf coils warm and dry. Set the front panel

controls (fig. 5) as follows:

Control Position

POWER ON switch

RF ON switch

Off

Off

6. Starting.

(1) Throw the POWER ON switch to the

ON position,

glow.

The pilot lamp should

(2) Turn the range switch knob to the

desired frequency range.

(3) Allow 5 minutes for warm up.

(4) Throw the LEVEL-Q switch to the

LEVEL position and rotate the ZERO

ADJ-LEVEL control until the meter

reading is zero.

(5) Throw the LEVEL-Q switch to the Q

position and rotate the ZERO ADJ-Q

control until the meter reading is zero.

(6) Turn the FREQUENCY coarse and

fine controls to the desired frequency.

(7) Throw the LEVEL-Q switch to the

LEVEL position.

(8) Throw the RF ON switch to the ON

position.

(9) Adjust the SET LEVEL FINE and

COARSE controls until the meter

pointer is over the red line on the

meter. It may be necessary to read

just the SET LEVEL FINE and

COARSE controls when changing fre

quency to maintain the meter pointer

over the red line.

(10) Throw the LEVEL-Q switch to Q. The

equipment is now ready to read Q.

Note. If, during the starting procedure, an abnormal

result is obtained, refer to the equipment performance

check list in paragraph 32.

Note. When testing an unknown inductor, it is best

to place the Q RANGE switch on the highest range

initially. There is a slight possibility that the meter

may be damaged if the needle is pegged.

I4. Operating Procedure,

a. To Find Q of Coil and Capacity Required

to Resonate Coil at Given Frequency. Note : Re

fer to paragraph 16 for greater accuracy in

measurements than those that can be obtained

by following the procedure below.

(1) Connect the coil to be tested between

the COIL LO and COIL HI binding

posts.

(2) Turn the FREQUENCY coarse and

fine controls to the desired, frequency.

»



 

i

Figure S. Q Meter, controls and instruments.
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(3) Throw the LEVEL-Q switch to the

LEVEL position.

(4) Adjust the SET LEVEL FINE and

COARSE controls until the meter

pointer is over the red line on the

meter.

(5) Throw the LEVEL-Q switch to the Q

position.

(6) Adjust the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a peak reading of the meter.

Use the MICRO MICRO FARADS

dial for vernier adjustment.

(7) Throw the Q RANGE switch to the

range that will give highest on-scale

reading.

Results: Qi = meter reading

C = MICRO MICROFAR

ADS INDUCTANCE

dial reading (outer

scale) ± MICRO

MICRO FARADS dial

reading

b. To Find Q of Coil and Frequency Required

to Resonate Coil at Given Capacity.

(1) Connect the coil to be tested be

tween COIL LO and COIL HI binding

posts.

(2) Turn the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols to the desired capacity setting.

(3) Throw the LEVEL-Q switch to the Q

position.

(4) Adjust the FREQUENCY coarse and

fine controls for a peak reading of the

meter.

(5) Throw the LEVEL-Q switch to the

LEVEL position.

(6) Adjust the SET LEVEL FINE and

COARSE controls until the meter

pointer is over the red line on the

meter.

(7) Throw the LEVEL-Q switch to the Q

position.

(8) Throw the Q RANGE switch to the

range that will give highest on-scale

meter reading.

Results: Qt = meter reading

f = FREQUENCY con

trol dial reading

c. T6 Find Inductance of Coil.

(1) Connect the coil to be tested between

COIL LO and COIL HI binding posts.

(2) Choose the frequency opposite the es

timated inductance range as given on

the INDUCTANCE-FREQUENCY

plate mounted below MICRO MICRO

FARADS dial.

(3) Adjust the FREQUENCY coarse and

fine controls to the frequency deter

mined in (2) above.

(4) Throw the LEVEL-Q switch to the Q

position.

(5) Adjust the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a peak reading of the meter.

Result: L= MICRO MICRO FAR

ADS INDUCTANCE

dial reading (inner

scale)

d. Measurement of Capacitors Below iSO Uuf.

(1) Choose an rf coil that will resonate in

the frequency range of the measure

ment. For characteristics of rf coils

supplied, refer to the table in e below.

Note. To measure an unknown ca

pacitor, the proper test coil is the one

marked with the frequency range in

which the capacitor will eventually

work. For better grade capacitors with

short lead lengths, the measurement

will not vary with frequency.

(2) Plug the coil between COIL LO and

COIL HI binding posts.

(3) Set the MICRO MICRO FARADS IN

DUCTANCE dial to high capacity set

ting (approximately 400 micromicro-

farads (uuf)), and note setting as Ci.

(4) Throw the LEVEL-Q switch to the Q

position.

(5) Adjust the FREQUENCY coarse and

fine controls for a peak reading of the

meter.

(6) Connect the capacitor to be tested be

tween CAP HI and GND binding

iv)sts

(7) Readjust the MICRO MICRO FAR

ADS INDUCTANCE dial for a peak

reading of the meter and note the new

capacitance setting as C2.

Result: C = Ci — C2 uuf.

11



e. Characteristics of Rf Coils.

Reference Q

designation Inductance (approx) Tuning range

L101 1 uh 180 8-20 me

L102 2.5 uh 200 5-14 me

L103 5 uh 200 3.5-10 me

L104 10 uh 200 2.5-7 me

L105 25 uh 200 1.5-4.5 me

L106 50 uh 200 1.1-3 me

L107 100 uh 200 800-2,000 ke

L108 250 uh 200 500-1,400 kc

L109 500 uh 170 350-1,000 kc

LI 10 1 mh 170 250-700 kc

Llll 2.5 mh 170 150-450 kc

LI 12 5 mh 160 110-300 kc

LI 13 10 mh 140 80-200 kc

LI 14 25 mh 110 50-140 kc

Result: R=

Qi Q2
ohms

/. Measurement of Large Resistors (10,000

Ohms to 1,000 Megohms).

(1) Choose an rf coil that will resonate at

the desired measuring frequency. For

characteristics of rf coils supplied,

refer to the table in e above.

(2) Plug the coil between COIL LO and

COIL HI binding posts.

(3) Turn the FREQUENCY coarse and

fine controls to the desired frequency.

(4) Throw the LEVEL-Q switch to the

LEVEL position.

(5) Adjust the SET LEVEL FINE and

COARSE controls until the meter

pointer is over the red line on the

meter.

(6) Throw the LEVEL-Q switch to the Q

position.

(7) Adjust the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a peak reading of the meter.

Note the Q-reading as Qi and MICRO

MICRO FARADS INDUCTANCE dial

reading as Ci.

(8) Connect the resistor to be measured

between CAP HI and GND binding

posts.

(9) Readjust the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a new peak reading of the

meter. Note this reading as Q2-

2»f Ci (Qi — Qa)

where f is frequency in cps

and C is capacitance in uuf.

g. Measurement of Small Resistors (1 to

10,000 Ohms).

(1) Choose an rf coil that will resonate at

the desired measuring frequency. For

characteristics of rf coils supplied,

refer to the table in e above.

(2) Plug the coil between COIL LO and

COIL HI binding posts.

(3) Turn the FREQUENCY coarse and

fine controls to the desired frequency.

(4) Throw the LEVEL-Q switch to the

LEVEL position.

(5) Adjust the SET LEVEL FINE and

COARSE controls until the meter

pointer is over the red line on the

meter.

(6) Throw the LEVEL-Q switch to the Q-

position.

(7) Adjust the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a peak reading of the meter.

Note this Q-reading as Qi and MICRO

MICRO FARADS INDUCTANCE dial

reading as C\.

(8) Connect the resistor to be measured in

series with the rf coil between COIL

LO and COIL HI binding posts.

(9) Readjust the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a new peak reading of the

meter. Note this Q-reading as Qa and

the MICRO MICRO FARADS IN

DUCTANCE dial reading as C2.

Result.

»=&>'-*
ohms

2irf Cx Qi Q2

where f is frequency in cps

C is capacitance in uuf.

h. To Find Distributed Capacity C4, of Coil

(Accurate Method).

(1) Connect the coil to be tested between

the COIL LO and COIL HI binding

posts.

I

c
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(2) Set the MICRO MICRO FARADS IN

DUCTANCE coarse and fine controls

to a high capacitance setting (approxi

mately 400 uuf) . Note the dial reading

as Ci.

(3) Throw the LEVEL-Q switch to the Q

position.

(4) Adjust the FREQUENCY coarse and

fine controls for a peak reading of the

meter. Note this dial reading as fi .

(5) Turn the FREQUENCY coarse and

fine controls to 10 times fj.

(6) Replace the coil being tested with an

rf coil that will resonate at approxi

mately 10fi. Note this dial reading

as f0.

(7) Adjust the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a peak reading on the meter.

(8) Connect the coil to be tested to the

CAP HI and GND binding posts.

(9) Readjust the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a peak reading on the meter.

(10) If the MICRO MICRO FARADS IN

DUCTANCE capacitance reading was

increased in (9) above, adjust the

FREQUENCY coarse and fine controls

for an increased dial reading, remove

the coil to be tested, and repeat steps

(7) through (9) above.

(11) If the MICRO MICRO FARADS IN

DUCTANCE capacitance reading was

decreased in (9) above, adjust the

FREQUENCY coarse and fine controls

for a decreased dial reading, remove

the coil to be tested, and repeat the

steps in (7) through (9) above.

(12) Repeat the steps in (7) through (11)

above until the step in (9) above does

not require readjustment for a peak

reading on the meter.

Results: C«=
C,

farads.

©'

»

when f0 is much greater than fi

Cd=(— J Ci farads.

t. To. Find Distributed Capacity, Cit of Coil

(Approximate Method).

(1) Connect the coil to be tested between

the COIL LO and COIL HI binding

posts.

(2) Turn the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols to about 50-uuf dial setting. Note

this dial reading as Ct.

(3) Throw the LEVEL-Q sv/itch to the Q

position.

(4) Adjust the FREQUENCY coarse and

fine controls for a peak reading on the

meter. Note this dial setting as fj.

(5) Reset the FREQUENCY coarse and

fine controls to a lower frequency equal

to fi/n.

(6) Tune the MICRO MICRO FARADS

INDUCTANCE coarse and fine con

trols for a peak reading on the meter.

Note the capacitance reading of this

dial as C2.

C2 — n2 C,

Results: Cd farads.

Cd=

n= — 1

n can be any number above 1. How

ever, i^/n must fall within the fre

quency range of the Q-meter. In

most instances, for convenience, n

can be the numeral 2 in which case

the formula will be :

Co — 22 C, C2 — 4C,

22 _ i

farads.

I5. Operating Procedure, Low-frequency

Measurements

a. The frequency range of the Q-meter can be

extended below 50 kc by the use of auxiliary

equipment that is not supplied. For extending

the range down to 1 kc, the equipment required

follows :

Equipment Remark/

Audio Oscillator 1 kc to 50 kc power

SG-71/FCC oscillator

Rf cable assembly Supplied with Q-meter

Matching transformer in 600 to 1 impedance ratio,

frequency range of 10 to .6 ampere secondary

50 kc

13



b. Connections for low-frequency operation

are made as follows :

(1) Insert the plug of the rf cable in the

RF IN receptacle.

(2) Connect the pin plugs of the rf cable to

the power oscillator.

(3) Throw the RF ON switch to the off

position on the Q-meter.

(4) Operate the equipment as in paragraph

14 for measurement purposes. Use out

put and frequency controls of the

power oscillator to perform the func

tions of the SET LEVEL and FRE

QUENCY controls.

I6. Correction Factors

To obtain greater accuracy in the measure

ments made with the Q-meter it is necessary to

correct for the internal errors of the Q-meter

and the distributed capacity of the coil used.

The uncorrected measurements will be called

indicated values while the values correcting for

the internal errors of the Q-meter will be called

effective values. When the values are corrected

for both the internal errors and the distributed

capacity, they will be called true values. When

more than one correction is required for a meas

urement, the corrections should be made in the

order listed below.

a. Correction for Q-vtvm Vs Conductance.

The loading effect of the Q-vacuum-tube volt

meter (vtvm) circuit is equivalent to 65 meg

ohms, shunting the measuring circuit. To cor

rect the indicated Q oL~ ^.ined in paragraph 14a

or b for this loading effect, proceed as follows :

(1) Note the indicated Q, the frequency,

and the determined capacity, value ob

tained in paragraph 14a or note the

indicated Q, and the value of the given

internal resonating capacity C, and the

determined frequencies obtained in

paragraph 146.

(2) Calculate the effective Qe as

0.= *

1 —

Q.

65 x 10« x 27rfC

where f is the frequency in cycles per

second (cps),

C is the capacitance in uuf

and Q, is the meter reading.

b. Correction for Injection Resistance. The

injection resistance is in series with the measur

ing circuit. This resistance, which is .03 ohm,

may be safely neglected when the effective series

coil resistance is greater than 3 ohms. To cor

rect the indicated Q for the injection resistance,

proceed as follows:

(1) Measure the indicated Q, as shown in

paragraph 14a or b and note the in

ternal resonating capacity C on the

MICRO MICRO FARADS INDUC

TANCE dial.

(2) Calculate the effective Qe as

Q.
0,=

1- 2«f C Q.

33

where f is the frequency in cps

C is the capacitance in uuf.

c. Correction for Residual Inductance. The

internal residual inductance of .011 microhenry

(uh) is in series with the inductance of the coil

under measurement. The indicated inductance

includes the residual inductance and can be

ignored for coils greater than .5 uh. To correct

the indicated inductance for residual inductance,

proceed as follows :

(1) Measure the indicated inductance L,

as shown in paragraph 14c.

(2) Calculate the effective inductance L,

as

L, = L, — .011 uh.

d. Distributed Capacity Correction for Q. The

distributed capacity of a coil results in an effec

tive Q which is less than the true Q. The dif

ference between effective Q and true Q varies

with the ratio of the distributed capacity to the

capacity of the internal resonating capacitor.

To find the true Q, proceed as follows :

(1) Calculate the effective Q, as in a and

b above.

(2) Measure the distributed capacity C«

of the coil as shown in paragraph 14k

or 14*.

(3) Calculate the true Q as

'C + CdN

true Q= Q,

0
where C = internal resonating ca

pacity.

e. Distributed Capacity Correction for Induc

tance. To correct the effective inductance of a

coil for the effnct of the distributed capacity,

♦

i
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proceed as follows :

(1) Calculate the effective inductance L,

as shown in paragraph 14c.

(2) Measure the distributed capacity of Cd

of the coil as shown in paragraph lih

or 14t.

(3) Calculate the true inductance as

= L'(c-T^)

where C = internal resonating capacity.

true L

I7. Stopping Procedure

o. Throw the POWER ON switch to the off

position.

6. Disconnect the line cord from the power

outlet.

c. Store the line cord and the rf cable assem

bly in the cover and place the cover on the

Q-meter.

Section III. OPERATION UNDER UNUSUAL CONDITIONS

•

I8. General

The operation of the Q-meter may be difficult

in regions where extreme cold, heat, humidity

and moisture, sand conditions, etc, prevail. Al

though every precaution is taken in the design

of the equipment to maintain its technical char

acteristics over a wide temperature and humid

ity range, adverse conditions may cause large

errors in measurements unless additional pre

cautions are taken. Paragraphs 19, 20, and 21

provide procedures that minimize the effects of

these unusual climatic conditions.

I9. Operation in Arctic Climates

Subzero temperatures and climatic conditions

associated with cold weather affect the efficient

operation of test equipment. Instructions and

precautions for operation under such adverse

conditions follow:

o. Keep the equipment warm and dry.

6. When equipment that has been exposed to

the cold is brought into a warm room, moisture

will gather on the equipment which may cause

a change in operating characteristics. When the

equipment reaches room temperature, dry it

thoroughly.

20. Operation in Tropical Climates

Moisture conditions are more acute than nor

mal in the tropics. Ventilation is usually very

poor, and the high relative humidity causes con

densation of moisture on the equipment when

ever the temperature of the equipment becomes

lower than the surrounding air. To minimize

this condition, provide as good ventilation as

possible. Dry the equipment thoroughly before

operating it.

2I. Operation in Desert Climates

a. The main problem that arises with equip

ment operation in desert areas is the large

amount of sand, dust, or dirt that enters the

moving parts of test equipment.

b. Be sure to keep the equipment as free from

dust as possible. Make frequent preventive

maintenance checks.

15
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE

Section I. PREVENTIVE MAINTENANCE SERVICES

22. Definition of Preventive Maintenance

Preventive maintenance is work performed

on equipment (usually when the equipment is

not in use) to keep it in good working order so

that breakdowns 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 certain

troubles from occurring.

23. Tools and Materials

Tools and materials used with Q Meter TS-

617B/U for preventive maintenance, but not

supplied, are listed in a and 6 below.

a. Tools.

1 Pliers

1 Screw driver

1 Allen wrench No. 6

6. Materials.

Cheesecloth, bleached, lint-free

Paper, sand, flint #000

Cleaning Compound (Federal stock No.

7930-395-9542)

24. General Preventive Maintenance

Techniques

a. Use #000 sandpaper to remove corrosion.

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

brush for cleaning. If necessary, moisten the

cloth or brush with Cleaning Compound. After

cleaning, wipe the parts dry with a cloth.

Warning: Prolonged breathing of Cleaning

Compound fumes is dangerous. Make certain

that adequate ventilation is provided. Cleaning

Compound is flamable ; do not use near a flame.

c. For further information on preventive

maintenance techniques, refer to TB SIG 178,

Preventive Maintenance Guide for Radio Com

munication Equipment.

25. Use of Preventive Maintenance Forms

a. DA Form 11-238 (fig. 6) and DA Form

11-239 (fig. 7) are to be used as preventive

maintenance check lists. Instructions for the use

of each form appear on the back of the form.

b. Items not applicable to Q Meter TS-

617B/U have been lined out. Reference to the

ITEM column are to paragraphs in this manual

that contain additional maintenance informa

tion for the particular item.

26. Performing Preventive Maintenance

Caution: Tighten screws, bolts, and nuts care

fully. Fittings tightened beyond the pressure

for which they are designed will be damaged

or broken.

o. Daily Items (Operators maintenance).

(1) Check for completeness and general

condition of the test set. The compo

nents of the Q-meter are listed in para

graph 5.

(2) Clean dirt and moisture from the case,

front panel and binding posts.

(3) Inspect the seating of fuses F1 and F2

and pilot lamp DS1 (fig. 5).

( 4 ) Inspect the controls for binding, scrap

ing, excessive looseness, and for posi

tive action.

(5) Check the Q-meter for normal opera

tion (par. 13 and 14). If there is any

i

i
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT

HADIO COMMUNICATION. 0It3CTIOI FINDING. CARRIE!, IADAI

IKSnVcilONS. J.. .I>« .id.

EOUIPNEN1 NOMENCLAiURE EOUIPNEN1 SER 1A1 NO.

UGF.ND FOR MAKING CONOITIONS: S Sat iaf actor;; I Idjiiatmait, repair or replacement required; ® Drffcl corrected.

NOTE: Strile oat llama apt applicant*.

DAILY

COMPLETENESS ANO GENERAL CON0IiION OF EOUIPnEN1 (*imIi*ii

■ *....i*. tut... .f>.r. aarle. tecejifeal aemiefe end" kci

■*H**, c*rrrinf C..**. ■ir* .nrf c.M.,

••(' PAR 26 0 (I)

locaTion aub intTalhTion www ia» iwotm awn.Tiaii.

CLE*K OUi MO MOIS1URE FROM INTtNMA, MICNONNttNt, NEAa.CTt, GNttTIETE, III!, JACKS, PLUGS, TI.ja.aim,

can. ix iw, component paneis.

PAR 26 0 (2)

INSPECi SEA1ING OF REAOILi ACCESSIBLE 'PUCK-OU1* IiEMS: TNBEti IIIIHi C'limli 'uSCS. C0*«ECif»5,

hibnaTbabi plug-ik cons *n» atiniwti PAR 26 0 ...

INSPEC1 CON1ROLS FOP BINOING. SCRAPING, EKCESSIVE LOOSENESS, »B*N » GIIIPPEB 0(*»0

AClION.

', NISALIGHMFNi , POSIiIVE

PAR 260 (4)

CHECK POR NORMAL OPERA1ION.

PAR 26 0 IS)

WEEKLY

I1EM

CLEAN ANO TIGHTEN EKTAnIOB OF CBMaanENT. IHfl CKtCG i n*GM

HBUNTti tNOGK IIOUNTt, INTEHIII MBMMT., G0A1IA. TniMmlilft

NIMEGi »«»» INIBEBi *n» GABLE eBNNEO„IBMB,

INSPEC1 CISES, MOUN1INGS, ANTENNAS, FOMNS, ANO EIPOSEO

MEiAL SURFACES, FOR RUSi, CORROSION, ANO MOIS1URE.

PAR 26b (I)

INSPEC1 C0»0, CABLE, »I»E| «il» GIIGGM MBUIHt F0« CUiS,

BREAKS, FNAiING, OE1ERIORA1 ION, KINKS, ANO S1RAIN.

PAR 26 b 12)

IK4MCT ANTtNNA (» HCJI.I n H I T H . , f OIWBG I »«, ||«| III,

BAMAAjEB INHLATWH AIIB NEFLEtTam,

INlRSCT CIM»*I ITEHt, HATKtR, AM t«HI* FBO NINBfi

TCA»t| ANB TNAtINBi

INSPEC1 FOR LOOSENESS OF ACCESSIBLE I1EMS: SNI1CHES,

KNOBS, JACKS, CONNECiOKS, EtCGTBIOlt TRAIUPBNNERI; PBRER

>»*», NCLAM, BELBPN.i NOTBRBi BLOMCIBi ■APABIPBNSi BEN

ANO PILO1 LIGHl ASSEMBLIES. ... «, h(3)

u

6&lm *tft fH'Wi m*ii w*wf »t*TC-Si »♦**' ***» wt-H-iV

NSPEC1 MEiEfS FOB OAyAGED GLASS anQ CASfS.

PAR 26 b (4)

ititafcCT twthifcflfc 'u.a fcaxitifc *— '**»*»*»**'> »* «w:*TB.(n

c*.,1 Ai»T6m.A 6y< maa ma tjaauiitu At*a.Mt.au uufci

19 IF 0CFIC1CNCIES NOTEO ME NOT CORREC1EO OURING INSPECiION, IN0ICAiE ACiION iAKEN FOR CORRECiION.

DA la^ 11-238 •EPLACES OA AGO PORN 119, 1 OEC "0, IHICH IS OBSOLEiE.

TM2635A-7

Figure 6. DA Form 11-238.
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doubt about the performance of the

Q-meter after testing for normal oper

ation, refer to the equipment perform

ance check list (par. 32).

b. Weekly Items (Operators maintenance) .

(1) Inspect the exposed metal surfaces of

the case for rust and corrosion.

(2) Inspect the power cord for breaks, de

terioration, and loose connector.

(3) Inspect for looseness of accessible

items, such as dials, switch knobs, and

lock nuts, on jacks J2 and J3.

(4) Inspect meter M1 for damaged glass

or case.

Caution: Disconnect all power from

the test set before performing the fol

lowing operations. Upon completion,

reconnect the power and check for sat

isfactory operation of the Q-meter.

c. Monthly Items (Organizational repair

man) .

(1) Inspect fixed capacitors C22 and C23

(fig. 18) for leaks or bulging.

(2) Inspect variable capacitors C9 and

C20 for dirt (fig. 19).

Caution:. Do not touch or bend the

plates of capacitors C9 and C20. To do

so will result in loss of frequency cali

bration of the Q-meter.

(3) Inspect resistors for cracks, chipping,

and discoloration.

(4) Clean and tighten the mounting for

transformer T9 and choke L9 (fig. 18) .

(5) Inspect transformer T9, choke L9, and

resistors R11 and R12 (fig. 18 and 19)

for signs of overheating.

(6) Check moistureproof and fungiproof

varnish for cracks and chipping.

27. Weatherproofmg Procedures and

Precautions

a. General. Signal Corps equipment, when

operated under severe climatic conditions such

as prevail in tropical, arctic, and desert regions,

requires special treatment and maintenance.

Fungus growth, insects, dust, corrosion, salt

spray, excessive moisture, and extreme tempera

tures are harmful to most materials.

6. Tropical Maintenance. A special moisture-

proofing and fungiproofing treatment has been

devised which, if properly applied, provides a

reasonable degree of protection. This treatment

is explained in TB SIG 13, Moistureproofing and

Fungiproofing Signal Corps Equipment, and

TB SIG 72, Tropical Maintenance of Ground

Signal Equipment. The equipment is given the

moistureproofing and fungiproofing treatment

at the factory and it is necessary to use this

treatment only when parts are replaced or re

paired.

c. Winter Maintenance. Special precautions

necessary to prevent poor performance or total

operational failure of equipment in extremely

low temperatures are explained in TB SIG 66,

Winter Maintainence of Signal Equipment, and

TB SIG 219, Operation of Signal Equipment at

Low Temperatures.

d. Desert Maintenance. Special precautions

necessary to prevent equipment failure in areas

subject to extremely high temperature, low

humidity, and excessive sand and dust are ex

plained in TB SIG 75, Desert Maintenance of

Ground Signal Equipment.

Section II. TROUBLE SHOOTING AT ORGANIZATIONAL

MAINTENANCE LEVEL

28. General

a. The trouble shooting and repair work that

can be performed at the organizational main

tenance level (operators and repairmen) is

necessarily limited in scope by the tools, test

equipment and replaceable parts issued. Accord

ingly, trouble shooting is based on the perform

ance of the equipment and the use of the senses

in determining such troubles as burned-out

fuses, broken cords, and electron tubes with

open filaments.

b. The paragraphs which follow in this sec

tion help in determining which of the circuits

is at fault and in localizing the fault in the cir

cuit to the defective stage or item, such as a

tube or fuse. If the fault can be determined

through organizational maintenance proced

ures, corrective measures are indicated. If the

fault cannot be determined through organiza

tional maintenance procedures, reference is

made to the necessary field maintenance in

structions.

•
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29. Electron Tube Testing Techniques

o. Inspect all interior cables, connections, and

the general condition of the equipment before

removing the electron tubes.

b. Isolate the trouble to a particular stage of

the Q-meter.

c. If Electron Tube Test Set TV-7/U or

equivalent is available, remove and test one

tube at a time. Substitute new tubes only for

those that are defective. Tubes that are shorted

or contain heater-to-cathode leakage should be

discarded immediately, because these conditions

can upset any stage in the Q-meter, as well as

other Q-meter functions, and produce mislead

ing test results.

d. 'If a tube tester is not available, trouble

shoot by the tube substitution method.

(1) Substitute a new tube for an original

tube. If no change occurs in the opera

tion of the Q-meter, replace the new

tube with the original. Similarly, check

each original tube, in turn, until the

equipment becomes operative or until

all suspected tubes have been tested

and the need for further trouble shoot

ing is indicated.

(2) Some circuits, for example oscillator

circuit VI, may function with one tube

and not another, even though both

tubes are new. Keep any removed tube

until its condition is checked by a tube

tester.

(3) Do not leave a new tube in a socket if

the Q-meter operates properly with

the original tube.

(4) If a replacement tube soon becomes

defective, further trouble shooting is

necessary. The section that contains

the tube should be tested for defective

component parts.

(5) If tube substitution does not correct

the trouble, reinsert the original tubes

in the original sockets before forward

ing the defective equipment for higher

echelon repair.

e. As a general rule, discard tubes only in the

cases given in (1) and (2) below. Do not dis

card them merely because they fall on or slightly

above the lowest acceptable value when tested

in a tube tester. Do not discard tubes merely

because they have been used for some time.

Satisfactory operation in a circuit is the final

proof of tube quality. The tube in use may work

better than a new tube.

(1) Discard the tubes when a test in a

tube tester or other instrument shows

that the tube is defective.

(2) Discard the tubes when the defect can

be plainly seen, such as a broken glass

envelope or a broken connecting prong.

/. Be careful when withdrawing a miniature

tube from its socket. Do not rock or turn it;

pull it straight out. Be sure to replace all

shields. Straighten the pins with the proper pin

straightener, if one is available, before replac

ing tubes in the Q-meter.

30. Visual Inspection

a. Failure of this equipment to operate prop

erly usually will be caused by one or more of

the following faults:

(1) Worn, broken, or disconnected cords

or plugs.

(2) Burned-out fuses.

(3) Wires broken because of excessive vi

bration.

(4) Defective tubes.

b. When failure is encountered and the cause

is not immediately apparent, check as many of

these items as practicable before starting a

detailed examination of the component parts

of the systems. If possible, obtain information

from the operator of the equipment regarding

performance at the time trouble occurred.

3I. Trouble Shooting by Using Equipment

Performance Check List

a. General. The equipment performance

check list (par. 32) will help the operator to

locate trouble in the equipment. The list gives

the item to be checked, the conditions under

which the item is checked, the normal indica

tions and tolerances of correct operation, and

I

i
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the corrective measures the operator can take.

To use this list, follow the items in numerical

sequence.

b. Action or Condition. For some items, the

information given in the Action or condition

column consists of various switch and control

settings under which the item is to be checked.

For other items it represents an action that

must be taken to check the normal indication

given in the Normal indications column.

c. Normal Indications. The normal indica

tions listed include the visible and audible signs

that the operator should perceive when he

checks the items. If the indications are noi

normal, the operator should apply the recom

mended corrective measures.

d. Corrective Measures. The corrective meas

ures listed are those the operator can make

without turning in the equipment for repairs.

A reference in the table to paragraph 48 indi

cates that the trouble cannot be corrected dur

ing operation and that trouble shooting by an

experienced repairman is necessary. If the set

is completely inoperative or if the recommended

corrective measures do not yield results, turn

the equipment in for repairs.

32. Equipment Performance Check List

#

Item

No. Item

Action or

condition

Normal

indications

Corrective

measures

P

R

E

P

A

R

A

T

0

R

y

1 115V-230V switch (S5) Proper voltage shown on

switch plate.

HI-LO switch (S6) Proper position shown on

switch plate.

Fuses (F1, F2) Correct sire.

12 Range switch (S7) Set to desired frequency

range.

3 FREQUENCY dial Set to desired frequency.

4 LEVEL-Q switch (84) Set to LEVEL position.

5 RF ON switch (S2) Set to off position.

S

T

A

R

T

6 POWER ON switch (SI) Turn to ON position. Pilot lamp lighted (DS1).

Meter swings below

and above zero during

warm-up.

Check fuses Fl and F2.

Check line cord and

plug. Check 115V-230V

switch. Replace panel

lamp.

7 ZERO ADJ-LEVEL

control (R6)

Zero adjust meter. Meter reads zero. If unable to zero, refer to

paragraph 48. If no

activity, check

LEVEL-Q switch.

8 LEVEL-Q switch (S4) Set to Q.

9 ZERO ADJ-Q control

(R6)

Zero adjust meter. Meter reads zero. If unable to zero, refer to

paragraph 48. If no

activity, check

LEVEL-Q switch.

»
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Item Action or

condition

Normal

indications

CorrtctuM

S'o. Item mearuret

E 10 LEVEL-Q switch (S4) Set to LEVEL position.

Q

U 11 RF ON switch (S2) Set to ON position.

I

P

M

E

N

T

12 SET LEVEL COARSE

control (R11)

Turn clockwise. Meter reads level. Check RF ON switch (82).

Refer to paragraph 48.

13 SET LEVEL FINE

control (RIO)

Turn clockwise. Meter reads level. Check RF ON switch (82).

Refer to paragraph 46.

P

E

R

F

0

R

M

A

X

14 Plug rf coil at COIL

binding posts

15 LEVEL-Q switch (S4) Set to Q position.

16 FREQUENCY dial Set to frequency in range

of rf coil.

17 MICRO MICRO Tune for peak meter

reading.

Meter reads Q. Check Q RANGE switch

(S3). Refer to

paragraph 48.

c FARADS IXDL'C-

TANCE dialE

18 Q RANGE switch (SI) Set to each position. Meter reads Q on

each scale.

Check Q RANGE switch

(S3). Refer to

paragraph 48.

S

T 19 POWER ON switch (Si) Turn to off position. Pilot light will go out.

o

P

,1 1 i
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CHAPTER 5

THEORY

#

#

33. General Q-meter Theory

(fig- 8)

In the Q-meter a small voltage is introduced

in series with the tuned circuit (consisting of

R„ L and C) across the injection resistor Rt.

When the circuit is tuned to resonance by means

of the tuning capacitor C or the oscillator fre

quency is adjusted to the resonant frequency of

the circuit, the current I is limited solely by

the series resistance of the coil R, and the in

jection resistor Rt. Thus

e

~ R. + R.

where e is the voltage across Rt.

The voltage developed across the tuning capaci

tor C is

I

E= -= 12 w 'L.

2irf C

The ratio E is the circuit Q

~e

where E is the voltage across the capacitor

f is the frequency in cps and C is the capaci

tance in uuf.

 

INJECTION

VOLTAGE TM2635A-26

Figure 8. Q-Meter, ba$ie circuit.

34. Block Diagram

(fig. 9)

The block diagram for the Q-meter is shown

in figure 7. For more detailed over-all circuit

information refer to figure 25. A description

of the Q-meter circuits represented by the blocks

follows :

a. Oscillator. The oscillator stage is an eight

band tunable oscillator and operates over the

frequency range of 50 kc to 75 mc. Oscillator

tube VI is a beam power pentode, 5763, oper

ated as a triode with plate and screen tied to

gether. The output that is developed in this

stage is fed to the resistance divider stage.

b. Resistance Divider. The resistance divider

stage takes the rf signal at a fixed level from

the oscillator as monitored by the level vtvm

stage, V2. The resistance divider stage reduces

the input signal level by a constant factor of

approximately 30 at the output. The low level

output of this stage, .02 volt, is the injection

voltage that series feeds the COIL HI and COIL

LO binding posts of the unit.

c. Level Vtvm. Level vtvm stage V2 monitors

the input signal level to the resistance divider.

The tube used for this purpose is a dual-diode

5726/6AL5W connected as a voltage doubler.

The direct-current (dc) output of this stage

feeds the dc amplifier stage through switch S4.

d. Q-vtvm. The voltage developed at reso

nance across the tuned circuit, formed by the

coil under test and the internal resonating

capacitor, is a direct function of the injection

voltage and the circuit Q. The Q-vtvm stage,

V3, monitors the voltage developed across the

tuned circuit. The Q-vtvm stage consists -of a

dual-diode with one section connected as a peak

reading rectifier. Because the injection voltage

is kept constant by monitoring the level vtvm

stage, the output of the Q-vtvm stage is directly

related to circuit Q.

23
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0SCILLAT0R

50KC-75MC

VI

5763

B+

RECTIFIER

V6

3Y3W6TA

RESISTANCE

DIVIDER

IC0ILI

INJECTI0N

V0LTAGE

■®

s

0^

H5ig
© ®

 

SELENIUM

RECTIFIER

CRI

B +

B-

DC BALANCED

AMPLIFIER

VS

58I4A

(csg

0 VTVM

V3

5726/6AL3W

BUCKING

DI0DE

V4

3726/6AL5W ]

i

METER

MI

TM 2635A- 9

Figure 9. Q-meter, block diagram.

e. Dc Balanced Amplifier. The dc balanced

amplifier stage, V5, amplifies the low level di

rect-current signals from the vtvm stages. Suf

ficient amplification is available to drive meter

M1 in the plate circuit. This stage consists of

a dual-triode type 5814A tube.

/. Bucking Diode. The bucking diode stage

consists of V4, a 5726/6AL5W tube, connected

to develop a contact potential, which is used

to buck out the contact potential of the level

vtvm, V2, and Q-vtvm, V3.

g. Rectifier. The rectifier is a full-wave type

with choke input. The tube, V6, is a 5Y3WGTA.

The filtered high voltage is the plate supply for

oscillator stage VI.

h. Selenium Rectifier. This is a low-current

plate supply for dc balanced amplifier V5. Rec

tifier CRI is connected in a half-wave circuit.

At the output, a positive voltage is supplied for

the plates and a negative voltage for the cath

odes of V5.

35. Oscillator Circuit

(fig. 10)

Tube VI is connected as a tuned-grid, triode

oscillator. The range from 50 kc to 75 mc is

t
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covered in eight bands. Figure 9 is the simpli

fied schematic diagram of the oscillator for the

50 kc to 150 kc range. The operation of other

ranges is similar (fig. 25).

o. Frequency. The frequency of oscillation is

determined by the inductance of LI and the

capacity setting of tuning capacitors C9A and

C9B. For the lower ranges, capacitor C9A and

C9B are connected in parallel by means of the

jumper between pins 5 and 8 of the range

switch. The three highest ranges do not have

this jumper and, therefore, only capacitor C9A

is used in the tuned circuit. Initial adjustment

of the frequency range is accomplished by

means of trimmer CI and the tuning core of LI.

6. Feedback. The grid of VI is connected to

a tap on LI through grid coupling capacitor

C14 and level stabilizing resistor R1. Resistor

R7 is the grid-leak for the tube. The coil con

nected between pins 2 and 3 of the range switch

is in series with the plate of VI and is induc

tively coupled to LI. The polarity of this cou

pling is such that positive feedback is applied

to the grid from the plate circuit to product

oscillations. Capacitor C8 is an rf bypass for

the plate coupling coil.

c. Output. The output of the oscillator is ob

tained from the output coupling coil connected

between pin 6 of the range switch and ground

and fed through a shielded cable to the RF OUT

jack, J2, and RF IN jack, J3. Oscillator output

can be obtained from J2 by means of a phone

plug and connecting cable. External rf signals

may be fed to the resistance divider circuit by

means of a phone plug inserted in J3. When

neither jack is used, the oscillator output is fed

through a shielded cable to the resistance di

vider.

d. Output Level Control. The output level of

the oscillator is controlled by varying the plate

*

»

FR0M

RECTIFIER

V6

OSCILLATOR

VI

5763

 

RANGE FREQUENCY

1 50-I50KC

2 I50-450KC

3 430-I500KC

4 1.5-4. SMC

S 4.3-I2MC

6 12-23 MC

7 25-S0MC

8 50-75MC TM26J5A-I0

Figure 10. Oscillator, simplified schematic diagram.
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voltage of VI. The supply voltage available on

pin 7 of PI is applied to a voltage divider net

work which consists of R11 and R12. Large

variations in plate voltage and oscillator output

are obtainable by the SET LEVEL COARSE

control, R11. Variable resistor RIO is connected

to the slider arm of resistor R11 and is in series

with the plate of VI. Fine adjustment of oscil

lator output is obtained by adjustment of R11.

Switch S2 controls the application of plate volt

age to VI and capacitors CIO and C11 and re

sistor R9 form an rf filter circuit.

e. Other Components. Resistor R8 is the cath

ode resistor for VI and prevents excessive plate

current flow if VI fails to oscillate. Capacitors

C12 and C13 are rf bypass capacitors for the

cathode. The heater of VI is bypassed by

capacitor C29.

36. Resistance Divider Circuit

(fig. 11)

The resistance divider attenuates the oscilla

tor signal output by a constant factor. The in

jection voltage is produced across .03-ohm re

sistor R16 at the output of the divider. Resis

tors R13, R14, and R15 are in parallel and form

.9 ohm of resistance in series with R16. The

injection voltage across R16, therefore, is equal

to the oscillator output divided by 30.

 

TM2635A-II

V2 is illustrated in A and B, figure 12, where it

is assumed that the voltage being measured is 1

volt root mean square (rms). This corresponds

to a peak voltage in both positive and negative

directions of 1.4 volts peak. In A, figure 12, it

is assumed that the voltage is positive with re

spect to ground and only one-half the dual-

diode, V2A, conducts. During this half-cycle,

capacitor C15 is charged to the peak value of

1.4 volts as illustrated in A, figure 12. It is

assumed the voltage on capacitor C15 remains

at 1.4 volts during the next half-cycle that is

illustrated in B, figure 12. During this half-

cycle in which the applied voltage to the diode

is negative with respect to ground, the applied

1.4 peak volts is additive to the 1.4 volts that

appear on capacitor CI5, causing capacitors

C16 and C17 to become charged to a total of

2.8 volts through V2B. The output dc voltage

is developed across the voltage dividing net

work, which consists of resistors R38, R39, and

R40. Resistor R39 is a variable control and per

mits calibration of the level. The output volt

age is fed to the dc amplifier stage through

switch S4.

38. Q-vtvm

(fig. 13)

The Q-vtvm circuit consists of one section of

V3 connected as a peak rectifier. The diode is

connected in shunt with load resistors R22

through R27. The time constant of the coupling

capacitor C24 and the total load resistance is

great enough to give peak rectification for all

frequencies of operation. The input consists of

the rf resonant voltage that appears across the

circuit under test at the CAP HI and GND bind

ing posts. Capacitors C20A and C20B are the

sections of the internal resonating capacitor.

Switch S3B provides for tapping the total load

resistance to obtain the various Q-ranges of the

instrument. The dc output of this stage is fed

to the dc balanced amplifier through switch S4B.

t

1

Figure 11. Resistance divider,

simplified schematic diagram.

37. Level Vtvm

(fig. 12)

The level vtvm is a voltage doubling peak-to-

peak reading rectifier. The rectifying action of

39. Bucking Diode

(fig. 14)

Compensation for the contact potential of

diodes V2 and V3 is provided by bucking diode

V4. The dual-diode sections are connected in

series for greater contact potential output into

a load that consists of variable resistors R33

k>
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Figure IS. Level vtvm, simplified tchematic diagram.

»

and R34 in parallel. Capacitors C21 and C31 are

rf bypass capacitors. Resistor R33 is the inter

nal adjustment for cancellation of the Q-vtvm

contact potential; resistor R34 adjustment

serves the same purpose for the level vtvm con

tact potential. The voltage from resistor R34

is fed to the dc balanced amplifier through

switch S4B. The voltage from resistor R34 is

connected to the divider, which consists of re

sistors R28 through R32. The resistors form a

divider equivalent to that of figure 14. There

fore, contact potential compensation is obtained

for all settings of the Q RANGE switch. The

output from switch S3A is fed to the dc bal

anced amplifier through switch S4B.

40. Dc Balanced Amplifier

(fig. 15)

The dc balanced amplifier stage consists of

a dual-triode, V5, connected for balanced oper

ation to drive meter M1. The stage analysis fol

lows:

a. Tube V5 is operated so that with no dc

signal on either grid the stage is balanced and

no difference in potential exists between the

plates of the tube. Therefore, in the absence of

signal, the meter current is zero. If a negative

dc voltage is applied to the grid pin 7 of V5,

less current will flow in its section than in the

section represented by the other grid, pin 2.
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Figure IS. Q-vtvm, simplified schematic diagram.

Subsequently the voltage drop across resistor

R20 is reduced, and the potential of the plate,

pin 6, is raised above the potential of the plate,

pin 1. As a result, current will flow through

meter M1. The current flow through the meter

is controlled by variable resistor R21, which

is the internal sensitivity adjustment.

b. To zero the meter in actual operation of

the unit, two independent controls are provided.

These variable resistors, R5 and R6, are con

nected to the high-potential end of the plate

load resistors, R19 and R20, through switch

S4A. Resistor R5 is connected in the LEVEL

position of S4A and resistor R6 is connected

in the Q position of switch S4A. The B+ supply

voltage is fed to the taps on these variable

resistors. Variation of the panel control setting

of the variable resistor in the circuit will vary

the plate voltage of each section of the dual-

triode sufficiently to zero meter M1.

c. The rectified output voltage of Q-vtvm

stage V3 is fed to a grid, pin 7 of V5, with

switch S4B in tire Q position. When switch S4B

is in the LEVEL position, the signal applied'

to the same grid, pin 7 of V5, is in the rectified

output of level vtvm stage V2.

d. The other grid, pin 2 of V5, is used to

compensate for the contact potential of Q-vtvm

stage V3 and level vtvm stage V2. The output

of bucking diode stage V4 is taken from resis

tor R33, passed through the divider formed by

switch S3A, and applied to pin 2 of V5 with

switch S4B in the Q position. When switch S4B

is in the LEVEL position, the bucking potential

existing on the tap of resistor R34 is applied to

the grid, pin 2.

e. Resistors R17 and R18 are parasitic sup

pressors and C18 and C19 are grid bypass

capacitors. The cathode circuit consists of four

resistors, R41, R42, R43, and R44, connected to

give balanced operation of the two sections of

tube V5. The B— potential for the tube is sup-

(

(
»
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Figure H. Bucking diode, simplified tehematie diagram.

plied to the low-potential end of resistor R44.

4I. Power Supply

(fig. 25)

The power supply section provides for opera

tion from 115- and 230-volt line voltage. For

115-volt operation, switch S5 connects both

primaries in parallel while for 230-volt opera

tion, the primaries are connected in series. For

conditions of low line voltage, switch S6 applies

the input voltage to taps, pins 2 and 5, on the

primary windings. The input voltage is applied

to the full primary winding by means of switch

S6 when the line voltage is higher than rated.

a. Rectifier V6 is connected in a full-wave

rectifier circuit. This stage has a choke input

filter that consists of choke L9 and capacitor

C22. The output of the stage is fed to the oscil

lator section of the Q-meter through pin 7 of

jack ft.

b. The selenium rectifier is connected in a

half-wave rectifier circuit. Resistor R35 is a

current-limiting resistor and the filter for this

stage consists of capacitor C23 and resistors

R36 and R37. Since the ground for this stage

is at the junction of R36 and R37, the B+ out

put is across R36 and the B— output appears

across R37. The B+ output is fed to the dc

balanced amplifier through pin 4 of jack J1

and the B— output is applied to this same stage

through pin 3 of jack J1.

42. Sources of Error

For many measurements, the effect of the in

ternal errors of the Q-meter is sufficiently small

so that all internal errors may be ignored. How

ever, where the internal errors cannot be

ignored, the corrections indicated in paragraph

16 must be made to insure greater accuracy.

The internal errors are as follows:

o. Q-vtvm Loading Effect (fig. 13). The load
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Figure 15. De balanced amplifier, simplified schematic diagram.

resistance for the Q-vtvm circuit consists of

series resistors R22 through R27 to form a 130-

megohm load. Since the Q-vtvm circuit is a peak

reading voltmeter, the loading effect is half the

resistance load (65 megohms). The correction

to be made to Q-measurements for the loading

effect is given in paragraph 16a.

b. Injection Resistor (fig. 13). Injection re

sistor R16 is in series with the resonant circuit.

When the effective series resistance of the coil

under test is less than 3 ohms, the resistance of

R16 (.03 ohm) will introduce an appreciable

error in the Q-readings. If, however, the effec

tive resistance of the coil under test is greater

than 3 ohms, the effect of the injection resistor

can be safely ignored. Correction for the injec

tion resistance is given in paragraph 166.

c. Residual Inductance. A residual inductance

of .011 uh is present between the COIL LO and

COIL HI binding posts. This inductance con

sists of the wiring inductance and cannot be

reduced. For greater accuracy in inductance

measurements of small value coils, the correc

tion of paragraph 16c should be applied.

#
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CHAPTER 6

FIELD MAINTENANCE

Section I. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL

#

#

Warning: Certain points located throughout

the chassis of the Q-meter operate at voltages

above 250 volts. Do not touch these points while

power is being applied to the Q-meter. Be very

careful when handling or testing any part of

the Q-meter while it is connected to the power

source.

43. Trouble-shooting Procedures

o. General. The first step in servicing a de

fective Q-meter is to sectionalize the fault. Sec-

tionalization means tracing the fault to the

major component or circuit responsible for the

abnormal operation of the Q-meter. The second

step is to localize the fault. Localization means

tracing the fault to the defective part respon

sible for the abnormal condition. Some faults,

such as burned-out resistors, arcing, and shorted

transformers, often can be located by sight,

smell, and hearing. The majority of faults, how

ever, must be localized by checking voltages

and resistances.

b. Component Sectionalization and Localiza

tion. Listed below is a group of tests arranged

to simplify and reduce unnecessary work and

in tracing a trouble to a specific component. The

simple tests are used first. Those that follow are

more complex. Follow the procedure in the se

quence given. In general, the trouble is traced

to a section of the Q-meter, and the faulty com

ponent in that section is located ; then the trou

ble is remedied. The service procedure is sum

marized as follows:

(1) Visual inspection. The purpose of vis

ual inspection is to locate burned re

sistors, leaky capacitors, and broken

connections. Through inspection alone,

the repairman may discover the trou

ble or determine the circuit in which

the trouble exists. The inspection is

valuable in avoiding additional damage

to the Q-meter which might occur

through improper servicing methods

and in forestalling future failures.

(2) Input resistance measurements. These

measurements prevent further damage

to the Q-meter from possible short cir

cuits. Since this test gives an indica

tion of the condition of the filter cir

cuits, its function is more than pre

ventive.

(3) Operational test. The operational test

(par. 32) is important because it fre

quently indicates the general location

of trouble. In many instances, the in

formation gained will determine the

exact nature of the fault. To utilize

the information fully, all symptoms

must be interpreted in relation to one

another.

(4) Intermittent troubles. In all these

tests, possibility of intermittent con

ditions should not be overlooked. If

present, this type of trouble often may

be made to appear by tapping or jar

ring the equipment. It is possible that

some external connection may cause

the trouble. Test the wiring for loose

connections and move the wires and

components with an insulated tool,

such as a pencil or fiber rod. This may

show where a faulty connection or

component is located.

44. Trouble-shooting Data

Caution: Always check the circuit label,

located on the back inside the Q-meter case,

since the schematic diagram in the manual may
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not include circuit changes made during equip

ment production. The material supplied in this

manual will help in rapid location of faults.

Consult the following trouble-shooting data :

Fig. or

par. A'o. Title

Fig. 17 Q-metor, top view of power supply, location

of parts.

Fig. IS Q-meter, bottom view of power supply, loca

tion of parts.

Fig. 19 Q-meter, rf assembly, location of parts.

Fig. 20 Q-meter, turret assembly, location of rf trans

formers.

Fig. 21 Tube socket and terminal boards, voltage and

resistance diagram.

Fig. 25 Q-raeter, schematic diagram.

Par. 49 Dc resistance of transformers and coils.

45. Tools and Test Equipment Required

for Trouble Shooting

The items of test equipment required for

trouble shooting the Q-meter are listed below.

Technical manuals associated with each item

are also listed. The required tools are contained

in Tool Equipment TE-113.

Test equipment Technical manual

Multimeter TS-352/U

Electronic Multimeter TS-505/U

Electron Tube Test Set TV-7/U

TM 11-5527

TM 11-5511

TM 11-5083

46. General Precautions

Observe the following precautions very care

fully whenever servicing the Q-meter.

a. Be careful when the Q-meter is removed

from the case; dangerous voltages are exposed.

b. If the Q-meter has been operating for some

time, use a cloth when removing the metal tube

shields and a tube puller to remove tubes to

prevent burning the hand or fingers.

<k When servicing, the oscillator.assembly and

the internal resonating capacitor assembly, do

not disturb the placement of parts and be care

ful not to bend the tuning capacitor plates. This

could cause a short circuit or a change of cali

bration.

d. Do not overtighten screws when assem

bling mechanical couplings.

e. When replacing a component that is held

by screws, always replace the lock washers.

/. Careless replacement of parts often makes

new faults inevitable. Note the following points :

(1) Before a part is unsoldered, note the

position of the leads. If the part, such

as a power transformer, has a number

of connections, tag each lead.

(2) Be careful not to damage other leads

by pushing or pulling them out of the

way.

(3) Do not use a large soldering iron when

soldering small resistors or ceramic

capacitors. Overheating of the small

parts may ruin or change the value of

the component.

(4) Do not allow drops of solder to fall

into parts of the chassis because they

may cause short circuits.

(5) A carelessly soldered connection may

create new faults. It is very important

to make well-soldered joints because a

poorly soldered joint is one of the most

difficult faults to find.

(6) When a part is replaced in a high-fre

quency circuit, it must be placed in ex

actly the position occupied by the origi

nal part. A part which has the same

electrical value but different physical

size may cause trouble in high-fre

quency circuits. Give particular atten

tion to proper grounding when replac

ing a part ; use the same ground as in

the original wiring. Failure to observe

these precautions may result in de

creased output or parasitic oscillations.

(7) Do not disturb any of the alignment

adjustments unless it definitely has

been determined that the trouble is

caused by an adjustment.

t

4
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WornJug: The failure of selenium rectifiers

can result in the liberation of poisonous fumes

and the deposit of poisonous selenium com

pounds. If a rectifier burns out or arcs over, the

odor is strong. Provide adequate ventilation im

mediately. Avoid inhaling the fumes and do not

handle the damaged rectifier until is has cooled.

47. Checking B Circuits for Shorts

(fig. 16)

a. One B-j- line leaves the filter circuit of the

power supply and supplies plate voltage for VI

through switch S2. If the P»4- voltage is low or

there is no B-j- voltage, it is likely that the trou

ble lies in the power supply circuit This may be

caused by a faulty rectifier tube, V6, or an open

filter choke, or a shorted filter capacitor.

b. The power supply output from the seleni

um rectifier consists of a B— line, which sup

plies the potential for the cathodes of V5, and

B-f line, which supplies the plate voltages for

V5. If the B voltages are low or if no B voltages

exist, the trouble probably lies in selenium rec

tifier CR1 or filter capacitor C23.

c. Refer to figure 16, which is a simplified

diagram of the B voltage distribution through

out the Q-meter, and note the possible paths

that could offer short circuits. By using this

diagram in conjunction with the voltage and

resistance measurements found in figure 21 the

typical causes for trouble can be checked easily.
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48. Trouble Shooting by Using

Trouble-shooting Chart

The following chart is supplied as an aid in

locating trouble in the Q-meter. It lists the

symptoms that the repairman observes, either

visually or audibly, while making a few simple

tests. The chart also indicates how to localize

trouble quickly to the different stages of the

Q-meter. After the trouble has been localized

to a stage or circuit, a tube check and voltage

and . resistance measurement of this stage or

circuit ordinarily should be sufficient to isolate

the defective parts. Normal voltage and resis

tance readings are given in figure 21.

t

Symptom

1. POWER ON switch is in ON

position. Pilot lamp does not light.

2. Fuse Fl and/or F2 blows when

POWER ON switch is thrown to

ON position. RF ON switch is

in off position.

3. Fuse Fl and/or F2 blows when

t
RF ON switch is moved to ON

position.

4. Symptoms are similar to those in

item 3. However, this occurs

only in one range.

5. RF ON in off position. LEVEL-Q

switch in LEVEL position. Meter

does not zero with ZERO ADJ-

LEVEL control. LEVEL-Q

switch in Q position. Meter

ZERO ADJ Q control.

6. RF ON in off position. LEVEL-Q

switch in LEVEL position. Meter

zeros with ZERO ADJ-LEVEL

control. LEVEL-Q switch in Q

position. Meter does not zero

with ZERO ADJ-Q.

7. RF ON in off position. Meter does

not zero in either position of

LEVEL-Q switch.

Probable trouble

1. Blown fuse F1 and/or F2.

Defective pilot lamp.

2. Shorted filter capacitor.

Defective rectifier tube V6.

3. Shorted rf filter capacitor.

4. Section of turret is defective in

inoperative range.

5. Defective tube V2.

Defective resistor R34, R38, R39,

orzUO.

Defective capacitor C18 or C17.

6. Defective tube V3.

Defective resistor R22, R23, R24,

R25, R26, R27, R28, R29, R30,

R31, R32, or R33.

7. Defective tube V4 or V5.

Defective resistor R19, R20, R17,

R18, R40, R41, R42, R43, R44,

R36, or R37.

Defective capacitor C23, C18.

C19,orC21.

Defective rectifier CR1.

Correction

1. Replace blown fuse with spare

fuse.

Replace lamp.

2. Check capacitors C22 and C23.

Make resistance check and

replace defective capacitors.

Check tube and replace if defective.

3. Check capacitors CIO and C1l.

Make resistance check and

replace defective capacitors.

4. Check turret section for defective

component and replace.

5. Check tube and replace if weak.

Replace defective component.

Replace defective component.

0. Check tube and replace if weak.

Replace defective component.

7. Check tubes and replace if weak.

Replace defective component.

Replace defective component.

Replace defective component.

♦
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Symptom Probable trouble Correction

8. RF ON in ON position. LEVEL-Q 8. Defective tube VI or V2. 8. Check tubes and replace if weak.

switch in LEVEL position.

Insufficient or no level reading Defective switch contacts on Replace if defective.

on meter. jacks J2 and J3.

Defective resistor R9, RIO, R38, Replace defective component.

orR39.

Defective capacitor CIO, Cll, C15, Replace defective component.

C16, or C17.

9. Symptoms are similar to those in 9. Section of turret is defective 9. Check turret section for defective

item 8. However, this occurs in inoperative range. component and replace.

only in one range.

10. RF ON in ON position. LEVEL-Q 10. Defective tube V3. 10. Check tube and replace if weak.

switch in Q position. No reading

of meter as work coil is tuned Defective resistance divider El. Replace defective component.

through resonance.

Defective resistor R22, R23, R24, Replace defective component.

R25, R26, or R27.

Defective capacitor C24. Replace defective component.

♦

#
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Figure 19. Q-meter, rf assembly, location of parts
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Figure SO. Q-meter, turret assembly, location of rf transformers.
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49. Dc Resistances of Transformers and Coils

The dc resistances of the transformers and

coils in Q Meter TS-617B/U are listed below.

J

a. Resistances of Transformers

Transformer Terminals Ohms

T1 5-9 72

2-3 18

T2 5-9 14

2-3 3.5

T3 5-9 3

2-3 1

T4 5-9 1

2-3 .5

K Transformer Terminals Ohms

T5 5-7 Less than 1

2-3 Less than 1

T6 5-7 Less than 1

2-3 Less than 1

T7 5-7 Less than 1

2-3 Less than 1

T8 1-5 Less than 1

2-3 Less than 1

T9 1-2 9

1-3 10

4-5 9

4-6 10

7-8 180

8-9 180

10-11 Less than 1

12-13 Less than 1

14-15 130
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b. Resistances of Coils.

Coils Ohms

L101 02

L102 03

L103 .04

L104 .1

L105 24

L106 13

L107 1.5

Coils Ohm*

L108 2 8

L109 6

LI 10 6

Llll 8

LI 12 11

LI 13 25

L114 58

L9 200

fc

Section II. REPAIRS

50. Replacement of Parts

Note. Several parts used in the Q-meter have closer

tolerances than used in most radio equipments. Re

sistors R22 through R32 are precision parts. If these

parts require replacement, use the exact value and

tolerance rating of the part removed. If even slightly

different values are used, the calibration of the Q-

readings will be inaccurate on one or more positions

of the Q RANGE switch.

a. The components of the Q-meter are readily

accessible and are replaced easily if found

faulty. The sockets, capacitors, filter choke and

power transformer are mounted with hexagonal

nuts and pan-head screws. The nuts can be re

moved easily with socket wrenches. The dial

knobs and control knobs are removed with Allen

wrenches.

b. If any of the switches require replacement,

carefully mark the wires connected to the switch

with tags to avoid misconnection when the new

switch is installed. Follow this practice when

ever replacement requires the disconnection of

numerous wires.

5I. Removal of Oscillator Turret

(fig. 19)

To remove the oscillator turret from the oscil

lator assembly, proceed as follows :

a. Place the range switch S7 between range

positions. If this is not done, damage may be

caused to the wiper contacts.

b. Loosen the Allen set screw on the rear

bushing sufficiently to remove the rear bearing.

c. Carefully slide the turret assembly off the

detent plate and away from the support casting.

d. Replacement is made in a similar manner

in reverse order. Make sure the locating pin on

the detent plate is placed in the notch provided

at the lip of the turret. Before tightening the

Allen screw on the rear bushing, push the tur

ret and bearing toward the panel to eliminate

end-play.

52. Removal of Resistance Divider El

(fig. 19)

To remove resistance divider E1, proceed as

follows :

a. Unsolder capacitor C15 and the shielded

cable from the terminal mounted on the resis

tance divider assembly.

b. Loosen slightly the screw, which is located

inside the COIL LO binding post.

c. Loosen slightly the four screws that are lo

cated symmetrically around the COIL LO bind

ing post.

d. Remove the screw located in the COIL LO

binding post.

e. Hold E1 firmly with one hand and remove

the four screws loosened (c above).

/. Do not damage internal resonating capaci

tor C20 as E1 is removed from the unit.

fir. When installing resistance divider E1, be

sure to replace all grounds as in the original

installation and tighten all screws securely.

53. Refinishing

Instructions for refinishing badly marred

panels or exterior cabinets are given in TM 9-

2851, Painting Instructions for Field Use.

54. Adjustment of Frequency Dial

The frequency dial indicates the frequency of

the oscillator. If the frequency dial is not placed

t>

#
40



#

#

t

in proper position on tuning capacitor C9 shaft,

the frequency indication will be in error. To

check and adjust the dial, proceed as follows :

a. Tune the oscillator to the stop at the low-

frequency end of the range.

6. The' hairlines on the MEGACYCLES and

KILOCYCLES masks should fall on 100 and 0

of the linear scale of the dial. To adjust, proceed

as follows :

(1) For slight adjustments, loosen the two

screws that hold each mask and move

the masks into position.

(2) For large adjustments, loosen the Al

len set screws in the dial knob and

rotate the dial to the proper position.

Tighten the set screw.

55. Adjustment of MICRO MICRO

FARADS INDUCTANCE Dial

If the MICRO MICRO FARADS INDUC

TANCE dial is not set correctly on its shaft,

errors will be introduced in all measurements.

To check the setting, rotate the dial to the stop

at the high capacity end. The hairline of the

mask should fall on the two dial markings ter

minated in dots. To adjust, proceed as follows:

o. For slight adjustments, loosen the two

screws that hold the dial mask and move the

hairline into position; then tighten the screws.

6. For large adjustments, loosen the Allen set

screw in the dial knob and rotate the dial into

position. Tighten the set screw.

56. Adjustment of MICRO MICRO

FARADS Dial

The MICRO MICRO FARADS dial is prop

erly adjusted when it can be turned in a clock

wise direction past the +3 mark to the stop,

the same distance as when it is turned in a

counterclockwise direction past the —3 mark to

the stop. If the overtravel at each end is not

equal then adjust as follows:

o. Loosen the set screws on the dial knob and

rotate the dial to assumed proper position.

6. Tighten the set screws on the dial knob and

check the rotation for equal overtravel at each

end of dial.

c. Repeat the steps in a and b above if neces

sary.

57. Calibration and Alignment of

Q Meter TS-6I7B/U

a. Test Equipment Required for Calibration

and Alignment.

(1) Frequency Meter AN/URM-79

(2) Frequency Meter AN/URM-80

(3) Q-standard, Type 513A (Boonton Ra

dio Corp.)

6. Q-calibration.

(1) The calibration of frequency on all

ranges can be accomplished with the

use of Frequency Meters AN/URM-

79 and AN/URM-80.

(2) The calibration of Q on all four ranges

is made by comparison with the value

of Q stamped on the name plate of the

Q-standard (Type 513A, Boonton Ra

dio Corp.) at .5, 1.0, and 1.5 mega

cycles (mc). This eliminates the need

for measuring injection voltage.

(3) The calibration of inductance is made

at the same time Q is measured by di

rect comparison with the name plate

value of L stamped on the Q-standard.

(4) The calibration of capacitance is made

at the same time that Q and L are

measured by computation from the

formula

1

C ~ 2TFL-Cl1

where f is the frequency in cps, L and

Cd are name plate values stamped on

the Q-standard.

(5) It is only necessary to insert the Q-

standard in the coil terminals of the

Q-meter and resonate the meter at .5,

1.0, and 1.5 mc in turn to perform the

above tests.

c. Alignment of Oscillator (fig. 22). All

ranges of the oscillator except the highest fre

quency range of 50 mc to 75 mc can be aligned

by adjustment of the coil cores and trimmers.
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The range from 50 to 75 mc needs no adjust

ment.

Connect the crystal calibrator or fre

quency meter between the COIL LO

and GND binding posts.

Place the RF ON switch in the ON

position.

Set the LEVEL-Q switch to LEVEL.

Turn the range switch to the lowest

frequency range.

Adjust the SET LEVEL COARSE

control so that the pointer of the meter

reads on the red line.

Set the crystal calibrator for an out

put at 50 kc.

Tune the oscillator so that the fre

quency dial indicates 50 kc.

Adjust the core for coil LI to zero

beat with the crystal calibrator.

Set the crystal calibrator for an out

put at 150 kc.

Tune the oscillator so that the fre

quency dial indicates 150 kc.

Adjust trimmer CI for zero beat with

the crystal calibrator.

Repeat the steps in (6) through (11)

above until the adjustment of either

core or trimmer requires no further

adjustment of the other.

(13) Adjust all other ranges except the high

est frequency range as in the steps in

REAR 0F 0SCILLAT0R CASTING

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

 

*

note:

TURRET

REAR VIEW

TURRET SH0WN IN SO- ISO KC POSITION.

TM2635A-22

Figure tt. Q-moter, location of oicillator adjuitment*.

(1) through (12) above. Adjust the

coil cores at the low-frequency end of

each range. Adjust the trimmers at the

high-frequency end as marked on the

dial masks. For example, the trimmer

for the range marked 12 mc to 25 mc

should be adjusted at 25 mc

*

Section III. FINAL TESTING

58. General

This section is intended as a guide to be used

in determining the quality of a repaired Q-

meter. The minimum test requirements outlined

in paragraph 60 may be performed by main

tenance personnel with adequate test equipment

and the necessary skills. Repaired equipment

meeting these requirements will furnish uni

formly satisfactory operation.

59. Test Equipment Required for

Final Testing

Items of test equipment required for final

testing are listed in paragraph 57a.

60. Frequency Calibration

a. Connect the crystal calibrator or frequency

meter to the COIL LO and GND binding posts.

6. Set the RF ON switch to ON.

e. Set LEVEL-Q switch to LEVEL position.

d. Make measurements with SET LEVEL

panel controls set so that the pointer of the

meter is on the red line.

e. The frequency accuracy should be as fol

lows:

Frequency Accuracy

60 kc to CO mo

60 me to 75 mc

±1%

±3%

t
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CHAPTER 7

SHIPMENT AND LIMITED STORAGE AND

DEMOLITION TO PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE

•

#

6I. Disassembly

The following instructions are recommended

as a general guide for preparing Q Meter TS-

617B/U for transportation or storage.

o. Remove any leads or coils connected to the

binding posts.

b. Place the rf coils in the carrying case pro

vided.

c. Wrap the line cord in the cover.

d. Fasten the cover of the Q-meter to the

case.

e. Check the equipment against the table of

components (par. 5).

62. Field Repackaging Data

a. Materials Required. The following chart

lists the estimated amount of materials required

to prepare the Q-meter for shipment :

MateriaU A mount

Waterproof barrier 65 sq ft

Pressure-sensitive tape 15 ft

Single-faced, flexible, corrugated paper 45 sq ft

Gummed paper tape 25 ft

Flat steel strapping 20 ft

Wooden shipping box 1 ea

6. Box Size. The dimensions of the shipping

box required for the Q-meter are given in the

chart below.

Box

No.

Inner dimensions

Board

ft

Volume

(CM ft)

Packed

Height Width Depth weight

(in.) (in.) (in.) (HO

1 of 1 32 28H 22 H 31 11.87 155

63. Repackaging Q Meter TS-6I7B/U

a. Technical Manuals. Wrap the manuals in

waterproof-barrier material. Seal all the seams

and folds with pressure-sensitive tape.

b. Tubes. Wrap the tubes individually in flex

ible, single-faced corrugated paper. Secure the

wrapping with gummed paper tape.

c. Lamps, Fuses. Cushion each lamp by wrap

ping individually within flexible corrugated pa

per. Secure cushioning with gummed paper

tape. Fuses require no packaging.

d. Cables. Wind each cable into a coil of con

venient dimensions. Tie at three places with

suitable tape, securing the terminals to the coil

with the ties.

e. Stowage. Stow all the components of Q

Meter TS-617B/U within the designated com

partment of the Q-meter case cover and the coil

case. Fill all voids with single-faced, flexible

corrugated paper to prevent movement. Close

the case covers and secure all fastenings. Cush

ion each case on all surfaces with pads fabri

cated of single-faced, flexible corrugated paper,

designed to absorb the shock of impact normally

encountered in handling and transit. Secure

cushioning with gummed paper tape. Inclose

each cushioned case within a wrap of single-

faced, flexible corrugated paper and secure with

gummed paper tape. Place in cartons. Seal

moisture-vaporproof barriers with pressure-

sensitive tape and seal cartons with gummed

paper tape.

43



64. Field Repacking, Strapping, and Marking

o. Repacking (fig. 2).

(1) Place one each, packaged Q-meter

carton with contents, and one each

packaged coil case carton with con

tents, together within a nailed wooden

box lined with a sealed waterproof

case liner.

(2) Secure technical literature between

contents and lid of box.

(3) Fill all voids with pads fabricated of

single-faced, flexible corrugated paper

to prevent movement.

(4) Seal waterproof liner with pressure-

sensitive tape.

(5) Nail lid to wooden box.

b. Strapping. Strap the shipping box.

e. Marking. Mark the shipping container

in accordance with the requirements of SR 55-

720-1, Section II, Transportation and Travel,

Preparation for Oversea Movement of Units

(POM).

♦

Section II. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

65. General

The demolition procedures outlined in para

graph 66 will be used to prevent the enemy from

using or salvaging this equipment Demolition

of the equipment will be accomplished only

under order of the commander.

66. Methods of Destruction

Use any or all of the following methods to

destroy the equipment.

o. Smash. Smash the controls, tubes, coils,

switches, capacitors, transformers, and meter;

use sledges, handaxes, pickaxes, hammers,

crowbars, or heavy tools.

b. Cut. Cut the power cord and slash the

wiring; use axes, handaxes, or machetes.

e. Burn. Burn cords and manuals ; use gaso

line, kerosene, oil, flame throwers, or incendiary

grenades.

d. Bend. Bend panel and cabinet.

e. Explosives. If explosives are necessary,

use firearms, grenades, or TNT.

/. Disposal. Bury or scatter the destroyed

parts in slit trenches, fox holes, or throw them

into streams. t
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notes:

unless otherwise shown

resistors arc w ohms,

capacitors are « uup.

switch s3 viewed from

the front, switch 84

viewed from the rear

. wiper contact i of the

turret range switch st

does not touch stationary

contact i.

TMtMSA-23

47/41
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Figure tS. Q-meter, power supply wiring diagram.
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Trouble shooting, field maintenance level :

Chart 48 34

Data 44 31

Procedures 43 31

Test equipment required 45 32

Trouble shooting, organizational maintenance level:

Equipment performance check list 32 21

Use of equipment performance check list 31 20

Visual inspection 306(1) 20

U

Unpacking 8 4

Used equipment, service upon receipt 10 7

V

Visual inspection 30o(1) 20

w

Weatherproofing, procedures and precautions 27 19

#
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DEPARTMENT OF THE ARMY

Washington 25, D. C, 21 February 1956 ♦

TM 11-2635A is published for the use of all concerned.

AG 413.6 (15 Feb 56)

By Order of Wilber M. Brucker, Secretary of the Army :

Official :

JOHN A. KLEIN,

Major General, United States Army,

The Adjutant General.

MAXWELL D. TAYLOR,

General, United States Army,

Chief of Staff.

Distribution :

Active Army:

CNGB (1)

Tec Svc, DA (1) except CSIGO (30)

Tec Svc Bd (1)

Hq CONARC (5)

CONARC Bd (Incl ea Test Sec) (1)

Army AA Comd (2)

OS Maj Comd (5)

OS Base Comd (5)

Log Comd (5)

MDW (1)

Armies (5)

Corps (2)

Tng Div (2)

Ft & Cp (2)

Gen & Br Svc Sch (5) except Si? Sch (25)

Gen Depots (2) except Atlanta Gen Depot

(None)

Sig Sec, Gen Depots (10)

Sig Depots (20)

Army Terminal (2)

Trans Terminal Comd (2)

OS Sup Agencies (2)

Sig Fid Maint Shops (3)

Sig Lab (5)

Mil Dist (1)

Units organizer under following TOE:

11-7R, Sig Co. Inf. Div (2)

11-16R, Hq&Hq Co, Sig Bn, Corps or

Abn Corps (2)

11-67R, Armd Sig Co (2)

11-127R, Sig Depot Co (2)

11-128R, Sig Depot Co (2)

11-500R (AA-AE), Sig Svc Org (2)

11-557C, Abn Sig Co (2)

11-587R, Sig Base Maint Co (2)

11-592R, Hq&Hq Co, Sig Base Depot (2)

11-597R, Sig Base Depot Co (2)

t

NG: State AG (6) ; Units—same as Active Army except allowance is one copy to each unit.

USAR: None.

For explanations of abbreviations used see SR 320-50-1.
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