AN

ERATING INSTRUCTIONS FOR

PIRIECLSTUON

—— e G e

MODEL 10-54

TUBE aNp ¢ /%" . CIRCUIT TESTER

PRECISION

@ PRECISION APPARATUS COMPANY, INC.

70-31 84th STREET . GLENDALE 27,L.1.,N. Y.

CANADIAN SALES DIVISION: ATLAS RADIO CORP., LTD., 560 KING STREET W,, TORONTO 2B, ONTARIO




FORM 10-00 CTI

AN

o s B

O

10.

CONDENSED TUBE TESTING INSTRUCTIONS
(Series 10-12, 10-15, 10-20, 10-22 and 10-54% TUBE AND TEST MASTERS)

THIS INSIBQMENI{ USE THESE CONDEEQED INgTRUCTIONSTONLY AS A A
SIMPLIFIED QUIDE FOR TEST OF STANDARD TYPE TUBES,
Depress "OPP" Button and connect attachment plug to 110-125 volta, 50-60 cycle source,
Set Contrels "A". “B", "C", “D" and "B" to positions listed on roller chart.
RETURN ALL LEVERS TO "NORMAL" POSITION by use of the "Lever Return” mechanism,
Release "OFP" button by depressing "READ METER" button.
Rotate "LINE ADJUSTMENT" control untll meter pointer lines up with "LINE"” 1indication.
Insert tube to be tested and ALLOW TO HEAT.
Re-adjust “LINE ADJUSTMENT" control and throw "TUBE-COND," switch to "TUBE" position.
Perform SHORT/LEAKAGE TEST3 by depressing buttons 1 through 12, watching the neon lamp
28 each button 18 deuvressed. If neon bulb glowe as any one or more buttons are de-

pressed (WITH THE EXCEPTION OF BUTTONS LISTED UNDER "FIL.CONT.", or those buttons liasted
as special roll chart notationsa), the tube should be dlacarded ss defective.

NOTE = ALL LEVERS MUST BE IN “NORMAL® POSITION
BEFORE _AND DURING "SHORT/LEAKAGE TESTS /

If short circults have not been 1ndicated, and neon glow has been obtsined on those
buttons listed under "FIL.CONT," (snd those buttons specifically noted on the roller
chart), THEN throw those levers to the positlons indicated on the roller chart under
headings W-X-Y-Z.

Depress the "READ METER" button and observe the tube Quallty meter reading.

» w » * »* *

NOTE: Should any question arlse concerning the operatlion, functioning or use
of thils tester, FIRST consult the related sectlon of your INSTRUCTION
MANUAL (including the "Service" Section). 1If the problem is not anawered
by the instruction manual, include COMPLETE DETAILS of the problem in
your correspondence to the factory, THE MORE EXPLICIT THE DETAILS, THE
MORE RAPIDLY AND SATISFACTORILY YOUR PRCOBLEM CAN BE ANALYZED AND ANSWERED!

PRECISION

TEST EQUIPMENT

i

PRECISION APPARATUS COMPANY, INC.

70-31 84th STREET o GLENDALE 27, L. I, N. Y.
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A. INTRODUCTION

Twe Seri1es 10-54% "ELECTRONAMICY TEST-MASTER 18 A MODERN PUSH SUTTON, MASTER-LEVER TYPE
OPERATED VACUUM TUSE AND BATTERY TESTER COMBINED wiTu & PUSH-BUTTON OPERATED HiIGH SENSITIVITY
20,000 OHMS PER VOLT MULT|-TEST SECTION FOR OBTAINING WI(DE-RANGE MEASUREMENTS oF A.C. ano D.C. vour-
AGES, ONMS, DECISELS AND CURRENT FOR MODERN ELECTRONIC ANALYSES.

Trie ELECTRONAMIC MASTER TUSE TESTING CIRCUIT HAS BEEN DESIGNED 8y PRECISION ENGINTLERS TO
INDICATE THE OVERALL PERFORMANCE MERIY OF A VACUUM TUSE IN ONLY OME DIRECT METER READING. SEe
"PRINCIPLES OF ELECTRONAMIC TUBE TESTING" wHicH OETAILS THis "PRECISION" FEATURE, AT REAR Of MANUAL.

Twe MASTER ELEMENT LEVER SELECTOR SYSTEM INCORPORATED IN ALl ELECTRONAMIC "TEST-MASTERSY
PROVIDES THE ULTIMATE (N TESTING FLEXIBILITY AND POSITIVE INSURANCE AGA INST NON-OBSOLESCENCE. THE
PRECISION "TEST-MASTERY (NCORPORATES: |2 INDIVIDUAL ELEMENT SELECTION CIRCUITS, ALL LATEST TYPE
TUBE SOCKETS, MASTER CONTROL SOCKET FOR TUSES YET TO SE OESIGNED, AND OTHER CAREFULLY ENGINEERED
PRECISION FeaTureS, THESE FARSIGHTED FEATURES GUARANTEE YEARS OF SUCCESSFUL AND TROUSLE-FREE
VACUUM TUSE TESTING PERFORMANCE .

SUMMARY OF TUBE ANALYS|NG FEATURES:

I, A "PRECISION" DESIGNED AND ENGINEERED TESTING CIRCUIT; (rtue "ELECTRONAMIC! circuir)
WHICH INSTANTANEOUSLY SUBJECTS A TUSE TO WIDE RANGE OPERATING CONDITION, SIMULTANEOUS WITH
THE APPLICATION OF INDIVIDUAL, PREDETERMINED ELEMENT VOLTAGES.

2. ACCOMMODATES ALL MODERN TUBE TYPES AND FILAMENT VOLTAGES frOxk .79 t0 |17 vorts. TESTS
NOVAL S8UTTON O PIN TUBES, 7 AND 8 PIN SUS-MINIATURE TYPES, HEARING A1D AND POCKET RADIO TUBES,
oouste-cap U.H.F. T7YpES, LOCTALS, SiNGLE-£NOED (TV AND FM aMpLiFiERS), REGULAR Ocrars (MG, G and
METALS), SPRAY-SHIELD AND GLASS TYPES, MINIATURE 7 PIN TYPES AND ACORN TUBES.

3. BUILT-IN MINIATURE 7 AND O PIN STRAIGHTENERS:— RUSTPROOF, LONG-LIVED, STAINLESS STEEL
PIN STRAIGHTENERS PROVIDE MEANS FOR CONVENIENT AND RAPID ADJUSTMENT OF BENT SASE PINS. ASSURES
LONGER TROUSLE-FREE LIFE FROM TUSE TEST SOCKETS AND SBETTER CONTACT WHEN TUBES ARE RETURNED TO
ORIGINAL APPARATUS SOCKETS.

I, QUALITATIVE TUBE MERIT REAOINGS OIRECTLY INDICATED OM A SINGLE THREE COLORED
ENGLISH READING SCALE SUPPLEMENTED SY A LINEAR SCALE FOR TUBE MATCHING ANO QUALITATIVE
COMPARISON PURPOSES

5. DOUBLE WINDOW, SRASS GEAR-OPERATED ROLLER TUSE CHART.

6. DUAL FREE-POINT FILAMENT TERMINAL SELECTION LO0CATES TERMINALS OF ALL fFiLAMENTS
(SHNGLE, OOUSLE, CENTER-TAPPED) REGARDLESS OF ROTATING PIN POSITION COMMON TO MANY MODERN
F .M, AND TELEVISION TUSES,

7. VISIBLE FILAMENT CONTINUITY TESTS; raepioty PERFORMED 8y ThE PREC(ISION NUMBERED,
PUSH BUTTON SYSTEM; sSHOWS UP OPEMNM FILAMENTS FOR ALL TYPES OF TUBES REGARDLESS OF FILAMENT
BASE CONNECTIONS. IN AODITION, THIS PRECISION FEATURE IMMEDIATELY REVEALS THE OPEN
SECTION Of TAPPED FILAMENTS,

8. MASTER ELEMENT LEVER OPERATED SELECTOR SYSTEM; THIS HIGHLY IMPORTANT PRECISION
FEATURE COMPLETELY ELIMINATED ALL POSSIBILITIES OF INFLEXIBILITY DUE TO UNUSUAL MULTIPLE
TUBE BASING YERMINATIONS OF NEW TUBES ANDO TUSES YET TO 8E OEVELOPED. MAXIMUM SPEED IN THE
USE OF THE LEVER SYSTEM IS ACCOMPLISHED BY THE UNIQUE FOOL-PROOF MASTER LEVER RETURN
MECHANISM wHICHY ALLOWS FOR INSTANTANEOUS RETURN OF ALL LgvERS 10 "NORMALY POSITION BEFORE
TESTING A TUBE. |INDIVIDUAL TIME=CONSUMING RETURN OF EACH LEVER IS5 THEREBY COMPLETELY
ELIMINATED. |IN AODDITION, SIMPLIFIED TUSE ANALYSIS 1S MAOE POSSIBLE 8Y THE STANDARD ELEMENT
NUMSERING SYSTEM EMPLOYED.

9. SPECIFIC INDIVIDUAL LOADS AND VOLTAGES ( CONTROL GRIO, SCREEN, PLATE, £TC.) APPLIED
TO EACH RESPECTIVE ELEMENT OF TUBE UNDER TEST.

10, METER READS IN PLATE CIRCUIT ONLY. INDICATIONS, THEREFORE, ARE ENTIRELY DEPENDENT
UPON CONTROL ACTION AMD CONDITION AL ALL INTERVEN ING ELEMENTS.

1. OPEN ELEMENTS: SHOwWS UP TUBES WITH OPEN ELEMENTS. THE EXcLuUSIvE "ELECTRONAMICH
TUBE MASTER TEST NECESSITATES ALt ELEMENTS INTACT FOR PROPER READING .

12, TESTS 0i10DES, TRIODES, RECTIFIERS, TETRODES, PENTODES, MULTI=-PURPOSE TUBES, GASEOUS
TYPES Sucu AS OYY, 023, AND OZY aNO REMOTE CONTROL GASEOUS TYPES SUCH AS CAl ano 2AY, recaro-
LESS OF VARYING FILAMENTS OR OTHER E£LEMENT POSITIONS.,

13. MULT|-SECTION TUBES: |[NDiIVIDUAL TESTS FOR EACH SECTION OF MULTI-SECT(ON TUSES (N-
CLUDING VISISLE TESTS OF THE FLUORESCENT SCREEN, WINKING EFFECT ONM CATHODE RAY INOICATOR
TUSES AND FM/AM AL IGNMENT RAY INDICATOR TUSES. NO SHIFTING OF TUBES IS NECESSARY YO OBTAIN
ALL TESTS.

Y., HOT CATHODE LEAKAGE TEST: SENSITIVE NEON METHOD QUICKLY SHOWS UP POOR CATHOOE
STRUCTURE IN ACCORD WITH LEAKAGE SPECIFICATIONS OF LEAOING TUSE MANUFACTURERS.
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Ig- D SENSITIVITY HOT INTER- STS MADE INGEN(OUSLY S(MPLE THROUGK THE USE
oF PRECISION AUTOMATIC INTERLOCKING ~USH=BUTTONS, AND LENS—PROTECTED MAGNIFIED NEON LAMP.

DOUBLE SENSITIVITY (S MADE AVAILABLE THROUGH THE FLIP OF A SWITCH TO PERMIT SPECIAL APPLICATION
TUBE SELECTION TO NORE RIQID STANDAROS.

15, NOISE TEST pIN UACKS INCORPORATED FOR EARPHONE OR AMPLIFIER CONNECTION, EACHK ELEMENT

CAN BE SEPARATELY NOISE TESTED THROUGH USE OF FREE-POINT AUTOMATIC INTERLOCKING PUSH=-BUTTON
SYSTEM.

17. BALLAST TEST: THE REGULAR TUBE TEST SOCKETS ACCOMMOODATE ALL BALLAST UNIT TESTS FOR
OPEN AND LOOSE ELEMENTS AND LEAKAGE BETWEEN SECTIONS OF MULTI-SECTION BALLASTS; MADE POSSIBLE
THROUGH THE PRECISION rAPio-AcTION Pusy-BuTToN sYSTEM.

18, PILOT LIGHT TESTS FOR ALL MINATURE SCREW BASE ANO BAYONET TYPE LAMPS,

19. ACCURACY OF THE TUBE TEST CIRCUIT (S CLOSELY MA(NTAINED 8Y THE USE OF INDIVIOUAL CALI-
BRATING CONTROLS, ADJUSTED AND SEALED AT THE FACTORY AGAINST LABORATORY S5TANDARDS AND THROUGH
USE OF (NDIVIDUAL, |% BRIDGE-CALIBRATED WIRE WOUND SHUNTS.

20. LARGE, EASY-TO-READ, D'ARSONVAL, DOUBLE-JEWELED PACE MEYER, ACCURATELY BALANCED
AND FACTORY-CALIBRATED TO WITRIN %2 PERCENT.

21 . TUBE SELECTION REFERENCES PLAINLY MARKED ON PANEL IN LARGE EASY-TO-READ CHARACTERS,
ELIMINATING MEMORIZATION OR GUESSWORK.

22. PILOT LIGHT ON-OFF [NDICATOR.
23 . PANEL-MOUNTED FUSE E£XTRACTOR POST,

24. MICRO-LINE ADJUSTMENT, READ DIRECTLY ON METER, PROVIDED BY USE OF CONTINUOUSLY
VARIABLE, HEAVY DUTY LINE VOLTAGE CONTROL.

25. TELEPHONE-CABLED PLASTIC INSULATED WIRING EMPLOYED THROUGHOUT. CRITICAL CIRCUITS
INDIVIOQUALLY SHIELOED AND BY-PASSED FOR MOSY ACCURATE TESYS Of VERY HIGH MUTUAL CONDUCTANCE
T.V. AND F .M. AMPLIFIERS.,

26. PAPER CONDENSER LEAKAGE TESTS. SENSITIVE NEON METHOD,

27, TEST CIRCUITS COMPLETELY {SOLATED FROM POWER LINE,

AC-DC CIRCUST ANALYZING
SUMMARY OF FEATURES

1. StX A.C, VOLTAGE RANGES: (000 OHNMS PELR VOLT
C-6 - 12 - 60 - 300 - 1200 - 6000 voLTs
SIX D.C. VOLTAGE RANGES: 20,000 onMs PELR VOLT
0-6 - 12 - 60 - 300 - 1200 - 6000 voLTs
2. SEVEN D.C. CURRENT RANGES:
0-60 - 120 MICROAMPERES
0-1.2 - 120 - 1200 MA aAND O-12 AMPERES

3. FOUR SELF CONTAINED RESISTANCE RANGES: (No A.C. pOWER REQUIRED).
0-6000 - 000,000 onws; 0-6 - 60 MEGOHMS

Y, SIX DECIBEL RANGES FROM -10 10 +77 DB,

5 SIX OQUTPUT RANGES: Same as A.C. voLrs,

é 14 WIRE WOUND SHUNTS AND MATCHED METALIZED MULTIPLIERS.
7. ONLY 2 POLARIZED TIP JACKS SgrvE ALL STANDARO RANGES.
8. AUTOMATIC INTERLOCKING PUSH-BUTTON RANGE SELECTION.

9 ALL CIRCUITS [SOLATED FROM POWER LINE,

0

. LARGE EASY READING SCALES AND NUMERALS., A.C. AND DECIBEL SCALES
DISTINCTIVELY IDENTIFIED IN RED.

[l. ACCURACY OF ALL RANQES CLOSELY MAINTAINED THROUGH INDIVIDUAL CALIBRATION
AND USE OFf CONTROLS ADJUSTED AND SEALED AGAINST LABORATORY STANDARODS.

8. FUNCTIONS AND DESCRIPTION OF CONTROLS, SWITCHES AND LEVERS PROVIDED ON THE INSTRUMENT PANCL,

THE FOLLOWING IDENTICATIONS AND DESCRIPTIONS SHOULD BE CAREFULLY READ: FULL
FAMILIARITY WITH THE CONTROL FUNCTIONS WILL GREATLY FACILITATE TESTING PROCEDURES:

CONTROL A - LOAD AND VOLTAQGE SELECTOR., THIS SWITCH SELECTS ANY ON OR A COMBINATION OF
LOADS AND PLATE POTTNTIALS APPLICABLE TO TRE PARTICULAR TUBE UNDER TEST. IN ADDITION,
CONTROL "A* PROVIDES FOR VARIATION OF THE BASIC METER SENSITIVITY, ALLOWING FOR STANDARIZED
TESTING Of DIODES, LOW CURRENT TYPES, AND OTHER SPECIAL VACUUM TUBES,

CoNTROL "A'™ 1S ALSO THE FUNCTION SELECTOR FOR ALUL MULTI-TEST RANGES ano fFor DRY BATTERY
TESTING.
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CONTROL B - Pilament Return Selector

Control B provides free-point fliament terminal selection for &ll types tubes, regardless
of fllament base termination arrengement.

CONTROL C - Control-grid voltagze potentiometer: provides sslected test laoput circuit potentials
which are autometically applied to the control grid selscted by the MASTER LEVER SYSTEM,
In eddition, Control “C" functlons as the OHMS ADJUST control for all resistance ranges.

CONTRCL D - Meter sensitivity potentiometer; A special, tapered potentiometer ensbling the
setting of calibration limits for all tubes as noted on the tube test roller chart,

CONTROL E - FILAMENT VOLTAGE SELECTOR: PROVIDES A COMPLETE RANGE OF I8 riLAMECNT OPERATING
POTENTIALS FROM .75 THROUGR (l7 votvs. ConTrOL "E" ALSO FUNCT!aNS as DRY BATTERY TEST
RANGE SCLECTOR WHEN swivtew DA™ 1s SET 70 "BATTERY TEST” PoOSIiTION.

MASTER LEVER SWITCH (Master element selector)

This MASTER switch consists of 12 individuel 5 position switches, Each switch is indivia-
uelly numbered from 1 throuch to 12, Eech number represents a tube slement number as listed by
Tube Manufacturers and the Radlo Manufacturers Association, For example, consider the case of
e screen grid tube type 6SJ7. The tube element numbering, as listed in standard tube manuals,
1s as follows:

Pin 1 - No Connection
Pin 2 - Heeter

Pin - Suppressor
Pin - Control grid
Pin 5 - Cathoge

Pin 6 - 3creen grid
Pin - Heater

Pin - Plate

When & type 63J7 tube i{s inserted into Iits socket, pin 1 of the tube 1s autometically
connected to Master lever 1; pin 2 to Master lever 2; pin 3 to Master lever 3; etc. (Each
numbsred lever, therefore, controls the application of its correspondinz tube element into
the appropriate tube tester clrcuit.) It will be noted that sach Master lever can be thrown
into any one of 5 positions, indicated as: W, X, ¥, 2 end "Normal", The normal purposes of
these positions are listed as follows:

Position “W" - Qpen position, Any lever thrown to the "W' position open-circuits
its corresponding tube element,

Position "X* - Screen Grid position. In the case of the 6SJ7, element & is screen
grid, Lever 6 therefore, becomes the screen lever, and this lever is thrown to position "X".

Position "Y" - Plate clrcult position. Element 8 of type 6537 is & plate. Lever 8,
therefore, becomes the plate lever ami this lever 1s thrown to "Y' position,

Position "2" - Grid circuit position. Element 4 of 6SJ7 is control grid. Lever U,
therefore, becomes the grid lever and thls lever is thrown to “Z" position,

Poslition "Normel" - Common terminetion to cathode and/or reference potentiel.

All elements requiring & "Normel' or cathode potential level such as Suppressor grids
cathodes, etc. are accordlngly accommodated by leaving the corresponding levers in “Normal
position, I

h

It is therefore seen that the complete lsver setting for type 63J7 tube is simply set
up as follows:
o X Y 2
- 6 8 4

only 3 levers 1n this example require actuation. £11 other levers are untouched and
are left in the "NORMAL™ poszition,

Although the connectinn network of the MASTER LEVER SELECTOR appears complicated behind
the instrument panel, its operation from the top of the penel is unusually simple and straight-
forwvard!

THE LINE ADJUSTMENT CONTROL

This control permits adjustment for the operating line voltege when the meter poilnter isg
brought to the arrow-heed center of the scele plate marked "LINE', This control is a heavy duty,
ce;}iﬂ?ouﬁgy variable, wire wound potentiometer, assuring step-free, positive, micro-voltage
ag jJustment,
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THE PUSH BUTTON SYSTEM:

., Buvtons | THROUGH 12, THESE BUTTONS, IN CONJUNCTION WiTH THE OUAL SENSITIVITY NEON
TEST CIRCUIT, PERMIT RAPID SHORT AND LEAKAGE CHECK OF ALl TUBE ELEMEMTS, MERELY BY CONSECUTIVELY
DEPRESSING BUTTONS | THROUGH |2 AND OBSLCARVING THE NEON LAMP INDICATIONS. VIS(BLE FILAMENT CON-
TINUITY TESTS ARE ALSO PROVIDED BY THE PUSH BUTTON SYSTEM IN CONJUNCTION WITH DATA LISTED UNDER
“FyL. CONT." ON THE ROLLER CHART. (N ADDITION, FINGER-TIP SELECTION OF MULTI-TEST RANGES IS PRO-
VIOED THROUGH THE DUAL-PURPOSE CONSTRUCTION ANDO DESIGN OF TRE PUSH BUTTON SWITCHES,

"READ METER® BUTTON. Twris 8UTTON (WHEN HELD DOWN) PROVIDES THE METER RE2DING FOR TUBE PER-
FORMANCE QUALITY TESTS. WHEN DEPRESSED, (T ALSO AUTOMATICALLY RELEASES ANY OTHER BUTTONS WHI(CH
MAY WAVE PREVIOUSLY BEEN OCPRESSED.

SOFFPBUTTON. Tuis 2utTon (WHEN IN THE DOWN OR OEPRESSED POSITION), SHUTS THE (NSTRUMENT OFF,
To TURN fTHE INSTRUMENT ON, THE '"READ METER" BUTTON IS DEPRESSED, RLLEAS (NG twe OFF ButtoN. IN ADDI-
TICN twe "OFF " BUTTON, WHEN OEPRESSED, SERVES AS THE H(QW CURRENT RANGE SELECTOR WHEN MULTI-RANGE
FEATURES ARE EMPLOYLD.

SOCKETS:

THIS INSTRUMENT INCORPORATES THE NEW 7 AND 8 PIN SuB-MIN{ATURES, Novar Butron 9 pin, 8 contact
ACORN, LOKTAL, COMBINATION 7 PRONG. BUTYON 7 PIN, & PRONG. 5 PRONG ANO 1 PRONG SOCKETS, AND
ALSO A SPECIAL |2 PRONG SOCKET WHICH PROVIDES A CENTRACL!2EO TERMINAL FOR DIRECT ACCESS TO ALL
2 TUBE TESTING CtRCUIYS. Stf GeNERAL NOTCS AND [NFORMATION. -

ALL TUBE ANALYSES, V,E. FILAMENT CONTINUITY, HOT CATHODE LEAKAGE, HOT NEON SHORT CHECK
TUBE QUALITY TESTS AND BALLASY UNIT TESTS, ARE OBTAINED FROM EACH OF THE TEST SOCKETS, IN ACCORDANCE
W(TH THE YYPE OF TUBE BASE |INVOLVED,

OVERHEAD CONNECTCR CAPS ("Grip Caprs™)

THREE SCPARETELY FUNCTIONING GRID CAPS ARE EMPLOYED:

i, BLACK DUAL CAP { ACCOMMODATES BOTH LARGE AND SMALL TYPE TUBE=CAPS), (S USED FOR
ALL SINGLE CAPPELD TUBES OTHER THAN PIN TYPE CAPS.

2. RED DUAL CAP (ACCOMMOOATES 80TH LARGE AND SMALL TYPE TUBE CAPS), IS USEO ONLY IN
CONJUNCTION WITH TUBES RAVING 2 cAPS (sucw A8 TYPE 2C22) OR (N ACCORDAMNCE WITH
SPECIAL (NSTRUCT(ONS (ROLL CHART) .

3. SMALL BLACK PIN CAP. UsSE0 IN CONJUNCTION WITH ACORN TYPE TUBES AND OTHERS
{MCORPORATING SIMILAR PIN TYPE CAPS,

YHE METER 18 PROOUCED TO RIGID SPEC(FICATIONS B8y PRECISION'S OWN METER MANUFACTURING FACILITY,
PACE ELECTRICAL INSTRUMENTS CO., INC, THE METER 1S A MOOLRN, WIDE WINOOW, £ASY-READING TYPE,
INCORPORATING A RUGGEDIY CONSTRUCTED, D'ARSONVAL MOVEMENT OF 2% ACCURACY. TUBE PELRFORMANCE
MERIT IS READ DIRECTLY ON A NON-CONFUSING 3 cOLORED REPLACE-WEAK-GOOD aRC, SUPPLEMENTED BY
A LINEAR REFERENCE SCALE FOR TUFE-MATCHING PURPOSES.

TUBE-COND . SWITCH: TRiS SW(TCH, (N THE “TUBEY POSITION ADJUSTS THE SHORT CHECK CIRCUIT SENSI(=
TIVITY (N CONFORMITY WITH RECOMMENDED PRACTICE. . IN THg "COND." tEST POSITION, EXTRA-MIGH
SENSITIVITY IS PROVIDED FOR SPECIAL PURPOSE TUBE SELECTION AND QUALITATIVE CHECK OF PAPER
CONDENSERS .

THE PILOT LIGHT TEST SOCKET LOCATEOD IN CENTER OF COMBINATION | PRONG SOCKET, ACCOMMODATES ALL
MINIATURE SCREW AND BAYONET BASE PILOT LAMPS.

FUSE EXTRACTOR POST: THis POST ACCOMMODATES A TyPe 3AG, | AMPERE FUSE, CONVENIENTLY RLPLACEABLE
FROM FRONT OF PANEL,

NOISE TEST PIN JACKS: THESL JACKS PROVIDE FOR AUDIBLE TUBE NOISE TESTS.

NEON LAMP SHORT INDICATOR: Twis vLamp, (a seNsiTIVE G.E. type NE 57), 1S PROTECTED 8Y A REMOVABLE
MAGNIFYING LENS. REPLACEMENT OF THE BULE (S SIMPLY EFFECTED AFTER THE LENS CAP HAS BEEN
sL1pPPE® OUT. (THE LENS 18 NOT SCREWED ON — (T {5 A SIMPLE, POSITIVE FRICTION-FIT UNJIT).

CONDENSER TEST TIP JACKS: THESE TiP JACKS PROVIDE FOR QUALITATIVE PAPER CONOENSER TESTS AND
NEON LAMP CONT(NUITY CHECKING .

HIGH CURRENT AND HIGH VOLTAGE JACKS: PROVIOES FOR (SOLATION OF HIGH CURRENT AND VOLTAGE RANGES.
6000 voLT JACKS SUB-PANEL MOUNTED FOR NAX(MUM SAFETY OF OPERATOR AND INSTRUMENT,

ROLLER CHART: THE DOUBLE-WINDOW, BRASS GELARLD, TUBE-TESY DATA ROLLER CHART, (ROTATED TMROUGH USE
OF THE THUMB-ACTUATED ROLLER WHEEL) PROVIDES FOR TROUBLE-FREE RAPID ACCESS TO ALL STANDARD
TUBE TEST SETTVINGS. SEE BACK OF INSTRUCTION MANUAL FOR TEST DATA COVERING SPECIAL PURPOSE
TUBES AND TUBE TYPES INFREQUENTLY ENCOUNTERED.
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C, GENERAL OPERATING INSTRUCTIONS

With "OFF" button depreased, connect the attactment plug of the instrument to any 50-60
cycle 110-125 volt A.C. source,

By meana of the "Return Lever" on the right side of the MASTER LEVER DRUM, throv ALL
leverp to the NORMAT, position,

Refer to the tube tept roller chart for the tube test number to be tested and set
CONTROLS "a™, "B", "“c", "D", and "E" to positione deslgnsted for that tube,

NOTE: PFor slmplicity in locating any tube type number, 1t will be helpful to
note that all tubes are listed in strict numerioal order beginning at
the top of the left hand window opening continuing downward to the end
of the roll and thence to the top of the right hand window opening, etec.

Presa (and then remove finger from) the "RERAD METER" button to turn ingtrument "ON".
(It will be noted thet the "OFF" button ip thereby released to the up or ON position.) Then
rotate the "LINE ADJUSTMENT" control knob to bring pointer of meter to the arrow-head, (center
of gcale) marked "LINE",

NOTE: "LIRE" indication will be had on the ‘meter QNLY when CONTROL "A" 1is Bot
to one of the tube test positions 1 through 7,

Insert tube to be tested into 1ts respective socket and allow the tube to heat, (Use
Black or pln type overhead cap connector when necessary,) See Page 4 for use of RED cap conunector,
Any deviation of the meter pointer from the "LINE® position (after tube has heated) should be
corrected dby rotating the “"LINE ADJUSTMENT" lmob to bring the meter pointer back to arrow-head
{center of scale),

CAUTION: 1In order to place the least amount of mechanicel strain upon "acorn"
type tubes, they ahould be inserted into the acorn socket 1n aceordance
with the following method: FIRST presa the three grouped contacts into
thelr corresponding socket clips; then press the remainder of the pins
into place. The tube should be removed in reverse procedure,

FILAMENT CONTINUITY, HOT CATHODE LEAKAGE AND INTER-ELFMENT SHORT TESTS,

After settings are msde (&s noted above) WITH ALL 1EVERS IN THE "NORMAL" POSITIQN, then
proceed to obtain these tests by simply depressing the numbersd push buttons 1 through 12, im
consecutive order. Watch the neon lamp SHORT INDICATOR for glow or continuocus Plicker, The tube
under test should be LIGHTLY tapped during short testa, to reveal looss slementa which might bhe-
come shorted under vibration,

IMPORTANT: NEON LAMP SHOUID GIOW ONLY ON THOSE BUTTONS DESIGNED ON
TUBE CHART FOR FILAMENT CONTINUITY, ("FIL,CONT.") OR ON
TBOSE ADDITIONAL BUTTONS SPECIFICALLY NOTED ON THE ROLLER
CHART.

Inasmuch as the filament of the tube under test 1s disengaged when the ®Fil.Cont.®
buttons (designated on ths roll chart) sre deprssaed, 1t is necsasary that these buttons be
immedistely returned to normal position (by depreasing any other button) and thereby allowing the
tube to remain in a heated condition for further test. The tube under test should be rejected as
defective (open fllament) if neon lamp falls to glow when the designated Filement Continulty
Buttons are depressed.

* ¥* * * *

DISREGARD ANY MOMENTARY NEON LAMP FLASHES AS BUTTONS ARE DEPRESSED,
These flashes are merely the dlscharge of the blocking condenser in
the short check circult,

* * * * *

NOTE: Inasmuch 2a the short check push button numbsrs directly coinclde with sockst
proug numbers, 1t becomes apparent that the operator (for short check purposes)
need only depress that quantity of buttons equal to the number of socket prongs
involved. For exaemple: If tube under test lnserts into the 4 prong socket,
then only buttons 1 through 4 need be short-checked; if the tube inaserts into
the 5 prong sockst, then buttons 1 through 5 ars the only ones involved, etc.
If o top grid cap ia present, then add button #l1l to the short check procedure,

A discernible neon lamp glow or contimuous flicker, when any one of the numbsred buttons
") to 12" are depreased, (with the exception of the designated fillament continuity buttons) indi-
cates an inter-electrode high resistance leakags or short and the tube should be rejested without
further testing, (unless otherwise noted on the tube test roller chart), Inapmuch ae these tests
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ars made while the tube 1s 1n @& heated condition, the tube should be allowed time to h~at up suffic-
lently, 1In this manner, shorts or leakeges that may occur due to expansion of internri elesments can
be more readily detected.

Because 8ll1 tube elements connect to individually numbered push-buttons, there is no
necessity to employ & separate cathode leakage button., Cathode leakege will be detected when the
respective button zcorresponding to & particulsr tube's cathode), 1s depressed.

NOTE: Push-buttons 1 through 12 are numbered in accordance with standard tubs
baping sequence. Should short indications be obteined on any one or more
buttons, (for example on buttons 5, 6 and 8), then the tube elements
corresponding to the tube pins No. 5, 6, and 8 are either intemally shorted
or are connected through 10w leakage paths to other elements of the tube.

AUDIBLE NOISE TRST,

An sudible nolse test of defective and nolay tubes can be had, if desired, by inserting
an earphone or audio amplifier system into the "NOISE TEST" tip jecke. The testlng procedure 1s
the same as outlined for obteining HOT CATHODE LEAXKAGE TEST AND EOT INTER ELECTRODE SHORT TEST
described previouely.

An intermittent or constant LOUD audible hum when meking CATEODE LEAKAGE AND BOT INTER-
ELECTRODE SHORT TESTS, will 4indicate loose or shorted tube slementp, 8 possible cause for fading
and nolsy radio reception. A loud gudible hum vhen elther of the "Fil, Cont," buttona ip depressed,
is and is indicative of & continuous filament,

DO NOT ATTEMPT TO ORTAIN TUBE QUALITY METER INDICATION UNTIL AFTER
SHORT TESTS ARE MADE, EISE SERIOUS DAMAGE MAY RESULT TO INSTRUMENT,

TUBE QUALITY INDICATION {TUBE PERFORMANCE MERIT)

AFTER SHORT AND FILAMENT CONTINUITY CHECKS AND LINE ADJUSTMENTS HAVE BEEN ACCOMPLISHED,
throw the levers indicated (on the roll chart) under "W-X-Y-Z" to the positions called for, 411
other levers MUST REMAIN IN "“NORMAL" POSITION.

Then depreass the "READ METER" button and obtain the (PERFPORMANCE MERIT) Quality Indication.

NOTE: The flexible element selection circult of the ELECTRONAMIC TUBE AND TEST MASTERS
allows for elther series or parallel comnectlon of center-tapped filaments, In
order to obtain uniformity of test settings and to minimize operating errors, all
tubes with center-tapped filaments are tepted in paralls) connection, Should the
neon lamp fall to zlov when any one of the push buttons (listed on the roller
chart under "rFil Cont.") ere depressed, (during filament continuity test), the
tube should be discarded.

If, hovever, one section of & center tapped filament be indicated to bs open-
circulted, snd for some reason the operator does perform a Quality teatﬁ it will
be found in many cases that a reading in the upper sectlon of the red, "Replace"
sector can be obtalned., This 1ls, of course, due to the parallel filament connec-
tion. The intact portion of the fllament is still operating and causing a partial
meter readlng to be obtalned, Such tubes should have been previously digcarded as
the repult of the "Fill, Cont." test fallure,

SPECTAL ROLLER CHART NOTATIONS

"EYE TESTS" (electron ray type Llndicator tubes)

By means of the flexible multl-channel circult design of the PRECISION "MASTER"™ tube
testers, three types of tests are performed uoon staendard and FM types of eye and alignment
indicator tubes aslde from the ptandard trlode performance test,

Sinzle Tarzet Type. This type is typified by types 6E5 and 6G5: For example,
e roller chart line for type 6E5 appears as follows:
—— Lever ———
TUBE SECTION A B C D E W X Y Z Fil., Cont,
685 Eye 11 0 0 7 - - 2-% -

The following test procedure must be employed:

After performing the standard "short” test, set all switches and levers as indscated
on the roll chart, Depress the READ METER button and observe the circular fluorsescent
poreen which should illuminate completely.

Next, throw the FIRST of the two levers indicated under the "Y" setting (in this ex-
ample, lever 2) TO THE "Z" POSITION.

A good tube will now exhiblt the typlcal angular shadow. Return the same first lever
to 1ts original "Y" position and note closure of thes shadow angle, DISRERGARD METER
INDICATIONS,
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Double Target IIQQE (Tvin electron nag indiocator tubes)
. This type is typifled by type 6AF6 and 6AD6: For example, & typioal roll shart
line for type 6AD6 appears as follovs:

~—— lever
TUBR SECTION &4 B CDE W X Y 2 Fil. cont,
BADE Eye i 2 0 0 7 - - 3-4-5- 2.7

The folloving test prooedure must be employed:

After performing the standard "short test", set &1l switohes and levers as indioated
on the roller chart.

Depress the RRAD METER button and obhserve the oiroular fluorssoent screen which
should illuminate completely.

Next, throv the PIRST of the three levers under the "Y" settings (in this sx-

ample, lever 3) to the Z poaition, A good tube will now exhibit & typical
angular shagow,

Next, throv the of the three levers under the "Y" gettings (in this

example, lever h) to the Z position, The tube, if good, will exhibit another
angular shadov opposite the pos on oooupied by the first shadow,

FM/AM Eye Tests (Tuning indioator tubes), This type of elsotron ray tube is typified
by type

7 and i3 tested simply and poaitively through virtue of the flexibility
of the PRRCISION ELECTRORAMIC TUBE MASTER 3ERIES,

u as followa;

After performing the standard "short™ test, set all switohes and levers as
indicated om the roll chart.

Depress the READ METER button and observe the two reotangular fluoresoent
patterns on the aoreen of the tube,

With the "RERAD METER" button depressed, throw the FIRST lever llsted under
the "2' getting on the roll chart to NORMAL PQSITION. (Qne reotanguler pattern
should then became shorter in length; then return this lewer back to 1ts original
"Z" position,

Next, throv the SECOND lever ilsted under the "2" setting to NORMAL POSITION.
The other reotangular patfern should then beoome shorter in length; then return
this lever baok to its original "2" position,

Next, throv the lever 1isted under the "2" getting to P TION.,
BOTR ends of the pattern (opposite to the ends noted in 3 and & above; sﬁguld
then sli%gtl% deoresase in length, Observe these ends olosely as the movement
may be alight.

Speciel Reotifier Test (Types 70A7 and 117N7)

70AT

Beoauge of unusual internal conneotions (plate tied to one slde of filament), the
and 11707 RRCTIPIER sections require slightly speolal test procedures.

TOA7 - Rect, Seotion, Set all ocontrols and levers in acocordance with the roliler

chart, APTER the tube has heated sutfig;qgt%%, throw BOTE levers 2 and 7 papldly
to "W" position, then guickly depress the METER” button, The first meter de-
flection obtained 1s the significant reading, inasmuoh as the meter reading will
qulckly recede ooinoildental with oooling of the heater,

11787 - Rect. Sestion. Set all controls in @ocordance with roller chart. ALL
levers inciuding levers 2, 6 and 7 nust FIRST be in the ug%gﬁL_poaition.
tu t

Lh9___bg_haﬁz?ﬂﬂﬁed_SDEzlclznmnl throw lever 2 rapidly to position AND lever 7
ra%idlz to position, then guioklz depress the RRAD METER” button, The first

meter det'leotion obtained ia e aignifioant reading, inssmuch as the meter
reading will quiokly reocede ooinoidental with oooling of the heater,

Special Short Indioation Notes, Listings for aeveral tubes on the roller ohart bear
notes 1ndioating that oertain tubes "Must show short” on ones Oor more push button

numbers in eddition to the "P1l.Cont." buttons., For normal usage any tube whioh
does NOT show short on the designated buttons should be considered a defeoctive tube,

BEowever due to multiple terminations of elements in many modern tubes, oertain of
these tuhes may be salvaged for apecifio applications wherein the exagt cirouit
application is known. Two of these oeses are noted on the following page.
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A) TuBES WITH NEGATIVE FiLAMENT CONNECTION JERMINATIHG IN 2 BASE P(N§. SHOULD OWE OF THL TWO
BASE PIN CONNECTIONS BCCOME OPEN, TME TUBE NAY BE SALVAGED ANO THL AREMAINING PIN MAY 8L USLO
FOR NEGAYIVE FILANENY TERMIRAYION QNLY (F YHE CIREUIY WILL ALLOW THE USC OF THAY PIN.

6) TUBES WITH AN CLEMENY SUCM A9 PLATE, GRID, CTC. TERMINATING AT YWO OR HMORE 8ASE PINS. AGAIN,
IFf QONE YERNINATING PIN AREfMAINS CONNECYED YO THE ELLEMENY, THE TUGE MAY BE SALVAGED If THME CIR-

CUIT MILL ALLOW THE USL OF YWAT $IN ANO DOL8 HOT azuunns THE USE OF THE OPCN-CIRCUITED BASE
pIN DR BOTH.

Gas Tver Recviricas OYW, 0Z3 awo O2h

WHEN TESTING THESE GAS RECTIFIER TYPCY, T WILL BFE NOTED THAT YRE NETEAR PONTLR WILL RENAIN, §FOR A
SHORT tRYTCAVAL, IN THE REPLACE 85¢cYOR AND YHEN OEFLECY RAPIDLY IRYO THE GOOD secror. Tuis coNol-
TION IS NORMAL FOR A GOOO GAS RICTY(FIER, HOWEVER, SHOULO THE MEYER POINTER REMAIN CONSTANTLY (N
ve REPLACE sgcYon (AFTER TRE LAPSE OF SEVERAL S[CDNOS) THEN THE GAS RECYIFIER SHOULOD BC RESECTED.

MULTI SECTHION TUBE TLSTS,

FuLL-wave RECTIFILRS ANO OYMER MULTI-STCTION TUBES SUCK AS DOUBCE TRIODES, TROtDL=-01OCES,
PENTODE-DIODES, DUO-DIODES, FREQUENCY CORNRVERTERS, PEWTODE-TRIODES AMO PENTAOEL-RELTIFIERS, CONTAIN
TITNER A SECOND PLATYE, 4 SECOND TRJIODE OR OTHER COMBINATION OF SECTIONS, THESE TuBECS ARL DESICNATLO
ON THE TYBE CHARY WHEREIN CACH OF THLBL SECT(ANS (S SEPARATELY OCSCRIBED AND SCTITIRGS GIVENW.,

TagAT CACH OF THLSE SCCTYIOHS AS IF YESTING INOIVIOLAL TUBES For “TUBE PLRFORMANCE QUALITY",
AS OUTLINEDO PREVIOUSLY: SET CONTROLS AND LEVERS OCLSIGNATEO FOR EACH SECYION, THE CIACUIY ENPLOYCOD
IN THIS JHSTRUMENT PERMITS YESYING OF THE INOIVIOUAL SBECT)IONS Of MULTI-SE2CTION TURECS AND A COMPLETE
TEST MUSY BF GIVEN THESE TYPES, SINCE ANY ONE PODOR SECYION WiLL KINDEAR PROPER OPLRATION.

SUB-MINLIATURE TUBE TESTS

THE SBUBXINAYTURE TYPE OF ELECTARONIC TYUBEL£3, ENPLOY CLOSELY SPACED, SERI-FLEXIBLE LEADS FOR CLEMENY
TEAMINATION IN CORTRAST TO CONVENTIOHAL RIGID PIN BASING. Two S5U8-MIMIATURE TUBE SHAPLS ARE 1IN
PRODUCYION, THE ROUNO YYPE ANO FLAT Tyeg, THESC ARE ACCOMMODATED 8Y SEPARATYE ROUNO AND RCCTAN-
GULAR SYB-MI(NIATURE SDCKLTS.,

THE ROUNO TYPE OF SUBNINIATYRE TUBEL 13 XEYED IN THE 94AME MAWNER AS A 8S8urvoN 7 71vel,
WRICH MANES FOR SIMPLE 1DERTIFICATION FOR INSERTION IN YHEL SOCXETY,

THE FLAY Tyrf Of TUBE IS XEYEOD BY A RED 00T AT ONE COANER. THL LLADS READ FROM RIGHT
YO LEFT, WiTR LEAD #) NEAREST Twg afo 0or, THE SOCKEY (S KEYEO AY A poT (oa N1B) ow
THE TOP SURFACE OF THE SOCKET. THL SOCKEY CONTACT N£aR£SY THiIS NiB 1s CoNvacr #( ., SeE
Fi1g. ! 8gLOVW,

(H ABOITION TO THEL SUB-MIN(ATURE TUBLS NADE FOR USC WITR SOLXEYS, THEARE ARE ALSO TYPES WiTK LONG
FLEXIBLE LEADS WHICH AAg DIAECTLY SOLOCRED INTO THEIR REBPECTIVE OPLRATING CIRCUITS, WITH THE
LEADS CUT TO VARYING LENGIWS . [N THE LVENT A TUBE OF THIS TYPE WAS TO BE RLNOVID fRON ITrS CIR-
CUIT FOR TESY, THRE OPERATOA MAY FINO IT DIFFICULY TO INSERY VNE TUBE (LLAO8 (NYO & TEST SOCKLY.
Because oF Twis, PRECISION oFfFfRS a4 SIRMPLE, UNIVERSAL SUB-NINIATURE TUBE TEAY AOAPTOR WIYN FLEXx-
1BLE LEADS ANO POSITIVE CORTACY CLIPA, THIS SPLLIAL ADAPTAR ACAMITS TEAT REGAADLESS OF LEAO
LENGTH VARIATIONS ., SEE£ FIG. 2 BELOW.

TRIS A0ApTOR, PRECISION No, G-110, 1S AVAILABLE AS AR OPTIOKAL ACCESSORY, ARO CAN 8€ OBTAINED
DIRECTLY FAOM YOUR DISTRIBUTOR OR THE FACTORY, AT NOMINAL COST.

"‘M#

FiG. { FIG. 2

CONTACY ¥ )
~ 00T

- ana
MSED u

TUBE BRAND VARIATIONS.

IN OETERMINING THE TUBEL YLST LIMITS FOR THIS INSTRUMLNT, PRECISION ENGINLEAS, IN COOPLRATION
WITH THE ENGINEERING O(VISIONS OF LCADING TUBE MANUDFACTUAERS, HAVE SPENT CORSIDLAABLE TIME CHLCKING
YHOUSANOS OF YUBLS FROK THE PRODUCTION AUNMS OFf LEADING TUBE WMANUFACTUARERS. FROM THE INFCRHATION SO
GATHERED, THE OATA ON THE ROLLER CHART, ACCOMPANYING THIS (HSTYRUMLINT, HAS BECN COMPILELO.

IRASHUCH A8 EXTENSIVE AND INTINS)IVE RESEARCH (8 CONSTANTLY BE!HG HAOEL IN THE RADIO TUAE
(HOUSTRY T0 INPROVE ANO STADILIZE THE ELECTRICAL AND MECKARNICAL CONSTRUCSION OF TUBES, IT IS NOT
UNCOMMON FOR A TUBE XANUFACTURER YO RAKE A CHAMNGE IN A PARTICULAR YUBL ‘S SPECIFICATIONS. TRIS
CHANGE, THOULGH NOY NLCESSARILY READILY NOTICEABLE IN RADIO SE€T PERFOAMANCE , NAY NELVELATHELESS BE
RADE YO IMPAOVE TUBE SYABILITY AND LIFE. THIS CMANGE OR VARIATION MAY, HOWEVER, (NDICATE I1TSCLF
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on the PRECISION ELECTRONAMIC TEST MASTER and necessitate & new test limit for that particular type
number,

Therefore, should a particular type number be found to vary consistently from the assigned
average roller chart limits, wmerely redetermine the new CONTROL "D average setting required to pass
these tubes et approzimately 84 of the 0-120 D.C. scale below the 3 colored tube testing arce,

It can readily be seen that a consistently low or high reading for any particular tube
type of & definite manufacturer is not to be taken as indicative of & poorer or better run of
tubes, nor as a defect in the tube tester,

PILOT LAMP TESTS .

The minlature base socket, located in the center of the combination seven prong tube
socket, accommodates all miniature screvw and bayonet base type pllot lemps, Christmes tres bulbs,
etc, Test procedure is as follovws:

A) SELECT PROPER FILAMENT VOLTAGE BY SETTING CONTROL ME" Yo ONE OF THE FOLLOWING
APPLICABLE VOLTAGESS

CONTROL "E" VOLTS POS. VOLTS POS .,
5 [ 10 9
.5 2 12.6 10
2.0 ﬁ 18.9 (1
2.5 25 12
3-3 5 35 Ig
5 2 2 :5
5.0
6.3 g gs 16
75 N 7

8) Sev CONTROL "B"™ 7to posiTion |3 TURN (NSTRUNENT "ON"; apyusT FOR"LINE"; inS€aT
avLe. NOTE: ALL LEVER SWITCHES MUST 8E IN NORMAL POSITION,

D. BALLAST INFORMATION

BALLAST TESTING:

The neon short check circult, In conjunction with the numbered Push-Button system provides
a simple and positive method for obtaining the followilng ballast tests:

1. Point to point continulty test of each section of single unit as well as
multiple section ballasts,

2. Tests for loose elements,
3. Tests for leakage between sectlons of multi-element ballasts.

NOTE: Frequently, one may encounter privately numbered ballast tubes, whose numbers
have no relationship to the standard RMA Ballast Codlng System. A uwniform
method of ballast resistor test can only be devised on the basis of some type
of system, The "Precision" ballast test dets, which follows, 1s related to
the Standard RMA Code. Therefore, privately numbered ballasts should be re-
ferred to ballast manufacturer's replacement menuals for 1dentification of
this ballast in terms of the Standard RMA Code.

BALLAST RESISTOR CODE:

A sample and interpretation of the code appearing on standard octal type and replacement
type ballasts are as follows:

(REPLACEMENT TYPE) BKXSHAG

The first letter"B” on both types, if used, indicates ballast action.

The letter "K", "L" or "M" on both types, indicates type of pilot lamp.

The letter "X", "¥" or "2", immedlately following the pllot lemp designation,
denotes a particular SERIES of base wiring and appears only on replacement type
ballasts,

The numerals "3¥9" or "55", appearing on the respective types, indicate the total
voltage drop produced by the ballast resistor including the pilot lamp,

The letter"A® or B-C-D-E-F-G-H-J, eppearing on both types (and tmmediately
following the voltage drop numeralg) deslipgnates the particular BASE WIRING Circuit used.

The letter "G" following the base wiring circult designation on both types, if

used, merelg indicates octal base glass unilt, and ‘ia of no importance as far as teating
is concerned.

(RMA STANDARD OCTAL TYPE; BK49AG



SERIES 10-54{12-49)10 PAGR 10

A letter "J" following tha base wiring designetion such es K55CJ, refers to an internal
jomper between pins 3 and 4, (Ses TEST PROCEDURE)

Whnere the letter “P" or "PR" appears efter the base wiring desigmetion, such aa TS55CP
or ESSCPR, thia indicates an additionml resistor ssetion is employed for the rectifler plate
cireult. (See TRST PROCEDURE)

R STAWDARD RMA OCTAL TYPE BALLASTS, THE BASE WIRIWG DES TION {A-B-C-D-E-F- -
IS THE ONLY INFORMATION NECESSARY FOR TEST PURPOSES,

FOR REPLACEMENT TYPE BALLASTS, THE X, ¥, OR Z SERIES AND BASE WIRLING DESIGNATION 1S
THE INFORMATION NECESSARY FOR THE TESTING OF THESE TYPES.

BAIXAST TEST PROCEDURE:
The OCTAL SOCKET 1s used to accommedste all cctal base type ballesis,

1, ALL GONTRQLS AND IEVERS MUST BE IN THE FOLLOWING DESIGNATED POSITIONS BEFQRE
ANY ATTEMPT IS MADE TO TEST BALLAST UNITS:

Set CONTROL "A" to #1 position
Set CONTRCL "B" to #12 position
Set GONTROL "c" to O position
sst CONTROL "D" to O position
3at CONTROL "E" to #18 position
roy al verg to " T "
2. Turn instrument "ON" and adjust for "LINE" indication on meter. Insert the
Ballast,
3. Classify the ballast unit to be tested socording Yo 1ts FMA BASE WIRING,
The push buttons then to be depressed (one 8t & time), will correspond with
the numbers designated on the apbropriste schematic in Fig, 1 below;

~ STANDARD BALLAST TERMINATIONS ~

K [ 3

it B

G

Flﬂ. 1

For oxample, Ballast type BEBGA 1s an "A" type bese wired unit, It 1s checked
by referring to dlegram A" of FLg. 1, which reveals that tutton 3, then button 7
must be depressed. Neon lamp should glow as each of these 2 buttons ls denressed.
{Should the ballast incorporate & jumpar (for example from piv 3 to pin ¥ as for
ballaest %asign&tion BES6AJ), neon zlow must also be obteined when button 4 is de-
pressed,

CAUTION: NEVER DEPRES3S "READ METER" BUTTON DURING BALLAST TESTS,
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4, A continuous neon lamp glow, after sach numbered push-button (ecalled for) is
depressed, indicates that the ssction 1s not open clrcuited. An open sectlon
(anywhere in the chain) will cause the neon lamp to sxtinguish when that
section's numbered button is depressed.

It i3 advisable to tap the ballast unit while each push-button (caslled for)
is being depressed. In thils manner, loose elements can be ascertained by
noticing flickering instead of continucus glow of the neon lamp,

NOTE: Where letter "P" or "PR" follows the base wiring designation, such as
BKB6EAP or BKB6APR, then it ia also necessary to depress button 5, in
addition to the buttons required for the base wiring code "A",

LEARAGE TEST3: Tests for leakages between sections of multi-section ballast unita
having BASE WIRING designations "F", "G", "H" or "J" are accomplished by de-
pressing BOTH buttons 2 and 3 (simuitaneously), with all other push-buttons
remeining in the normal "UP" position, A neon lamp glow (1if obtained) will
indicate leakage or short between the two independent sections, and the
ballast unit should be rejected as defective,

If any special ballast resistors are sver encountered ( whioch cannot
be identified with any standard RMA Coded basing), then merely determine the
internal viring from a service manual schematie and prooceed as outlined for all
ballast ocontinuity checks.

E. QUALITATIVE PAPER CONDENSER TESTS

The jacks marked '"Cond, Test" are used to obtain paper condenser tests by the sensitive
neon lamp method. The self-contained power supply applies the necessary rectified voltage to the
paper condenser,

PROCEDURE:
1, Connect instrument to power line and turn instrument "ON",

2, Set the "TUBE-COND." Switch, (at lower left cormer of panel)
to "COND." position,

3. With CONTROL "A" set to #1 position, rotate "LINE ADJUSTMENT"
knod to obtaln "LIRE® indication on meter,

b, Insert test leads into the "COND. TEST" jacks. Apply the free
ends across the paper condenser to be teated and observe the
indications of the neon laap,

a) A steady glovw indicates & low D.C. resistance or short
circuited condenser,

b) A continuously flickering neon glow indicates & high
resistance leakage condlition,

¢) No indication of neon lewp indicates that the con-
denser under test 13 elthsr open or the capacity 1s too
small to cause the neon lamp to register viasibly,

d) A good condenssr will cause & momentary neon lamp flash,
the duration of whieh is dependent upon the capacity being
checked, The greater the capacity, the longer the duration
and vice versa,

Polerity need not be observed when testing paper condensers,

T, DBATTERY TESTING INSTRUCTIONS

The ELECTRONAMIC MASTER SERIES incorporete & highly efficilent, DIRECT READING, dynemic
battery performance testing circuit, developed and designed by PRECISION englneers,

Stressing extrame simplicity in both overation and readability, the PRECISION batter?
performance test circult, nevertheless, DIRECTLY accommodates ALL POPULAR portable-radio “A", "B"
and "C" batteries, from 1.5 through 135 volts,

Through the use of a speclally designed switching circult, each battery is TESTED UNDER
L%ADi simulating operating conditions, which the battery may be required to serve in a recelver,
The load conditione ARE NOT ARPITRARILY CHOSEN, The sawme baais appnlies to the calibration of each
range, so that batteries will definitely be rejected when their LOADED terminal voltage no longer
comes up to the stabllity requirements of good radic reception or similar usage.
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To merely test & battery by the simple voltmeter method is entirely inadequate and incon-
c¢lusive for two very obvious reasons:

1) The terminal voltage of used batterles dlffers remendously between the LOAD
conditions of aotual service and the negligible current drain of the usgual
1000 ohms per volt or even more sensitive voltmeter. Accordingly, & 3 volt
battery may verywell read full 3 volts on a VOLTMETER and nevertheless drop
to less than 1 volt when subjected to reseiver OPERATING LOAD {current drain).

2) Aslde from the above, without a cellbrated battery tester, the operator would
have to know at what polint a battery is to be considered no longer fit for
service,

THESE TWO CONDITIONS OF LOAD AND REJECT POINT ARE AUTOMATICALLY ACCOUNTED FOR
WHEN EMPLOYING THE SIMPLE PRECISION DYNAMIC BATTERY PERFORMANCE TESTER.

¥* * * * *

HOW TO TEST BATTERIES

ALL SELECTORS MUST ALWAYS BE SET TO THE IR APPROPRIATE POSIVIONS
BEFORE MAKING ANY BATTERY TESTS.

. Sevy SeLecTOR SwiTer "A" 10 "BATTERY TEST".

2., SegLecTtor "E", IN ADDITtON TO TS5 FUNCTIONS IN THE TUBE TESTING CIRCUIT, SERVES
AS THE COMBINATION VOLTAGE AND LOAD SELECTOR FOR BATTERY TESTING, AND 1S SET
YO tTS REQUIRED POSITIONS AS FOLLOWS:

Pos. #l - 1.5 Ve BATTERIES Pos. #52 - 9 V. BATTERIES Pos. #10 - 67.5 V. BATTERIES
#2 - ﬁ n - |5 o ] " #] | - 75 n "
n # - _5 " " " #g - 22 ‘5 1 " 0 #| 2 - 90 1] "
" # _ 6 y 1 " - 30_33 1 ] [} #|% - 225_2}40 " T
u #5 _ 7 5 " " u - 5 H n’ 1 #] - 300 n a
" #15 - 510 " "

Once Control "A" 1is set to "BATTERY TEST", Selector "E" is the ONLY switch
vhose setting changes for batteries of different voltages. No other switches
or controls are mssoclated with battery testing.

3., Insert test leads Into (-) and (+) "EXTERNAL TEST” pin jacks and apply test
prods (in proper polarity) directly across appropriate terminals of battery
under test (*). The meter will immediately indlcate the performance condi-
tion of the battery on the "REPLACE-WEAK-GOOD" scale,

(#) CAUTION: IN THE EVENT THAT BATTERY TERMINALS ARE NOT IDENTIFIED AS TO
POLARITY OR VOLTAGE, AIWAYS FIRST REFER TO RECEIVER OR BATTERY
MANUFACTURER'S DATA SHEETS FOR THE NECESSARY INFORMATION BEFORE
TESTING, TO AVOID THE POSSIBILITY OF OVERLOADING AND DAMAGING
THE METER.

Batteries reading in the RED "REPLACE" sector should immediately and unquestionably
te repleced,

Batteries reading in the YELLOW "WEAK' sector, although normelly still capable of
uge for a short periocd of time, should also be replaced. '"WEAK' batteries are lnown
causes of slovw "fade-outs”, drift and other receiver instadbilities,

NOTE 1. When testing batteries used in test equipment ochmmeter circuilts, the
battery may test “GOOD" and nevertheless, not glve full scale meter
deflection in the ohmmeter circuilt, This 1s simply explained by
reason that the rejection point of ohmmeter batteries is usuelly
conslderably above that for recelvera, test oscillators and similar
devices, Accordingly, as far as ohmmetera are concerned, a battery
ls consldered unuseable when full acale ohmmeter adjustment can no
longer be obtained in the particular tester In which 1t 1a esmployed,
as described by the test egquipment manufacturers,

This same battery, if it reasds "GOOD", may yet nevertheless furnish
some additional service in a portable radio, though, of course, its
remaining useful life 1g considerably belovw that of a brand new
battery, as its position on the battery test "GOOD" scale will indicate.

NOTE 2, All nev batteries, regardless of voltage type, will, when new, and wlth
the proper "E" setting, read at approximately the 79-84 indication on
the 0-120 D.C, scale. SOME LITTLE VARIATION IS TO BE EXPECTED BETWEFRN
BATTERY BRANDS, Because one brand of new battery may read a little
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higher than another, it i1s not an indication of a superior battery.
This 1s attributable to certain initial chemical conditions within

the battery, and in service will all average arcund the seme operat-
ing point,

G, MUITTI-RANGE AC-DC CIRCUIT TESTING

The Series 10-54 "ELECTRONAMIC" TEST MASTER, in addition to providing complete tube
analyging facilities, also incorporates a high speed multi-rance PUSH BUTTON SELECTOR SYSTEM pro-
viding for the followlng functions:

A.C. voltage measurements at 1000 ohms per volt from O to 6000 volts,

D.C. voltape measurements at 20,000 olms per volt from 0 to 6000 volts.

D,.C, current measurements up to 12 Amperes,

1,

2

3

L., Resistance measurements up to 60 Megohms,
5. Qutput meter indications up to 6000 volts,
6

Decibel readings from -19 to +77 DR,

7. D.C. current leakapge measurements 1n electrolytic condensers.

Before use of the circult testing functions of this instrument 1s attempted,
note should be taken of the following lwmportent functional features:

1. Selector switch "A" controls the selection of FUNCTION, such as AC volts,
DC volts, etc. In addition, when this switch {g Cthrown to any one of the
five circult testing positions, all tube test functions, and the lnstru-
ment AC power source are completely and sutomatically i1solated and rendered
inoperative, Therefore, it 13 of no consequence if the instrument is
connected to a power source and if the ipstrument is ON during multi-
testing, The multi-section operates as a complete unlt, independent of
the tube testing clrcults of the ingtrument. In addition, it is noted
that the voltaze source for resistance measurements consists of com-
pletely self-contalned battery supply installed as 1llustrated on Page 16.

2. ALL AC and DC voltsge measurements are made from the two "EXTERNAL TEST”
pin jacks with the exception of 1200 and 6000 yolts, For these two high
voltage ranzes, insert negative g-g test lead into the negative (-) "EX-
TERNAL TEST" jack, and POSITIVE (3) test lead into the +1200 volt or
$6000 volt tip jack,

ALL DC current messurements are also made from the "EXTERNAL TEST" pin
jacks with the exception of the 1.2 (1200 MA) earnd 12 anpere ranges, wich
require uvse of the nezative (-) "EXTERNAL TEST" tip jack and the 41.2 or
412 Armpere tip jack.

3., FOR MULTI-TESTING, ONLY THE FOLLOWING CONTROLS AND SWITCHES (OTHER THAN
THE PUSH BUTTONS) ARE USED:

a) Switch A Set to the desired FUNCTION as indicated on the panel,
The Multi-section Will NOT operate should cortrol "A" be set in
positions 1 through 7, or on "BATTERY TEST",

b) Control C, Operates as the “ohms adjust” control for zero
ad justment of resistance ranges.

AC VOUTAGE MEASUREMENTS: 1000 ohms per ¢volt sensitivity

Rotate Selector Switch "AY to "A.C, VOLTS' position, Insert test leads into (-)
SEXTERNAL TEST" (4) pin jacks. Depress the appropriate range push button in the group marked
“VOLTA(E;“

The four voltage range push buttons read from left to right:

6V, - - - 12v. - - - 60V, - - - 300V.

AC voltaze measurements are recad on the RED A.,C, CORRECTION SCALE as follows:

0-6V. read on 60 =cale, divide by 10

0-12V, reed on 120 scale, divide by 10

3-60V. read directly on 60 scale

0-300V, read onr 30 scale, multiply by 10
* 0-1200V. read on 120 scale, ¥ ¢ 10
* 0-6000V, read on 60 scale, " " 100
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® CAUTIOR: ALL A.C. VOLTAGE MEASUREMENTS ARE MADE WITH TEST LEADS INSERTED INTO THE
MINUS (-) AND PLUS (4 "EXTERNAL TRST" JACK3 FOR TRE 1200V, AND
6000V, RANGES, FOR TEESE RANGES, DEPRESS THE '3 ."' PUSH BUTTON, INSERT

ORE TEST LEAD INTQ THE NEGATIVE (-) "_Emmga_mﬂ_" JACK AND THE OTHER
TEST LEAD INTO EITHER THE 41200V, A,C, OR {6000V, A.C, JACK,

D.C. VOLTAGE MEASUREMENTS: 20,000 ohms per volt

Rotate switch "A" to "D.C, VOLTS" position. Then depress the appropriate mange push
button corresponding to the range desired in the sector marked “VOLTAGE",

The four voltage range push buttons read from left to right:
6V. - - = 12V, - - - 60V, - - - 300V.

D.C. voltage measurements are read on the BLACK D.C. scale as follows:

0-6V. read on 60 scale, divide by 10

0-12v, read on 120 scale, divide by 10

0-60V. Tead directly on 50 scale,

0-300V. read on 30 scale, multiply by 10
& 0-1200V, read on 120 scale, " " 10
% 0-6000vV, read on 60 gcale, n " 100

& CAUTION: ALL D.C. VOLTAGE MEASUREMENTS ARE MADE WITH TEST LEADS INSERTED INTO THE
T MI¥US (-) AND PLUS (4) "EXTERNAL YEST" JACKS FOR THE 1200V. AND
6000V, RANGES. FOR THESE RARGES, DEPRESS THE "300V." PUSE BUTZON, INSERT
ONE TEST LEAD INTO THE NEGATIVE {-) "EXTERNAL TEST" JACK AND THE QTHER
TEST LEAD INTO EITHER THE 41200V, OR #6000V, D,.C, JACK, AIMAYS OBSERVE
PROPER TEST LEAD POLARITY WHEN MAKING D.C. MEASURBMENTS.

IMPORTANT PRECAUTIONS
When Testing High Voltage Clrcults

NEVER attempt adjustment or test of any clrcuits (such as television
recelvers) wherein eXceedingly dangerous, high voltages are present unless a complete
circult dilagram is avatlable to ldentify the location of all high potential terminsals,
Alvays employ well ingulated test leads, such as the PRECISION Extra-High Voltage Super-
Flax Test Leads, Part #0228, Avallable from PRECISION distributors and facvory,

» * * * -

Make sure hands and shoes are DRY when performing tests wherein high voltage
1s involved, )

* - * * *

When voltage or current of unknovn value is to be measured, it is adviseble

to employ the highest range first, If meter indlcation is slight, then select
next lower range, etc, Adhere closely to the above in order to prevent slamming
of meter pointer and meter overloading, -

D ,C. CURRENT MRASUREMENTS: Microampere and Millismpere Ranges

Rotate Selector "A"™ to "D.C. MILS." position, Insert test leads into the "EXTERNAL TEST"
pin jecks. Depress the appropriate range push button in the group marked "CURRENT", These
buttons read from left to right:

120 MA, - - - 12 MA., - - - 1,2 MA. - - - 120 Microamperes
* For speclal 60 misoroampere range, see instructions below,

D.C. Current measurements are read on the BLACK D,C, scale as follows:

0-120 MA read directly on 120 scale

0-12 MA read on 120 scele, divide by 10

0-1.2 MA read on 120 scale, divide by 100

0-120 microamperes read directly on 120 scale
* 0-60 micrommperes Teed dlrectly on 60 scale

* To operate the 60 microampere range, insert negative test lead into the
minus (-) "EXTERFRAL ‘TEST" tip Jeck and the positive (3) test lead into the "60 micro-
ampere” tip jack, It is NOT necessary to depress any push button in the push button
"CURRENT" group, It is also of no consequence if any of the "CURRENT" buttons are
depressed,

All current measurements are made with test leads in series with circult undsr test,
Obssrve proper polarity at tip jacks,
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I.C. HIGH CURRENT MEASUREMENTS: (1.2 and 12 Amperes)

Rotate Selector "A" to "D.C, AMPS" position. Depresa the "1,2 and 12 AMP3" push button.

Insert negative teat leasd into the negative (-) "EXTERNAL TEST" pin jeck and positive
test lead into either the 412 AMPS or +1.2 AMPS pin jack. Read on D,C. scale as followa:

0-1,2 AMPS read on 120 scale, divide by 100
0-12 AMPS read on 120 seale, divide by 10

FOTE: When using the 12 Ampere D,C, range, hever remove tip jacks wvhile current
is flowing through the circuit, Fallure to observe this precautlon wmay
result in arcing at the tip jacks, belng removed, and though the meter
would not be damaged, the jack would gredually char,

RESISTANCE MEASUREMENTS

Rotate Selector "A" to "Reslstance” position. Then select resistance range by depressing
the appropnriate button in the push button group marked "Resistance®, These buttons read from left
to right:

6000 olms; 600K ohms (600,000 oklms); 6 megolms; 60 megobms

{Rx1) {Rx100) (Rx1000) {Rx10,000)
Test leads &re inserted into the regular (-) and (4) " " tip jacks, After
selecting the deslired range, SHORT the test lead tips together and rotate "C" comtrol kmob (ohms

ad just) fo obtain full scale deflectlion. Proceed with resistance measurements and read on "QHM3"
arc as follovs:

0-6000 omms range {35 omms at center scale) read directly {(Rxl)

0-600K ohms range (3500 chma at center scale) multiply reading by 100 (Rxlool

0-6 Megohms renge ?5,000 ohms &% center scale) multiply reading by 2000 (Rx1000)

0-60 Megotms range (350,000 ohms at center secale) mwultiply resding by 10,000 (Rx10,000)

CAUTION: AIWAYS FIRST DISENGAGE ONE END OF RESISTANCE FROM THE CIRCUIT BEFORE
MAKING RESISTANCE MEASURFMENTS, OR ELSE AN INDICATION OF THE TRUE
RESISTANCE VALUE MAY NOT BE OBTAINRD DUE TO THE POSSIBILITY OF THE
CIRCUIT THEREIN INVOLVED EFFECTIVELY SHUNTING THE RESISTANCE TO BE
MEASURED, THUS REDUCING THE TRUE READING BY AN AMOUNT PROPORTIONATE
TO THE RBSISTANCE OF TRE INCLUDED SHUNT NETWORK.

NOTE; The first three ohmmeter renges are powered by three 1% volt flash-
light cells in meries conmnection, (Eveready #935, Burgess #1 Uni-Cell
or equal), Tha 60 Megorm (fourth range) is povered by & 45 volt #455
Eveready or Burgess #XX30 battery or equal.

Batteries are installed in accordance with Fig. ¥ (see next page} and should be replacad
at such time as full scale deflection can no longsr be obteined,

OUTPUT METER INDICATIONS;

The A.C, voltage measurements at & high sensitivity of 1000 olms per volt, makes this
instrument 1ideally suitable for use a&as an output meter,

There are two methods that can be used for obtalnlng output meter indications as listed
below:

In the first method, make connections from the voice coll of speaker or sesecondary of output
transformer to the " R TEST" tip Jacka, In the event that D.C. voltage is present or else easy
acceas to the volce coil or secondary of transformer cannot be had, then refer to the method outlined
belov,

In the second method, meke c¢onnections from plate of output tube and ground or chassis of
radio recelver to "EXTERNAL TEST" tip jacks with a ,1 mfd., 600 volt condenser connected in SERIES
vith the positive teat lead, to block any D.C. compopent,

NOTE: When employing voltage ranges beyond 600 volts for output indications, it 1is
necessaery to insert an gddlitiopal) .1 mfd., condenser in series with the con-
denser noted above or & single unit of appropriately higher voltage rating,
The voltage rating of this additional external condenser should be compsreble
to the maximum voltage appearing at the circuit being measured,

PROCEDURE:

With the use of either method, just previously noted, rotate 3elector "A" to
A,C, VOLTS" and depress the highest voltage button in the push button "Voltage" group.
An output meter indication will be had when & signal generstor and radio recelver &re
put into operation. If the meter indication is slight, then ume the next lover A.C,
voltage push buttop range, etc,

1§
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Plus 4% v.(Red)

4/J 45v. Negotive 47,45 v.
(thck)

D0

Fig 4-

Plus 4 5v.(Greenw)

VV

AWNY GAINM OR LOSS AS A RESULT OF BALAMCING OR TRIMKRING WILL BE NOTED BY
CORRESPONDING METER POINTER OEFLECTIDN.

NOTE: THE OUTPUY METER CAN ALSO BE USED TO QREAT AOVANTAQGE FOR OBTAINING
COMPARISOMS IM TUBE PERFORMANCE BY NOTINQ THE DIFFERENCE IN METER
INDICAT)IONS WHEM ANY DR ALL OF THE TUBES ARE SUBSTITUTED (N THE
RADIO RECEIVER UNDER TEST,

DECIBEL METER:

THIS IMSTRUMENT INCDRPDRATES A DIRECT READING AMD CALIBRATED® DECIBEL SCALE ENABLING
READINGS FROM -10 to +77 D8, (N SIX RANGES.

THe DB scatt READING (-10 7o +17 DB) s 8aseo uPaM & 2eRrd LEVEL oF ! miLLiwarT (or .TTU6
voLTs) ACRDSS Ao KOO oMM LOAD. THE MDST COMMDN USE OF A DECIBEL NETER 1S AS A POWER LEVEL INDICATOR
ACROSS KNOWN IMPEDANCES, BECAUSE DF CALIBRATION AT ONE OEFINITE IMPEDAMCE, CONVERS(OMS MUSTY BE
MAGE TO THE NEW IMPEDANCE WHLN USEO AT OTHER THAN 600 0NMS. SUCH TABLES MAY BE FOUND |N A MULTI-
PLICITY OF TEXTBOOKS AND OTHER TECHMICAL PUBLICATIONS,

ReEFer 10 DeciBEL CONVERS(ONM TABLE, AT THE REAR OF TH!S BOOXLEY, FDR INTERPRETATION OF
DECIBEL READIMG IN TERMS OF POWER RATIO AND VOLTAGE RATIO,

CAUTION MUSY BE OBSERVED JN THE USE OF THE DB RANGES THAT THE CIRCYIT ACROSS WHICH THE
METER 18 PLACED (S ISOLATYEO FROM ALL D.C., ELSE THE METER MAY BE ODAMAGED OR ATY LEAST ERRONEOUS
READINGS OOTAINED, OEPEND(NG UPON WHETHER THE D.C. VOLTAGE 1S GREATER OR LESS THAN THE VOLYAGE SCALE
TO WHICH THE DEC)BEL SCALE CORRESPONDS. A .| mro. 600 VOLT COMDENSER SHDULD BE CONNECTED IN SERIES
WiTH OME TESY LEAD 17 D.C. VOLYAGE 1S PRESENT IN ANY CIRCUIT WHEREAT DB TESTS ARE TO BE MADE.

PROCEDURE

MAKE CONMECTIONS ACRDSS GO0 oum Loao vo "EXTERNAL TEST" rti1p uatxs. ROTATE
Sececror "A" to YA,C. VOLTS" ror ALL DECIBEL READINGS. SeLEty DESIRED DB RANGE BUTTON ON THE
"VOLTAGE" PUSH BUTTONS AS FOLLOWS:

-0 DB ro +!7 DB RANGE, DEPRESS "AV." BUTTON aANMD READ DB SCALE DIRECTLY

To +23 DB » " 12v. " " ADO +6 DB TO SCALE READING

To +gT D8 a " 6OV . a " A00 +20 DB TO SCALE READING

To +5!/ DB ¢ " 300v. " " app +34 DB 10 scaLt READING

To +63 D8 f " 300V. " )NSERT TEST LEADS INTO (-) "EXTERNAL TEST*
AND +1200V . uacxs --- a00 +U6 DB 10 SCALE READING

To +77 DB raNae, 0cPRESS 300Y. BUTTON, INSERT YEST LEADS INTO (-) "EXTERNAL TEST"
AMO +600V, ALC. JACKS --- ADDO +60 DB YD SCALE READ)NG
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CURRENT MBASUREMENTS OF LEAKAGE IN ELECTROLYTIC CONDENSERS;

The leakage in an alectrolytic condenser 1s measured in terms of D.C., current (per mtero-
farad) floving through the condenser when rated D.C, voltage 1s applied.

All electrolytic condensers contaln soms inherent current leakhge, However, 1f lealage
above an allovable amount is present, it may then be termed as poor. An allowable current leakage
1as dependsnt upon sueh factors as age and manufacturera' speclifiocations of a condenser, design of
pover unit, filter system and rectifisr tube of the radlo receiver in which the condenser is in-
corporated, In generel, ‘considering an 8 mfd, condenser THAT HAS BEEN IN USE (reted at §50 volts),
the maximum allowable leakage 1s approximately ,5MA per mierofarad or 4§ MA total,

The following will serve as a basis for computing approximate allowable leakages:

a) For condensers rated at 300 volte or more, leakages of approximstely .5 MA
per microfarad are permissibls,

b) FPor condensers reted between 100 to 275 volts, permimaible leakages are
approximately .2 MA per microfarad,

¢) For condenasers rated below 100 volts, permissible leskages are approxi-
mately .1 MA per mierofarad,

CAUTION: WHEN OBTAINING ELECTROLYTIC LEARAGE MEASUREMENTS, EIGH VOLTAGE IS
EMPLOYED, 1IT IS THEREFORE IMPORTANT THAT THE FOLLOWING INSTRUCTIONS
BE ADHERED TO IMPLICITLY, TO PREVENT DAMAGE T0 METER.

PROCEDURE;

With condenser disconnected from redio recelver ciroult, CHECK CONDENSRR FOR
SHORT with ohmmeter, using the 0-600,000 omms rangs, POLARITIES XUST BE OBSERVED, The negative
"EXTERNA] T" tip Jaek 1s connected to the gpnode or positlive termipal of dondemser
"EXTERNAL TEST" t1 ack 1s connected to the pegative terminal of condenser, A decided low reslat-
ance re g or cons full scale deflection of ohmmeter polnter imdicates that the condenser 1s
shorted and should be rejected WITHOUT FURTHER TESTING.

Whep an eleetrolytie incorporated 1n & m™adio recelver is to be tested,
the necessary operating voltage is automstically applied and the following connectlons are made
for "forming" and measuring the currsnt leakage, after being (olmmeter) teated for short,

1. Rotate Switch "A" to “D.C. NILS" position, and depress 120 MA CURRENT push-button,

2. Remove lead ﬁoing to (positive) anode terminal of condenser and connect this lead
to positive "EXTERNAL TEST" tip Jack with a PROPER LIKMITING RERSISTOR IN SERIES.
WheTe voltage applied to condenmser is above 100 volts, the limiting resistor
should be approximately 3000 ohmms, When the applied voltage 1s below 100 volts,
the value of the limiting resistor should bs approximately 1000 olms, This
limiting resimtor 1s very important and should not be ocmitted.

3. Connect the negative "EXTERNAL TRIT" tip jack to the (positive) anode terminal
of condenser, From the above connections, it can be seen that the "EXTERNAL TEST"
tip Jacks, limiting resistor, condenser terminal and voltage source are in sates
connection,)

4, After serlies connections are made, turn on switch of radioc set, The metar pointer
may nov deflect to near full scals and then gradually recede toward the zero
marX or near to zero, after the expiration of about thres minutes. TREIS PROCEDURR
IS KNOWN AS "FORMING" THE CONDENSER,

NOTB: A steady meter pointer indication without receding towvards or near to
zero (after forming process) indicates a shorted or leaky electrolytic
and the condenser should be rejected WITHOUT FURTHER TESTING.

5. After "forming', short out the limiting resistor and read current leakage of
condensar under teat, directly op the 120 MA scals, If meter indication is
under 12 MA, depress the 12 MA button for a better meter indlocation and read
on 12 MA mcale, etc, (For computation of permissible ocondenser leakage, refer
to basis noted previously.)

CAUTION: AFTER THIS TEST IS COMPLETED, ALWAYS FIRST DISCONNECT THE REGATIVE
TEST LEAD FROM CIRCUIT BEFORE TURNING OFF POWER SUPPLY TO PREVENT
SLAMMING OF METER POINTER DUE TO DISCHARGE OF CONDENSER UNDER TEST,

To teat electrolybtic condensers not incorporsted in a radlo smet, an external D.C, pover
supply 1s pecessary; preferably one that employs various voltage taps suitable for application of
the various condenser voltage retings. In thle case, adhere to the same testlng procedure &s noted
above in paragraphs 1, % and 5, but maXing the following series connections:
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a) Select voltage tap of D.C. pover supply approximating the rated voltage of
condenser to be tested,

b) Connect positive terminal of power supply to the Eouitive "g§§g§ngk 138;"
tip gaok vith a 4000 ohm limiting resistor in aeries, appllied polential

8 above 100 volts, If potenttal $s 100 volts or under, use & 1000 ohm

limiting resistor.

c1 Connect nagative terminal of power supply to negative terminal of condenaer,
Comnect negative "EXTERNAL TEST" tip Jack to the {poasitive) anode terminal

of condensasr,

e) Refer to paragraphs 1, 4 and 5 for obtalning current leakage messurements,

H. SERVICE DATA

The PRECISION BLECTRONAMIC TUBE AND TEST MASTERS have not only besn designed to accurstely
indlcate the overall performance merit of vacuum tubes, but have been constructed to withatand the
adbuses of general fleld use. All components have been sxhaustively sample-tested Dy Precislon's
Teat Enginsering Laboratory and have been approved for general long-life usage. GCensrous mechanical
design inaures maximum resistance to physical damage., Rugged overall mechaniocal &and electrical
design 1s a major Preoclsion precept.

owever , , ., . it 1s impossible to fully control the two major contributions to inopsra-
tive instruments namely:

1) Falilure of components after instruments have pasased Precisionts Performance Test De-
partment and

2) pamage of components due to misoperation, ascidental or otherwise, including failurs
to OBSERVE PHRESCRIBED OPERATING PROCEDURES,

Therefore, 1ln order to expedite rshabllitation of your instrument, (should the nsed
arise), the most commonly encountered posaible fallures and recammended remedisl measures therefor
are listed as follovs:

IMPORTANT NOTE; Your PRECISION ELECTRONAMIC TUBE OR TEST MASTER 1ls a relatively complex
instrument, and has been carsfully lnspected and ealibrated by Precision's
Performance-Test Department, - - DO NOT attempt repairs or modifications
other than those listed below unlsaa upon specific recommendation by
Precision's SERVICE DEPARTMENT.

1, Instrument does not become energized upon application of line voltage and release
of "OFF" button,

a) Remove 3AG, 1 ampere fuse from pansl mounted fuae holder. If blown, replace
with same size and type fuse only 1if the causs for blowing of fuse 1is known
and has been remedlsd.

Reasons for fuse-blowing may be:

Fallure to short-chaeck a tube before attempting quallity test,
Shorted powsr transformer windings or other intermal shorts,

2, Several type tubss with the same "A" awitoh setting do not provide meter merit
indications,

a) The load realsor assoclated with the particular "A" gwitch position may be
open. Refer to schematic, then Fig. 2 (Page 19), disconnsct the resistor in
Question and eheck with an olmmeter, If open eirculted, contact Precision's
Service Department for & replacement resistor,

3., Meter does not indicate "Line" check when inastrument is energized.

A) Remove 5Y3 rectifisr tube and replace if defeoctive.

4, ™"Line" adjustment is srratic.
a) Examins Line potentiometer ttem #R33 (‘'Line Adjustment") for shorted, open or
worn turns, Unsolder thes thres leads and cbeck for ¢ontinuity with an ohmmetsr,
If defectlive, contaot Precision's Service Department,
5. Erratic checks of several tubes with the same typs base,

A) Examine that particular socket contact and check for being loosge or broken,

If new soockets are required, contact Preclsion's Jervice Departmsnt or your
parta dlstributor.
6. Tubes with overhead caps check improperly,

a) Check cap leads for contimuity especially at the cap end, Continuous use and
attondant flexing of the wire occaslonally ciuses Dreakage,
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R-3 R/-Z

R-1 ; R-6

R‘31 ,32’2._. R‘ii

This figure represents
a top viev of the phenolic
resistor strip mounted

over the meter terminals, F|8 2

7. |IMPROPER OPERATION OF BATTERY TEST AT ANY ONE POSITION OF Swivewn "E"
A) CHECKX BATTERY NETWORK RESISTORS WITH AN OHMMETER.
8) SHOULD THE METER READ OFF-SCALE ON BATTERY TEST, CHECK SHUNT RESISTOR R30, 31 awo 32 ror
OPEN CIRCUIT.

ALL REPLACEMENT I1TEMS ARE OBTAINABLE THROUGH CONTACTY WITH PrecirsioN's Seavice DEPARTMENT,

R. APPARENT DEFECTIVE OPERATION OF THE I(INSTRUMENT METER,

A) REPAIR AND RECALIBRATION OF THE METER OF an ELECTRONAMIC TEST MASTER 1S A DELICATE ANO
HIGHRLY SPECIALIZEO OPERATION., DO NOT ATTEMPT TO REPAIR AN INOPERATIVE METER ,--ALwAYS
CONTACT PRECISION'S SERVICE DEPARTMENT SHOULD YOUR METER APPEAR OEFECTIVE OR DAMAGEO.

9. SHOULO ANY ONE OR MORE OF THE MULTI-RANGES OF THE INSTRUMENT APPEAR INOPERATIVE OR (NACCURATE
OUE TO MISOPERATION DR OTHER REASONS, A COMPLETE AND OETAILEO DESCRIPTION OF THE TROUBLE
ENCOUNTERED SHOULD BE SUBMITTED T0 PRECISION'S Service DePARTMENT. If DIFFICULTY CAN BE

SIMPLY RECTIFIED VIA CORRESPONDENCE, IT WILL BE SO HANOLED. OTHERWISE RETVURN WilLL BE SUGGESTED
IN KEEPING WITH OPERATOR'S OWN BEST INTERESTS.

SPECIAL NOTE RE REPAIR SERVICE

WHEN RETURNING A PRECISION INSTRUMENT FOR REPAIR-RECALIBRAVION SERVICE, ALWAYS PACK CAREFULLY N
A STRONG, OVERSIZED CORRUGATED SHIPPING CONTAINER, USING A GENEROUS SUPPLY OF PADDING SUCH AS
EXCELSI1OR, SHREODED PAPER, OR CRUMPLED NEWSPAPER. THE ORtGINAL CONTAINER AND FILLING Pa0DS ((F
AVAILABLES 1S IDEAL FOR THIS PURPOSE. PLEASE SHie via RalLway Express PREPAID aND MARK FOR:

PREC ISION APPARATUS COMPANY, INC.
70-31 BUYvn STrREET
GrLenoaLE 27, L.1., N.Y.

ATT: Service Division

FRAGILE LABEL SHOULDO APPERAR ON AT LEAST FOUR SIDES OF THE CARTON,

NEVER RETURN AN INSTRUMENT UNLESS |IT 1S ACCOMPANIED BY fULL EXPLANATI(ON OF DIFFICULTIES ENCOUNTERED.
THE MORE EXPLICIT THE DETYAILS, THE MORE RAPIDLY YOUR INSTRUMENT CAN BE HANOLED AND PROCESSEOD.
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1. GENERAL NOTES AND INFORMATION

. THE |2 PRONG SOCKET: ALTHOUGH ND KNDWN PRESENT DAY TUBES HAVE A BASE CDRRESPONDING
TO THIS SPECIAL |2 PRONG SDCKET, T AFFOROS ONE CONVEMIENT AND CENTRALIZED MASTER LOCATIDN WHEREATY
ALL 12 TUBE TESTING CIRCUITS APPEAR.

IT THEREFORE BECDMES A SIMPLE AND STRAIGHTFDRWARD MATTER TO STANDARODLY ACCOMMDOATE
ANY TYPE OF ADAPTER THAT MAY EVER BE REQUIRED FOR FUTURE TUBE ODESIGNS UP TD AND INCLUDING 12
ELEMENT TERMINATIONS., ALL SUCH FUTURE TUBE ADAPTERS WOULD THEN EMPLDY TME SAME STANDAROLY AVAIL-
ABLE |2 PRONG PLUG BASE.,

2., TEST SET ACCURACY: SEE NEXT PAGE.

NEW TUBE TEST DATA

IN LINE WiTH "PRECISION'S” BESIRE TD EXTEND UTMDST SERVICE TO0 USERS ofF "PRECISION" tesvy
EQUIPHENT, New TuBE TEST DatTa 1S NOW BEING MADE AVAILABLE ON A SPECIAL SUBSCRIPTIDN BaSIS,

TRIS PLAN ENTITLES THE SUBSCRIBER TD RECEIVE, AUTDMATICALLY, 2 UP-TD-DATE AROLL CHARTS
AND A MINUMUM DF 2 ADDITIDNAL SUPPLEMENTS DURING A ONE YEAR SUBSCRIPYION PERIDD.

NOTE FOR NEW OWNERS:- THE FIRST YEAR'S SUBSCRIPTIDN 1S ENTERED FREE OF CHARGE upoN oOuR

RECEIPT OF YOUR REGISTRATIDN-SUSSCRIPTION CARD COVERING THE PURCHASE OF A NEwWw "PRECISION" Tusec
TESTER.

bY 1S IMPODRTANT THAT THIS REGISTRATION-SUBSCRIPTIDN CARD BE COMPLETELY FILLED-IN AND RE-
TURNED TO US IMMEDIATELY, IN ORDER THAT YOU MAY EECEIVE THE FULL BENEFITS DF TRKRIS SPECIAL SERVICE,

PLEASE NOTE:

UPON OUR RECEIPT OF YDUR REGISTRATION-SUBSCRIPTION CARD WE WILL RESPOND WITH
TWO SEPARATE CARDS:-

A) ONE CARD ACKONOWLEDGES WARRANTY REGISTRAYIOM OF YODUR NEW TUBE TESTER.

8) THE OTHER CARD, (WHICK WiLL FOLLDW IN A FEW DAYS LATER), CONFIRNS YOUR
ONE YEAR FREE TUBE TEST ODATA SUBSCRIPTION.

UPON EXPIRATIDN OF THE FIRST ONE YEAR'S FREE sSuBSCRIPTION, YOU WILL MAVE
THE OPPORTUNITY TO RENEW THE SAME EFFICIENT SERVICE FOR THE NOMIMAL CHARGE
oF ONLY $2.00 PER YEAR. ADEQUATE ADVANCE NOTICE OF END DF SUBSCRIPTIDN IS
SENT TO ALL SUBSCRIBERS.

FOR THDSE WHO MAY NOT WISH TO RENEW THIS AUTOMATIC SERVICE, CHARTS WilLL BE
AVAILABLE, UPON REQUEST, AT TME NOMINAL cOST of $1.00 £acCH. )T S VERY IM=-
PORTANT THAT SUCH SEPARATE ROLL CHART REQUESTS LIST THE FOLLOWING INFORMATIDN: =

A. MpoEL No. ofF Tuse TESTER
B. SeriaL No, ofF Tust TESTER

C. ForM NO.DF YDUR PRESENT CHART (PRINTED AT UPPER LEFT-HAND
CDRNER DF CHART)
THIS INFORMATION PERMITS DUR TUBE TEST DATA DEPT. TD RESPOND WITH THE
CORRECT CHARYS FOR YDUR PARTICULAR TUBE TESTER.

SPECTAL NOTE: PAIO SUBSCRIPYION SERVICE APPLIES ONLY YD CONTINENTAL U.S.A., CaNaDa anD U.S.
- PDSSESSIONS.
» * » * *

PRECISION APPARATUS COMPANY, INC.
70-31 Bliru Sracev,
GLENDALE 23, L.l., N.Y.
U.S.A.
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Abnormal readings ., . . .
Accessories ., ., ., . . , .
A.C, Voltage Measurements
Acorn Tube Testing . ., .
Adapter G-110 ., , .
Ballasts, basing (Fig. 1)
Ballasts, leaksge testa

Bellast Reaistor Code ., .
Ballast, tesat procedure

Basing, Ballasts. ., ., . .
Batteries, installation .
Battery testing ., . , ., ,
Battery teating, obmmeter
Caps, Gria, ., ., , ., . , .
Center Tapped Filaments .

Condenser tests (paper) .

. ALPHABETICAL INDEX TO CONTENTS

batteries

s e 4 .

Condenser tests (elsctroiytic) ., .

Continuity, filament
Converter tests . , . , .,

Controls:
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“D"
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Current Mesasurements |,
Declbel Measurements , ,
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v e e w0

Eye Tests, single target type ., . .,
Eye Tests, double target type , . .,

Eye Teats, FM/AM type .
Filament Continuity , ,
Filaments, tapped ., , . .
Filament Voltages . . . .
FM/AM Eye tests , . . . .,
Fuse . ., . . . ., . . ..,
Gas Rectiflers . ., , .
Grid Caps . . . ., ., .
Guarsantee Card ., . ., ., .
Hum N
Ingtructions, Operating .,
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SERIES 10-12, 10-15 and 10-54(2-52)PTT-1

FElecrronamic

TUBE TESTER

"Rego Ul Latent 0l

PRINCIPLES OF ELECTRONAMIC TUBE TESTING

The All-Inclusive, Single-Operation, Positive Vacuum-Tube Performance Test!
More than just Mutual Conductance

Yr A most parplexing issue confronling the rodio serviee
sngineer is ihe choice of lube lesling equipment that will
solve his lube les! problems with greatest possible sccuracy
and reliability. With this (hough! foeremest in mind,
“PRECISION" gngineers have devoled unlimiled fime in
exlensive vacuum tube fesling resecrch and develepment.

ANl varielies ol lesls were conducled upon lhousands of
lubes, at cur ovwn lully equippsd laboralories and al [he
plants of leading tube maonuigcturers. From this, a vilel point
stood out abave all olhers which diclgted that “the resulien!
lube tester deaign connol be based upon just one smslected
characteriatic, auch as just mutual conduclance alene.*

¥r A lube lest based upon just any one characteriatic does
not lully vouchsaie the overall perlormance capabilities of amn
amplitying tube,

When a vacuum tube is “receiver tested”, the electrenic
circuils DEMAND PERFORMANCE predicated upen the simul-
taneous presence ond interaclion of a mulliplicily of be
chateeteristics including the following:

Eleciren Emiggion
Amplilicatien, Faclor

Plate HResistamce
Mutual Conductanco {Transconduclance)

Plate Current
Power Oulputl, etc.

1r To perform a whole series of such individual Les!s, in order
to evaluate the overall ment of a ube, involves a colleztion of
laboratory equipment heardly gvailable te ths general user
of vacuum lubes. [n addilion, these chorocterislics are very
closely knil lo operating paremeters. Te the elecironically
irained mind, this meons thal the prediclable charecteristic
valves are dependenl upon the greal .variety ol voliage,
currenl and leagd condibons lo which the iube, under con-
sidercion, may be subjected. This further means that lor
ANY GIVEN TUBE TYPE, there is not just one value of mutual
conduclance or power oulput, ele. characlerislic of tha! lube.

For lhis very reason lube characteristic manuals list CURVES
{graphs) ol opsration 1o assisl the design engineer in selecting
tubes and circuit paretnelers which he desires lo smploy in
the porticular receiver or olher electronic apparalus being
developed,

The printed labular dala hsled in tube moenulaclurers’ man-
vols is nol lo be considered as lixed and inflexible ratings.
Rather, such examples ol operating cendilions are given
merely as guiding 1nformalion The lubes can be ond are used
under any suiiable condilions within their maximum ralings.
The ecurveg provids the inlormation 1o delerming the proper
operaling potnts which wil} yield a required characierisiic.

17 One olher aspect of the tube enyineering problem is the
quastion of rejsction limits for any particular charactesistic.
This actually is o deuble-barrelled 1opic. New 1ube produe-
tion is concerned wilth “Produclion Tolarance Limits.” The
eleclronic design engineer, angd of course the apparctus which
uses the lubes, are further interested in “Life Tes! End Limits.”

Electronic apparatus, psing vacuum lubes, must nol only
perform wall with tubes which are within "Production Toler-
ance Limits,” but should be able io periorm until the tube has
reached its "Lile Test End Limir"

Detailed specilications ol such “limils” are no! generdally
available 1o the field ond of course, speciic numencal char.
ocleristics tests {such as micromhes) are inconclusive unless
compared o a deloiled table of limilts parallslling actual lest
parameters or actual lesting conditions

Moteover, numerical characieristics readings (as micremhos)
are nol fully mesninglul unless the lester duplicates he exact
vollages and loads under which the particular lube in ques-
non 1s aclually operoting in the specific eircuit lrom which i
has been removed. Il would furthermore require relerence Io
the tube’s prlale lamily and Iranater characteristic curves in
order Lo delermine what the numerical characleristic SRQULD
be under Lthe parlicvlar conditions in which the receiver 1
using Lhis lube.

1y Therelore, since the numerical value (such as micremhos)
ol a lube characteristic varies so widely wilth the applied ele-
menl polentials, it is necesscary to provide 1n TRUE vacuum
lube characleristics measuring insirumenits.

1. Appropriale means lor melering and reading each and
every applied element potentigl,

2. Appropriate means lor metering and reading each tube
element currant

3. Svitable devices lor adjusiment and canirol of every
element polentiol lo duplicale operating condilions o
lo set up the specilic opersling poinl being invesiigaled.

¢ It is obviously enlirely impraclical 1o construct such a de-
vice, [or general lube lesling, as would permil the operalor
lo do lhis, no! only lrom ths viewpoint of simphcily of opera-
on, but alse in consideration of the exiremely high cost and
physical size.

Accordingly, such equipment (lor aclue! numerical char-
aclerislics investigations) is only found in research and pro-
duction lobeorotories, which are the only places wherein such
eleborale equipment might aver be requited.

Neediess 10 say, it would also not be pracncal lor g tube
tesler's charl data 10 oller a mulliplicily ol aliernalive tesl
sellings lor each and every tube.

¥t It has therelore been the conslant purpose ol Precision
engineers 1o develop a lube tesier circuil which would best
meel the reallatic needs of lhe electronic mainlenance and
radio service prolessions; 1o develop o basic lesl circuit afford.

© ing the ultimale in correlalion bealween lesl results and actual

“in applicalion” performonces.

In the course of such invesligalions, it becomes conclusively
apparen(, that regardless of omplifier lube lype number or
variely ol cireuil applications, one phenomenon constantly
manifesis itsell. the lube outputl (valtage or power) is ths re-
sult of a plate current caused by an applied contrel grid volt-
age, which current mus! be adequate even et full peak oper-
ating conditions, This being & basic concepl ol amplifier lube
operation (invelving all eperating characieristics), il led ¢ lhe
now lamous, time-proven and tried, Precision " Electronamic
(Reg'd U 5. Patenl Ollice} wbe lesier.

¥ In oltering the " Flecrronamic” tube 1esier, 10 the discrimi-
noling purchaser. Precision does so with a “performance
chacked” background. Such “perlormance” lesls, poniculasly
emphasized during World War 1I, were based upon the primary
purpose ol the insirumenl—TO FIND BAD TUBES)

¥ To lamiliarize curselves with the principles of this
"PRECISICN” innovalien, tet us briefly observe the gperation
ol o simple pentode such
as Lhe 2ZA5, in o slendard
power ampliher sloge,
shewn in diagram A,
with the addilion ol a
current indicating meler
in ths plale cireuil.

The primary purpess
ol this tube 15 16 deliver
electrical guipul 10 the
speaker through plale
load Zp, in the following




manner: with filament and plate supply operating emd with
2ero signal applied to the input circuit, the plate milliammeter
“MA” will Indicate a steady current flow dependen! upon
cathode emissive power ond the potentials of the interspaced
elements. This zero signal meler reading is on indication ol
the {ube's plate conduclance. By applying an audio signal,
Eg. to the input grid, THE PLATE CURRENT THROUGH Zp
MUST VARY IN ACCORD WITH THE CHANGES IN GRID
VOLTAGE. This i3 dependent upon the mulual conduciance,
plale resistance, amplilicotion lacler, load resistance, ete. The
greater the grid vollage swing, the greater should be the plate
current excursions, and accordingly, the louder the sound from
the speaker.

Let us now assume that a high order of peak grid signal
vollage is applied, that is in keeping with the tube operating
condilions, but severe distortion is nevertheless produced at
the speaker, even though all circuil componenlts, aside from
the tube, ore normal. This condiliorf coincides wilh low peak
plate current resdings, and is usually caused by poor cathede
structure and/or high plate resistonce. In other words, an in-
sufficient quanlity of elsctrons is gvallable o the plate clrcuft
lo handle peak power requirements.

Now let us suppose that with a normal signal applied to
the inpul circuit, Insufficient or no volume is oblained [rom
the specker, ogain assuming all circuil components, aside
from the tube, are normal. This condition would indicale that
the magnitude ol plate current variations versus gpplied grid
signal are nol In keeving with the tube specifications and
circuit requirements. This con ba caused by a mulliplicily of
intemnal tube conditions, including reduced amplification factor,
low mulual conduclance, open, mispluced or shorted screen,
control gnd, suppressor, or plale, even though the tube’s
cathode structure may be absolutel¥ normal.

In the case of resistance-coupled amplifiers, the change in
plate currenl producss a change in vollage drop across the
plate load resislor. This Is then passed on through suitable
coupling meons to the succeeding sloge.

¥ It can therefore again be readily ssen that the overall
PERFORMANCE Marit of a tube is absolulely dependent on
the abilily of output plate current to respond to the applied
grid voltage. over the full range of possible operating con-
ditions, which involves More them just Mutual Conductance.

In Diagram B is shown
the PRECISION
"Electromamic " circuit

245 > sel up 1o check the some
lgﬂ lype 2AS. Notle (hat in-
?‘ . dividuol plate, screen
| I and grid voltages and

loads are cpplied to the

a respeclive slements ol

the tube under tesl

and it is thereby be-

® £y ¥ te ing “Electronamically”

tested os a pentode.

PLATE SUPPLY VOLT-

AGES FROM 50 TO AS

HIGH AS 300 VOLTS ARE APPLIED TO THE TUBES UNDER

TEST DEPENDING ON THE WDIVIDUAL TUBE'S REQUIRE-
MENTS.

Appropriale lrealmenl is accorded oll amplifier tubes de-
pending whether Lthey are triodes, lelrodes, slc Mulli-purpose
lubes are lrealed and tesled as (wo or more completely in-
dependent tubes, WITHOUT REMOVING THE TUBE FROM THE
TEST SOCKET. All plate, screen, grid and filament lesi voltagss
and respeclive loads are factory caolibraled (per the roller
charl) to assure the high tube perfonnance correlalion for
which the “Flectronamic" tube lesters are known to the
fleld, both civilion and the militmy — a performance check
based upon the peak service for which the tube was designed
rather than just an arbitrorily chosen low or midpoinl.

¢ As previously oullined, the overall quality or performance
merit of o tube is dependent on how well control grid vollage
“conirols” plale current over a complele range of tube oppli-
cation.

For this regson, the PRECISION *“Klectronmamic” circuil
places the TUBE MERIT METER in the plale or oulpu! seclion
only ol lhe (ubes under tesl. Accordingly, the resultont
qualily or performance figure ol merit involves a whole series
ol meaningiu! operational foclers, not just one 1inconclusive
charactenistic, and will reject all tubes which do nol come up

PTT~-2 of 2 pages

(o the same standords Irom which the tube chart data is pre-
pared.

Yr Much of the success of the "Electromamic “ tube tester is
attributable to the ELECTRO-DYNAMIC SWEEP nature of ita
circuit operation. Through application of appropriately phosed
individual element potentials, the tube under test is dynemi-
cally swept over a Path of Operation. on a sinusoidal lime bose,
encompassing o wide range of plais [amily characteristics
curves. In briaf, the tube under test is made to perform on o
basis which involves ils abilily to opersie at a muliiplicity of
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potenlial peak condilions rather than al just one arbilrarily
chosen point.

Reference lo diagram C graphically and directly illusirates
this “Flecrronamic ™ picture Tt is this encompassing Path of
Operation, involving More than just Mutual Conductance.
which is automalically inlegrated by the meter as the result-
ant figure ol meril in the direcl and non-¢siusing terms of

REPLACE-WEAK-GOOD.

Yr The very nature of the “Flectronan.ic circuil necessilates
and assures ulmos! instrument flexibility, 1o pemil positive
location and selection ol all tube elements. In the "900" Series,
this was accomplished via appropriale combinauon o! a mulli-
purpose PUSH-BUTTON master element selector sysiem plus
simplified load-polential rotary swilch design. In the *10-00"
MASTER series, the “Electronaomic” fociies are further
magnified via design ond use of a new LEVER TYPE master
element selecior sysiem in combinalion with a mulhple push-
button short check unit, plus specially engineered rotory, load
ond element poteniial selectors.

¥% Aside from the developmeni of lthe complete “Electronamic
circuil, lull consideralion was given (o lhe design of a Hol
Cathode Leukage tles!, inter-element Short Check. 'nstan-
taneous Filamenlt Conlinuily Test and Audible Noise Test,
alfording maximum religbllily and accurate neon lomp indi-
cofions 1o show up physical and mechanical tuba delecls such
as cathode to htament leckage, shorled, loose or upen elements,
open filamenls, elc. THE CATHODE LEAKAGE CIRCUIT SEN.
SITIVITY 1S ADJUSTED TO COMPLY WITH THE APPROVED
LEAKAGE SPECITICATIONS OF LEADING TUBE MANUFAC-
TURERS Addiniona! independent circuit faciblies oppropriately
accommodale all diodes. rectifiers, tuning eyes. gas reclifiers,
thyralrons. elc.

¥r Modern methods of conslruction, telephone cabled wiring,
Precision resistors and wire.-wound impregnated chunts, and
highest quality of molenals combine.” with INDIVIDUAL DUAL
CALIBRATION agoinst laboratory stanZards, insures moximum
accuracy and ruggedness for lasting salistaclion. NEW TUBE
TEST DATA CHARTS ARE FURNISHED UPON REQUEST FROM
TIME TO TIME AT ABSOLUTELY NO CHARGE — FOR T:E
LIFE OF YOUR “PRECISION” TUBE CHECKER.



FORM 08GC-|

DECIBEL CHART
NEG. POS. NEQ. Po3.
Voltage Power Voltagse Powsr Voltags Power Voltage Power
Ratio Ratio -Db+ Ratio Ratio Ratio Ratio -DB+ Ratio Ratio
1,0000 1,0000 0 1,000 1,000 .3162  .1000 10.0 3,162 10.000
L9772 . 9550 .2 1.023 1.047 3090 ,09550 10,2 3,236 10.4
.9550 .9120 WA 1.087 1.096 .3020 ,09120 10.4 3.311 10.9
L9333 .8710 .6 1,072 1.148 .2951 08710 10.6 3.388 11,48
.9120 .8318 .8 1.096 1,202 .2884  ,08318 10.8 3,46 12.02
.8913 L7943 1.0 1.122 1.259 .2818  ,07943 11.0 3,54 12.59
.8710 .7586 1.2 1.148 1,318 .2754%  ,07586 11.2 3,631 13,18
.8511 L7244 1.4 1.175 1.380 2692 .ogznh 11.4 3,715 13.80
.8318 .6918 1.6 1.202 1,44 .2630 .06918 11,6 3,802 1b.us
.8128 . 6607 1.8 1,230 1.51 .2570 .06607 11.8 .8900 15.1%
LTO43 .6310 2,0 1.25 1.585 \2512 ,06310 12.0 3.981 15.85
L1762 .6026 2,2 1.28 1,660 2455 ,06026 12.2 4,07% 16.60
. 7586 .5{5N 2.4 1.318 1.538 .239 .05754 12,4 4,169 17.38
JTH13 .5 35 2.6 1.349 1,820 . 234 .05495 12,6 4,266 18.20
7244 .5248 2.8 1.380 1.905 .2291  ,05248 12,8 4,365 19,05
707 .5012 3.0 1.813 1.995 2239 .02012 13.0 4,867 19,95
691 L4786 3,2 1.445 2.089 .2188  .ok786 13,2 4,571  20.89
6761 JA571 3.4 1.h7g 2.188 .2138 .oh5g1 13,4 h.6gv 21,88
o ¢ L6607 L4365 3.6 1.51 2,291 L2089 .ou365 13.6 L 786 22.91
.6457 L8169 3.8 1.549 2.399 .2042  ,0M169 13.8 4,808 23,99
.6310 .398) 4,0 1.585 2.512 .1995 .03981 14.0 5,012 25.12
.6166 . 3802 4,2 1.622 2.630 .1950  ,03802 14,2 5.12 26.30
.6026 .363) 4,4 1.660 e.gsh .1905  ,03631 14,4 5.24 27.54
.5888 3467 4,6 1.698 2,884 J1862 03467 14,6 5,370 eg.eh
S5T5H L3311 4.8 1,738 3,020 .1820 ,03311 14.8 5.495  30.20
5623 .3162 5.0 1.778 3.162 1778  .0%3162 15.0 5.623  31.62
.5495 .3020 5.2 1.820 3,311 .1738  ,0320 15.2 5.;33 3%.11
.5370 . 288)% 5.4 1,862 3.467 .1698 | .0288% 15,4 5. 3,67
.5248 . 2754 5.6 1.905 3.631 1660 .0275% 15,6 6.026 36.31
.5129 . 2630 5.8 1.950 3,802 1622 02630 15.8 6.166 38,02
.5012 .2512 6.0 1.995 3.981 .1585 02512 16,0 6,310 39.81
.uage .2399 6.2 2.042 4,169 1549 02399  16.2 6.457 11,69
. 786 . 2291 6.4 2,08 4,365 1514 .02281 16.4 6.607T 43,65
L4677 .2188 6.6 2.13 4,571 J1479  ,02188 16.6 6.761 45,71
571 .2089 6.8 2.188 4,786 L1445 02089 16.8 6.918 n7.ge
Lu467 .1995 7.0 2.239 5.012 .1%13 ,01995 17.0 7'0KE 50,12
Jh365 .1905 T.2 2.291 5.248 .1380 .01905 17.2 7.2 52.48
266 .1820 7.4 2.344 5.495 134 .01820 17.4% 7.413 54,95
L6 .1738 7.6 2.399 5.754 131 .01738 17.6 7.586 57,54
.40 .1660 g.e 2.455 6.026 .1288  .01660 17.8 7,762  60.26
.3981 .1585 0 2.512 6.310 1256  ,01585 18,0 Lo43 63,10
. 3850 L1518 8.2 2.570 6.60 .1230 ,01514 18,2 128 66,0
.3802 L1445 8.4 2.630 6.9 .1202 01445 18,14 8.318 69.1
L3715 .1380 8.6 2,692 T.24% 117 .01380 18.6 8.511 72.44
L3631 .1318 8.8 e.gsh 7.586 .11k .01318 18,8 8,710 75,86
. 3548 .1259 9.0 2.818 6.953 1122 ,01259 19,0 8.913  79.43
.3&65 .1202 9.2 2.88%4 .318 .1096  .01202 19.2 9.120 83,18
.338 .1148 9.4 2.951 8.710 .1072  ,01148 19,4 0,333  87.10
«3311 .1096 9.6 3.020 9.120 1047  ,01096 19.6 9.550 91,20
3236 .1047 9.8 3,090 9.550 .1023  ,01047 19,8 9.772 95,50
- » 1000 .01000 20,0 10.000 100,00
VOLTAQE RATIOS BEYOND THE RANGE OF THR TABLES.

A. Ratios leas than those in tables: Multiply ratio by 10 successively untlil the result can be
found in the tables. From the decibel value found from the table subtract +20Db for each
time the multiple of 10 was usegd.

Example: - Voltage Ratio of 0,02042 - find Db value: -
.02042 x 10 x 10 = 2,042 from the table:- Voltage ratio of 2.042 o 6.2 Db
6,2 Db - 20 Db - 20 Db =-33,8 Db.

B. HRatios greater than those in tables: Divide ratio by 10 succesaively until the result can be
found in the tables, To the Db value found from the table add +20Db for each time the divisor
of 10 waa used,

Example: -~ Voltage Ratio of 407.% - find Db value: -
4¥07.h + 10 : 10 « 4,07h from the table:- Voltage ratio of 4,074 - 12.2 Db
12.2 Db + 20 Db + 20 Db » 52.2 Db,
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