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CONDENSED TUBE TESTING INSTRUCTIONS
(Series 10-12, 10-15, 10-20, 10~22 and 10-5% TUBE AND TEST MASTERS)

CAUTION: READ THE COMPLETE INSTRUCTION MANUAJ, BEFORE ATTEMPTING TO OPERATE
THIS INSTRUMENT! USE THESE CONDENSED INSTRUCTIONS ONLY AS A
SIMPLIFIED QUIDE ROR TEST OF STANDARD TYPE TUBES.

Depress “OFF" Button and connect sttachment plug to 110-125 volts, 50-60 cycle source.
Set Controls "A". "B", "C", "D" and "E” to positiopns 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 until meter pointer lines up with “"LINE" indicatlon,
Insert tube to be tested and ALLOW TO HEAT.

Re-adjust “LINE ADJUSTHENT® control and throw "TUBE-COND." switch to "TUBE" position.

Perform SHORT/LEAKAGE TESTS by JEllling buttons 1 through 12, watching the neon lamp
85 each button 18 deupressed, If neon bulb glows as any one or more buttons are de-
preased (WITH THE EXCEPTION OF BUTTONS LISTED UNDER "FIL.CONT.", or those buttons 1listed
as special roll chart notations), the tube should be discarded as defective,

NOTE s ALL LEVERS MUST BE IN "NORMAL" POSITION

BEFORE_AND ODURING “"SHORT/LEAKAGE TESTS

If short clrcuits have not been indicated, and neon glow has been obtained on those
buttons listed under "FIL,CONT." (and thoae buttons specifically noted on the roller

chart), EHEE throw those levers to the positions indicated on the roller chart under
headings W-X-Y-2.

depress the "READ METER" button and observe the tube Quality meter reading.

- L - * * #*

:

Should sny question arise concerning the operation, functioning or use

" of this teater, FIRST consult the related section of your INSTRUCTION
MANUAL (including the "Service" Section). If the problem is not anawered
by the inatruction manual, include COMPLETE DETAILS of the problem in
your correspondence to the factory. THE MORE EXPLICIT THE DETAILS, THE
MORE RAPIDLY AND SATISFACTORILY YOUR PROBLEM CAN BE ANALYZED AND ANSWERED!

PRECISION
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A, INTRODOCTION;

PAGR 1

Tha Serles 10-12 and 10-15 "ELECTRONAMIC" TUBE-MASTERS are modern push button, master-lever
type operatsd Vacuum tube and battery testers, lncorporating the ELECTRONAMIC MAATER tubs teating
¢ircuit, desigred by PRBCISION englnesrs to indlcate the overall performance merit of a vacuum tube

in only one direct meter reading, Ses Pages 15,16 "PRINCIPLES OF ELECTRONAMIC TUBE TESTING" which
details thls exclusive "Precision’” feature,

The MASTER ELEMENT LEVER 3ELRCTOR syetem incorporated in all ELECTRONAMIC ‘TUBE-MASTERS"
provides the ultimate in testing flexibility and positive insurance 8galnst NOH OB3OLESCENCE, THE
PRECISION “TUBE MASTER" incorporates: 12 individual element selection circuits, all latest type
tube sockets, master control aocket for tubes yet to be designed, and other carefully engineered

PRECISION features. These farslighted features guarantee years of succeasful and trouble-free vecuum
tuba testing performance.

SUMMARY OF FRATURES:

1. A "PRECISION" DESIGNED ARD ENGINRERED TESTING CIRCUIT; (the "ELECTRORAMIC" circuit)

which ingtantaneously Bubjects a tube to wide e operating conditions, simultaneocus with
the application of individual, predetermined e§ement voltages. (See Pages 15 and 16)

2. ACCOMMQODATES ALL MODERN TUBE TYPES AND FILAMENT VOLTAGES .75 to 117 volts, indlud-
ing .75, 10, 18.9, 35, U5, 50, 70, BS and 117 volts, TESTS NOVAL BUTTOR 9 PIN TUBRS, SUB-
MINIATURE TYPES, DOUBLE CAP U.H.F. TYPRS, LOKTALS, BANTAM JUNIORS (Miniature Hearlng Aid
and Pocket Radlo Tubes}, SINGLE ENDED (T,.V. and F M. Amplifiers) REGULAR OCTALS (MG, @ and
METAIS), SPRAY-SHIELD and GLASS TYPES, MINIATURR 7 PIN TYPES and ACORN TUBES,

3. QUALITATIVE TUBR MEPTT rssdings directly indiceted on a single three colored
ENGLISH READIRG SCALE supplemEnted by a linear scale for tube matching and qualitative
comparlson purposas.

%} QUALITATIVE DIRECT READING DRY BATTERY TESTS: Testaall popular 3ry batteries,
from 1,5 to 135 volts, under specific predetermined approved loads,

5, DOUBLE WIRDOW, BRASS GEAR-OPERATED ROLLER TUBR CHART provides apeedy, eaasy reading
tube references, Nev charts furnished veriodically, upon request, as a no-charge PRERCISION
SERVICE to all reglatered owners.

6. DUAL FREE-POINT PILAMENT TERMINAL SELRCTION locates terminals of ALL filamenta
(2ingle, double, center-tapped) regardless of rotating pin position common to many modern
P.M, and television tubes,

7. VISIBLE FILAMENT CONTINUITY TBSTS; rapidly performed by the PRECISION NUMEERED
PUSH BUTTON SYSTEM; shovs up open filaments for ail typeas of tubees regardless of filament
baas connectiona. In sddition, this PRECI3SION feature lmmedistely reveals the open

section of tapped f1laments.

8. MASTER ELEMENT LEVER OPERATED SELECTOR SYSTEM: Thie highly important PRRCISION
feature COMPLETELY RLIMINATES ALL POSSIBILITIES OF INFLRXTIBILITY due to unusual multiple
tube basing terminstions of new tubes and tubes yet to be developed. Maximum apeed in the
uge of the lever aystem i accomplished by the unique fool-proof MASTER LEVER RETURNW
MECHANISM vhich allows for instantanesous return of ALL levers to “Normal" poaition bafore
testing a tube, Indlvidual time-consuming return of each lever la thereby complately elim-
inated. In addition, simplified tube analysis is maede possible by the standard element
numbering system employad,

9. SPRCIFIC INDIVIDUAL LOADS AND VOLTAGR3 (control grid, screen, plate, etc.) applied
to sach respective slement of tube under test.

10. METER READS IN PLATE CIRCUIT ONLY, Indicationa, thsrefore, are entirely dependent
upon control action and condition of ALL intervenlng elementa,

11. OPEN EIRMENTS: Showa up tubes with open elements, Ths exclusive "RLECTRONANICY
TUBE MASTER TEST NECESSITATES ALL ELEMENT3 INTACT for proper reading.

12. TRSTS diodes, triodes, Tectifiare, tetrodes, pentodee, multi-purpose tubes, gasecus
types auch sas OYY¥, 023 and 0Z4 and remote control gaseous types such as OA¥ end 2AN, regard-
less of varying filasments or other element poslitlons,

13, MULTI-SECTION TUBES: Individual tests for each section of multi-sesction tubea
including visible teate of the fluorescent screen, winking effect on cathode ray indicator
tubea and FPM/AM allgnment ray indicator tubes. No shifting of tubes is necessary to ob-
tain all tests.

14 . HOT CATHODE LEAKAGE TE3T: Sensitive neon mathod quickly shove up poor cathode
atracture in accord with leakage apecifications of leading tube manufacturers.
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15, DUAL SENSITIVITY HOT INTER-ELEMENT SHORT TESTS made ingeniously simple through the
use of PRECISION Automatlc Interlocking Push-Buttons, and lems-protacted magnified neon
lamp, Double sensitivity is made available through the flip of a avitch to permit aspecial
application tube smelection to more rigld standards,

16. NOISE TEST pin jacks Lncorporated for esarphone or amplifier connection, FEach
element can be separately noisc tested through use of fres-point Automatic Interlocking
PUSH-BUTTOR SYSTEM.

17. BALIAST TEST: The regular tube test sockets accommodate all ballast upit tests
for open and looss elements and laskage between sections of multi-section ballasts; made
possible through the PRECISION rapid-action Push-Button system.

18, PILOT LIGHT TESTS for all miniaturs screv base and bayonet type lamps,

19. AGCCURACY of the tube test circuilt 1s closely maintainsd by ths use of individual
calibrating controls, adjusted and sealed at the factory against laboratory standards, aod
through use of 1ndividual, 1¥ bridge-callibrated vire wound shunts,

20, LARGE BASY-TD-RBAD D'Arsonval double- jeweled Meter, accurately balanced and
factory-calibrated to within 4 2.0 percent.

21, TOBE SELECTION REFRRENCES plainly marked on pansl in large easy-to-read charac-
ters, eliminating memorigation or guesawork,

22. PILOT LIGHT ON-OFF INDICATOR.
23. PANEL MOUNTED FUSE EXTRACTOR POST.

24 MICRO-LINE ADJUSTMENT, read directly on meter, provided by use of continuously
variable, heavy duty line voltage control,

25, AYRLEPHONE-CABIED PLASTIC INSULATRD WIRINO EMPLOYED THROUGHOUT. Critical ciroults
{mdividually ahlelded and by-passed for most accurate tests of very high mutual comnductanca
T.v, and F.M, amplifiers,

26. PAPER CONDENSER LEAKAGR TESTS, SENSITIVE NEON METHOD.
27. TRST CIRCUITS COMPLETELY ISOLATED FPROM POWER LIRE.
B. FURCTIONS A™ DESCRIPTION OF CONTHROLS, SWITCHES, AND LEVERS PROVIDED ON THE IRSTRUMENT PANEL,

THR POLIOWING IDERTIFICATIONS AMD DESCRIPTIONS SHOULD BE CAREFULLY RRAD:
PULL FAMILIARITY WITR THE COKTROL FURCTIONS WILL GREATLY FACILITATR TESTING

PROCRDURES;

CONTROL A - 1oad and Voltage Selector,

This svitch salects any one or a combination of locads amd plate potentials applicable
to tbe particular tube under test. In addition, Control "A"™ provides for variation of ths
basi{c meter assnaitivity, alloving for ut.&ndardized testing of diodes, low current types,
and other special vacuum tubesm.

Control "A" $s mlso the function seleoctor for DRY BATTERY TEBSTING.

CONTROL B - Filament Retura Sglector,

Control "B" provides frese-point filament terminal selaotion for all typs tubes, regard-
lsas of filsment base termination arrangement.

CONTROL C - Control-grid voltage potentiqpater:Provides selected teat input clrecuit potentials
wvhich are automatically applied to the control grid selected by the MASTRR LEVER SYSTEM,

CONTROL D - Meter sensiti{vity potentiométsr: A specisal, tapered potentiometer enabling the
setting of calibration limits for all tubes as noted on the tube test roller chart,

CORTROL E - Fillament voltage selector; Provides a campleate range of 17 filament operating
potenticls from .75 through 117 volts. Control "RB" gl%g functions as DRY BATTERY TEST
RANGE SELECTOR when gvitch "A" is set to “BATTERY TEST position,

MASTER LEVER SWIPCH (Master alement selector)

Thi, MASTER switch consists of 12 imdividual 5 position switches. Each switech i» &pdivid-
uelly numberid from 1 through to 12. Each pumber represents a tube element number as listed by
Tuhe Manufacturers and the Radio Manufacturers AfSsoolation. For axample, consider the casa of
a screen grid tube type 63J7. The tube element numbering, 8s listed in standard tube mapuals,
18 a8 follows:
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Pin 1 - Wo Conneotion
Pin 2 - Heatsr

Pin - Suppressor
Pin - Control grid
Pin 5 - Cathode

Pin 6 - Screen grid
Pin - Heatey

Pin 8 - Plate

Wben a type 63J7 tube 1s inmserted into its socket, pin 1 of the tube Ls autcmatically
connacted to Master lever 1; pin 2 to Master laver 2; pin 3 to Master laver 3; etec, (Each
numbered laver, therafors, controls the application of 1ts corresponding tube element into
the appropriate tube test circuit.) It vill be noted that each Master laver can be thrown

inte any one of 5 pogitions, indicated as: W, X, Y, Z and "Normal™, The mormal purposes of
these positions are 1Isted am follews:

Position ™" - Opan position, Any lever thrown to the "W" position open-ecircuits
its corresponding tubs element,

Position "X" - 3creen Grid position. In the case of the 63J7, element 6 is moreen
grid. Lever 6 therefore, becomes the screen lever, end this laver {8 thrown to positien "X",

Positlon "Y" - Plate circuit position, Rlement 8 of type 63J7 18 a plate. Lever 8,
therefore, becomes the plate lever and this lever 1s thrown to "Y' position,

Position "Z" - (rid circuit position. Element 4 of 63J7 18 control grid. Lever 4,
therafore, becomes ths grid lever and this lever 1s thrown to “Z” position.

Position "Normal” - Common termination to cathode and/or reference potential.

All alsments requiring a “norwal” or sathode potential level such as 3uppressor grids,

cathode, etc. are acocordingly accommodated by leaving the corresponding levers in "Normal"
position.

_ It 1s therefore seen that the complete lever setting for type 63J7 tubs 1s simply set
up as follows:
W X Y zZ

- 6 8 i

0nly 3 levers in this example requirs actuation., All other levers are untouched and
are left in the "NORMAL" posltion,

Although the comnecting netvork of the MASTBRR LEVER SEIERCTOR appears complicated behind
the inatrumsnt pansl, its operation from the top of the panel {s unusually simple and straight-
forvard! .

THE LIKR ADJUSTMENT CONTROL

This control permits adJustment for the oparating line. voltage whan the meter pointer
is brought to the arrow-head center of the mcale plate marked “LINE". Thim control is a hesavy duty,

continuquely variadble, wirs wound potentiometer, assuring step-free, positive, micro-voltage
ad justment .-

?HE PUSE BUTTON SYSTEM

1. Buttons 1 through 12, Theee buttons, in conjunction with the dual seneltivity neon
test circult, permit rapid short and leakage check of all tube elemants, merely by oonsscutively
depressing buttons 1 through 12 and observing the neon lamp indications, Visible filamsnt con-
timiity tents ars 8lss provided by the push button system in conjunction with data 1liested under
"Fil1.Cont.” on the roller chart,

NREAD MEPER" BUTTON. This button {vhen held down) provides the meter reading for tube per-
formance qualiity tests. When depressed, lt also automatically releases any other buttons which
may have praviously been depressed.

NOFR" BUTTON. This button (when in the down or depressed positien), shuts ths instrument OFF,
To turn the instrument ON, the "Read Meter' button is depressed, releasing the OFF button.

SOCKRTS

This instrument incorporates the nev Koval Button 9 pin, 8 contact acorn, loktal, com-
binstion 7 prong, Button 7 pin, Bantsm Jr., 6 prong, 5 prong and ﬂ prong sockets, semd also a spacial
12 prong sockat wvhich provides & centralized terminsal for direct accesa to all 12 tube testing

circuits. See General Notes and Information.

All tube analyses, 1,e., filesment continuity, hot cathode lesksge, hot nson short check,
tube quality tests and ballast unit tests, are obtained from each of the teet eocketa, in accord-
ancea vith the type of tube base invelved.
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OVERHRBAD OONNBOTOR CAPS {"Grid Oaps™)

Three sapardately functioning grid caps ars employed:

1. BLACK DUAL CAP (@ccommcdates both largs end small type tube-caps), is uged for
all single capped tubes other than pin type capsa,

2, HED DUAL CAP {accommodates both large snd small type tube capa), 1s used only
in conjunction with tubes bheving 2 caps {such as type 2C22) OR in accordance
vith specisl {nstructions (roll chart).

3. SMALL BLACK PIN CAP. Uaed 1n conjunction with acorn typs tubes and othars
incorporating similar pin type capa.

THE METER employed 1s of rectangular, modern design, incorporating ruggedly sonstruocted, D!Arsonval
type movement of 2f accurscy, Tube performance Merit 18 read directly on a non-confusing
3 colored REPLACE-WEAK-GOOD arc, supplemented by a linear reference scals for tube-matching
purposes.

Zm-% SWITCH: This switch, in tha "TUBR" position adjusts the short chesk circuit sensi-
tivity conformity with recommended practice., In the "COND" test position, extra-high

aensitivity 1s provided for apacial purpose tube selection and qualitative check of paper
‘ condsnsers,
|
THE PILOT LIGHT TEST SOCKET loceted in center of combination 7 prong socket, accommodates 811
minlature screvw and bayonet base pilot lamps.

PUSE EXTRACTOR P03T: This post accommodates & type 3A0, 1 ampere fuse, convenlently Teplaceable
from front of panel.

WYOISE TRS® PIN JACKS: These Jacks provide for audible tube nolse tests.
NEON LAMP SHORT INDICATOR: This lamp, (a sensitive Q.E. typs RE 57), ls protectead by a removebls

mapnifying lena, Replacement of the bulb is almply effacted after the lens cap has bean
siipped out., (The lens 1s NOT screwed on - It i3 a simple, positive friction-fit unit),

CONDENSER TEST TIP JACKS: Thess tip jacks provide for qualitative paper condenssr tests and
neon lamp contlnulty checking.

ROLIER CBART:; The double-window, brass geared, tube-teat data roller chart, (rotated through uae
of the thumb-actuated roller wheel) provides for trouble-frae repid access to all standard
tubs test asettings, BSee back of inatruction manual for teat data coverimng speclal purposae
tubes and tuve typee infrequently encountered,

C. GERERAL OPERATING IKSTRUCTIONS

With "OFP" button depressed, connect the attachment plug of the instrument to any 50-60
cycle 110-125 volt A.C. source.

By means of the "Return Lever" on the right sida of the MASTER IEVER DRUM, throw ALL
levers to the NORMAL position.

Refar to the tube test roller chart for the tube test rumber to be tested and set
CONTROLS "A", ™", "c", "D, and “B" to positions designatsd for that tuba.

NOTR: Por simplicity in locating any tube type number, it will be helpful
to note that all tubes are listed in strict rmmerical order beginning
at the top of the left hand windov opening, continuing downward to
the end of the roll and themnce to the top of the right hand window
opening, atc.

Press (and then remove finger from) the "READ METER” button to turn ingtrument “ON",
(1t w11l be noted that the "OFP" button is thereby released to the up or ON position.} Then
rotats the "LINE ADJUSTMENT" control knob to bring polnter of meter to the arrow-hesd (center
of acale) marked “LINE",

NOTE: "LINE" indication vill be nad on the meter OFLY when CONTROL "A" is set
to one of the tube-test poaitioma 1 through 7.

Insert tube to be tested into 1te respective socket and allow the tube to heat, (U=se Black
or pin typs overhead-rcap connactor when necesaaryz-'{ See Page 4 for use of RED cap comnector, Any
deviation of the meter pointer from the "LINE" position (after tube hss haated) should be corrected
by rotating the "LINR ADJUSTMENT" imob to bring the meter polnter back to arrow-nead (center of acale).

CAUDTION: In order to place the least amount Of mechanical strain upon “acorn”
type tubea, they should be fnserted into the acorn socket in accord-
ance with the following method: FIRST preas the threes grouped con-
tacta into their corresponding socket clipa, then press ths remsinder
of the pins into place. The tube should be removed in reverse procedure.
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PITAMENT CONTINUITY BOT CATHODE INAKAQR AND INTER-ELEMENT SHQRT TESTS,

After mettings are made (&s noted on pPage %) WITH ALL LEVERS IN THE "NORMAL" POS
prgeeed to obtain theae tests by sfmply depresst the ered pus uttons ou P? IgIggn_than
sscutive order, Watch the neon lamp SHORT INDICATOR for glow or continuous rflicker, The tube under

tsst should be LYGATLY tapped during short teats, to reveal looa 1 t J
e ouig ve I g , ve o alements which might becams shorted

IMPORTANT: NEON LAMP SHOULD GLOW ONLY ON THOSE BUTTONS DESIGNATED ON
TUBE CHART FOR PILAMENT CONTINULITY, (“FIL.CONT.”) OR ON THOSE
ADDITTONAL BUTTONS SPECIFICALLY NOTED ON TEE ROLLER CHART,

Ingsmuch a8 the filamsnt of the tube under test is dlsengaged when the “Fil,Cont.” buttons
(designated on the roll chart) are depremsed, 1t is Decessary that these buttons be immediately re-
turned to normal position (by depressing any other button) and thereby alloving the tube to remain
in 8 heated aondition for further teat, The tube under test should be rejected as defective (open
filament} if neon lamp falls to glow when ths deslgnated Filament Continuity Buttons are depreased.

* & * * L #*

DISREGARD ARY MOMERTARY NEOR 1AMP FLASHRS A3 BUTTON3 ARE DEPRE3SED,
These flashes Bra mersly the discharge of the bloeking oondenser in
the short oheck oircuit,

- * » * * *

NOTE: Inasmuch as the short check push button numbers directly coincide with socket
prong numbers, it becomes &pparent that the operator (for short check purposes)
need only depress that quantity of buttons equal to the number of socket prongs
involved, Por example: If tuhe under test inssrts into the 4 prong socket,
then only buttons 1 through ¥ need be short-gheckeds; 4f the tube Inserts into
the 5 prong socket, then buttons 1 through 5 are ths only onss involved, etc.
If a top grild cap is present, then add button #l1 to the short oheck procedure,

A disosrnible neon lamp glov or contimuous flicker, vhen any one of the mumbered buttona
"1 to 12" are depreased, (with the exception of the designated filsment continuity buttons) indicates
an intsr-electrode high resistance leakage or short and the tube should be rejected without further
testing, (unless otherwise noted on the tube test roller chart). Inasmuch as these tests are mads
wvhile the tube 18 in a heated condition, the tube should be allowad time to heat up sufficiently.
ln thia manrer, shorts or le&kage that may occur due to expansion of internal elements can be more
readlly deteaoted,

Because a1l tube elemants connect to individually numbered push-buttons, thare 1a no
necessity to employ a separate cathode leakage button., Cathode leakags will be datected When the
respactive button, (corresponding to a particular tube's cathode), 18 depressed.

NOTE: Push-buttons 1 through 12 are numbered in accordancs with standamd tube
basing sequence. Should short indications be Obtalned on any one or more
buttons, (for example on buttoms 5, 6 and 8), then the tube glements
corresponding to tube pinsg No. 5, & and 8 are either internally shorted
or are connected through 1ov leakage paths to other elements of the tube.

AUDIBIE KOISE TRST,

An avndible nolse teat of defective and noisy tubes can be had, 1f desired, by inserting
an earphone or audio amplifier aystem into the "NOISE TEST" tip jacks, The testing procedure is
the sames as outlined for obtaining EOT CATHODE LEARKAGR TRST AND EOT INTER-ELECTRODE SHORT TEST
described previously, :

Apn intermittent or conatant LOUD audible hum when maldng CATHODE IRAKAGE AWND HOT INTER-
EIXCTRODE SRORT TESTS, will indicate looae or shorted tube elementa, & poasible cause farfading
and noisy radioc reception, A loud audible hum vhen either of the “PL{1l.Cont." buttons 1s dapressed,
15 normal and 1s indicative of a ocontinuous filament,

DO NOT ATTEMPT T0O OBTAIN TUBE QUALITY METER INDICATIOR UNTTL APTER SHORT
TESTS ARE MADE, ELSE 3ERIQUS DAMAGE MAY RESULT TO INSTRUMENT.

TUBE QUALITY INDICATION (TUBE PERFORMANCE MERIT)

APTER SHORT AND FYLAMENT CONTINUINY CREGKS AND LINE ADJUSTMERTS HAVE BEEN ACCOMPLISHED,
throw the levers indicated (on the roll chart) under "W-X-Y-2" to the poaitions called for. All

other levers MUST REMATN IN FORMAL POSITION.
Then depress the "READ MRTER" button and obtain the ( PRRRORMANCE MERIT) Quality Indiecation,

NOTE: The flexible elemsnt selection circuit of the ELECTRONAMIC TUBE ARD TEST MASTERS
allows for elther series or parallel connection of center-tapped filaments, In
order to obtalp uniformity of test settings and to minimize operating errors, all
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tubes with center-tapped rilsments arve teated in parallel connaction, Should the
necn lamp fall to glow vhen any one of the push buttons (lismted on the roller

ohart under “Pil. Cont.") are deprssned, (during filament contimity teat), tha
tube ahould be diacarded.

If, hovever, one aedtion of a center tapped fllament be indicated to ba open-circuited
and for scme reamon the operator doea parform & Quality teat, 1t will be found in ’
maAny cAsss that a resding in the upper asctlon of the red, "Raplace” sector cen Ve
obtained, This is, of courze, due to the perallsl fllament comnnection, The Intaoct
portion of the fillement 13 stf1l opersting and caualng a partial meter reading to be
obtained. Sush tubea should have heen previocusly discardad aa the result of tha

P11 Cont." tast fallurs.

3JPECIAL ROLIER CHART NOTATIONS

"Bye Tests (electron ray type lmdfcator tuhea)

By means of the flexible pulti-channal eéirsult design of the PRECISIOR "MASTER" tube
testers, threa types of tasty are parformed upon atandard and PM typas of eye and alignment
indieator tubas aside from ths standard triode performance test,

Single Target T , This type 1s typified by types 6E5 and 6£05: For sxuample,
.6 roller cErE Ege for type GES appears as follows:
-— Laver —
TUBE 3ECTION A B C D E v X Y Z Fii.Cont,
6E5 Eya 1 r0 0 7 - - 24 -

The following test procedure must be employed:

Aftsr performing the ptandard “short'test, set all switchss and levers as inAlcatsd
on the roll chart, Dapreas the READ METER button and observe the cirecular fluorsagsnt
aereen vhich should 11luminate completely,

Next, throw the FIRST' of the two lavers indicatsd updar the "Y" getting (1in this ex-
ample, lever 2} To THE "Z" POSITIGN.

A good tube will now exhiblt the typlcal engular shadov. Return the same first lever

to 1ts original "Y" position and note closure of the shadow anple. DIIRBGARD METER
IRDICATIORS.

uble Target . (T™vin electron ray indlestor tubss) Thie type 1a typified
by type EK.%E and 2AD6; Por example, a typical roller chart line for type 6GADE
appeara as follows:

— Levar ——
TOUBE SECTION A B C DE W X Y Z Pil.Cont,
6ADG Eye 1 2 0 0 7 - - 3-bkH - 2-7
The following test pracedurs must e employed:

Afcer parforming the standard "short teat", set all svitches and levera as indicated
on the roller chart,

Depreas the READ METER button and obaerve the ¢ircular fluorsscent sersen which
should 1lluminats completaly.

Fext, throv the FIHST of the three levers unter the "Y" gettings ({ip this example,
lever 3) to the "Z" poeition. A good tube will nov-exhibit & typlcel angular shadow.

Next, throv the SEGOND of the three levers under the ¥" settings (in this example,
lsvar 4) to the psition. The tubs, ff good, will exbibit ancther angular
shadow opposite o positidn occupled by the firast shadow,

M/AM Eye Tubes (mmﬁg indloator tubes). This typs of electron ray tubs is typiflad
¥ type DALT and s tested slmply and positively through virtue of the flexibility
of the PRRCISION ELRCTRONAMIC TUBE MA3TER SERIES.

Test prossdure 1g as follows:

After performing the standard "short"™ test, set &11 gwitches and levars as
indig¢ated on the roll chart.

Depress the READ METER button .snd chaerve the two rectangular fluorescent
patterns on the screen of the tube.

With the "RRAD KETER" button depressed, throw ths PIRST lever llated under
the “"Z" aatting on the roll chart to NORMAL POSITION. ¢ne rectangular pattsrn
ahou then become shorter in length; then resturn this lever back to ita original

',E'." position.
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Next, throw the 'SECOND lever listed under the "Z" setting to NQEEAL POSITIQN,
The other’rectangular pattern should them become shorter in length; then return
thia levdr back to 1ts original "Z" position,

Next, throv the lever liated upnder the "Z" setting to POSITION,
BOTH ends of ths pattern (opposite to the ends notad in 3 and % above; should then
aIIShE;y desreass in length. Observe these ends closely as the movement may be
slight.

Special Rectifier Test (Pypes 70A7 and 117N7)

Becauge of unusual internal comnections (plate tled to one side of {ilament), the
T0A7 and 1YTN7 RECTIFIER sections require slightly special test procedures.

7O0A7 -~ Rect. Section. Set all controls and levers in accordance with ths roller
chart, the tu nas peated sufficlently, throw BOTH levers 2 and 7 rapidl

to "W" position, thsn guickEy depress the "READ METER" button. The first meger ie—
flaction obtained Is the sIgnificeant reading, inasmuch as the meter reading will
quickly racede coincidentsl with eooling of the heater.

11787 - Rect. Section., Set all controls in accordance with Toller chart, ALL

inelu levers 2, 6 and 7 muat FIRST be in the position. AFTER
the tube 8 heatad CIENTLY throw lever 2 raplidly to position ARD
lever 7 rapidly to position, them guiakly depress the 'READ METER" button.

The first meter deflection obtained 1is e 8 %niflcant reading, inssmuch as the
meter reading will quickly recede coincidental with cooling of the heater,

9pecial Short Indication Noteg. Listings for several tubes on ths roller chart bear
notes Indicating that certain tubes "Must show short™ on one or more push button
mmbers in addition to the "Fil.Cont." buttons, For normsl usage any tube which
does NOT shov short on the designated buttena should be considered a defective tube.

Hovwever, due to multiple terminastions of elements in many modern tubes, certaln of
these tubes may be salvaged for specific applications wherelin the exact c¢ircuit
application 1s known. Tvo of these cases ars noted belov.

a) Tubes with the megative fillament comnection terminating in 2 base pins,
Should ome of the tvo bass pin connections become oOpen, the tube may be
salvaged and the remaining pin may be used for negative filament termina-
tion only if the redio or electroni¢ circuit vill allov the uss of that
pin or BOTE.

b) Tubes with an &lement suech as plate, grid, eto, terminating at two or
mora bass pina, Again, if one terminating pin remains connected to the
element, the tube may be salvaged if the slestronioc circuit will allow

the use of that pin and does not require the use of the opsn-cirpcuited
base pin or BOTH.

Gas Type Rectiflers OY%#, 023 and 024

When testing these gas rectifier types, it vill be noted that tho meter pointer
vi1ll remain, for a short interval, in the RRPLACR mector and then deflact rapidly
into the QOOD meotor. This condition 18 normsl for a good gas rectifier., Hov-
ever, should ths mater pointer remain constantly in the RRPLACE sector (after the
lapae of seversl seconds), then the gas rectifier should be re jacted,

MULTI-SECTION TUBE TESTS.

Pull-vave resctifiers and other multi-gsection tubes such as double triodes, triode-diodes,
pentode~diodes, duo-dicdes, frequency converters, pentode~triodes and pentode-rectifiers, comtain
either a secon& plate, & pecond triode or other combination of sections. These tubes ars designated
on rp tube chart whereln each of these sections 1s separately described and settings given.

Treat esach of these Sectioms as if testing imdividual tubes for "TUBE PRRPORMANCE QUALITY"
am outlined praviously: Set controls and levers designated for each aection. The circult employed
in this instrumant permits testing of the individual sections of multi-section tubes and a complate
teAt must be given thess typres, since any ane poor section will hinder proper operation.

.SUB-MINIATURE TUBE TRSTS.

The sub-miniatura type of vacuum tubs, (typified by types 1C8 and 2E31), employ closalyw
apaced flexible leads for element terminations im contrast to standard rigld pin basing. In eddi-
tion, two bulb shapes are in production: The ROUND type with lead termtnations arranged circularly,
and the FLAT type with lead terminations arranged in ons linear plane, Considering this condition
and the fact that many sub-miniature types &re directly soldered into operaving circults, with leads
cut to varz%gg legéthu, PREBCISION engineers offer & simple but PLEXIBLE ARD UNIVERSAL sub-miniature

ube test sdapter with flexible leads and positive contact clips. This adapter unit permits
poaitive comnection of sub-minlatura tubes vith maximum facIlity regerdless of 1ead length varia-
tions, and with & minimum possibility of ipter-lead shorting, See Flg. 3 on foaloving pags,
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\ NIATURS CLIPS
\ (Rea % ge39) This adapter, PRECISION No. G-110, 1
available as n separete optionsl item, in view of
m . ita apeclalized and limited applioation.

+
I I'LONG ’ Adapter 3-110 oan be obtainad directly
- : : Erm distrivutor or fastory, at nominal sost,
t osn also be readily tabricated from standardly
-l OCTAL avallable parts through reference Fig. 3. Raah
[, BASED PLUG leed is numbsred 1 through 8 in aseordanas with

the standard basing of thas ootal plug,

Fig. 3

TUEE BRAKD VARIATION3,.

In datermining the tube teast 1imita for this instvument, PRECISIOR engineers, in coopere-
tion with the sngineering dilvieions of leading tube manufacturers, have spent conslderable time
cheoking thousande of tubss from the prodvction muns of leading tube manufacturers, From the in-
formation ao gathered, the 3ata on the roller chart, accompanying this instrument, has been campiled,

Inasmuch 88 axtensive and intensive research is ocnatantly being mads in the radio tube
indvatry to improve and stabilige the electricel and mechaniecal constructlion of tubes,it is not
uncamon for & tube manufacturer to msake a change In a partiounlar tubea's apeocifications. This
* ohange, though not necessarily readily nntloeabls in radlo sst performanse, may neverthelesga be
made to improve tube stebility amd 1ife, Thls change or variation may, bhowever, indicate itself
an the PRECISIOR ELECTRONAMIC MASTER and necessitate a new test limit for that particular type
number. :

Therafors, should & particular type number be found to vary conslstently from tha
apeigned average roller chart 1limits, merely redetermine the new CONTROL "D" average setting
required to pasp these tubes st approximately 70 {on 100 scale) of the grean GOOD Bector, and
record same for future reference vith reapeet to that nanufanturer,

It can readfly be saen that & consistently ilov or high readlng for any particular tube
type of & definite mamufaoturer Ls nobt to be taken as indicative of a poorer or hetter run of
tubes, nor 4a a defect In the tube teater.

PILOT LAMP TB3TI,

Tha mintgature besas socket, located in ths center of the combination seven prong tube
sccket, acoommodeates all miniature screv smd bayonet base type pilot lamps, Christmas tree bulha,
ete, Teat procedure 18 as follows:

a) Seleot proper filament voltage by setting CONTBOL "E" to one of the followlng
applicable voltages:

CONTROL "E° VOLTS P0S. VOLTS POs.
.75 1 10 9
1.5 2 12.6 10
2.0 g 18.9 11
2.5 25 12
3.3 5 35 12
2.0 6 50 %
.3 0 5
7.5 g 5 16
117 17

») 8ot CONTROL "B" to poaition 1i turn instrument "ON"; &adjust faor "LINR": 1insert
pulds EOTE: ALL IEVER SWITCERS MU3T BE IN WORMAL POSITION,

D, BALLAST INPORMATION

BALLAST TE3TING:

The meon mhort check cirsult, in conjunction with the numbered Push-Button system provides
& simple and positive method for obtaining the folloving ballast tests:

1. Polnt to point continuity teat of each section of single unit as vell as
multiple section ballasta,
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2, fTests for loosa alements,

3. Teats for leakage batween sections of multi-olement ballaste.

ROTE: Preguently, one may encounter privately numbered ballast tubss, vhoss numbers
have no relationship to the standerd RMA Bsllast Codipng System, . A uniform
-mothod of bellast resistor test can only be devised on the bhesis of same
type of system. The PRBCISION ballamt test data, whioh follovs, 1s related
to the Standard RMA Code, Therefore, privately numbered ballasts should be
referred to ballast manufacturer's replacement manuals for identiftoation of
this ballast in terms of the Standard RMA Code,

"BALTAST RESISTOR CODE:

A sample and interpretation of the code eppearing on standard ootal type &nd replagemsnt
typs ballasts are as follows:

(FAMA STANDARD OCTAL mz} BKY9AG
(REPLACEMENT TYPE) BKAS55AG

The first letter "R" on both types, 1f used, Indicates ballest action.

The letter “K", "L" or "M" on both types, indicetes type of pilot lamp,

The lstter "XY", "Y" or “Z", immediately following the pflot lamp designation,
denotes a particular SERIES of base viring and appears only on replecement type
ballasts.

The mumerals "49" or "55", appearing on the respective types, imdicate the total
voltage drop producsd by the ballsst resistor ipcluding the pilot lamp,

The letter "A" or B-C-D-E-P-G-H-J, appearing on both types (and lmmedimtely
folloving the voltage drop numerals) designates the particular BASE WIRINAG oircuit used,

The letter "G" following the base wiring circult designation on both types, if used,
merely indiceates octal base glass unit, and ig of no importance as far as testing is ocon-
cerned. :

A letter "J", following the base viring designation such as E55CJ, refers to an intemal
Jumper betveen pinp 3 end %, (See TEST PROCEDURE

Where the letter "P" or "PR" appears after the base wiring designstion, such ae K550P
or K55CPR, this indicates an additiopal yesistor ssctionm is employed for the rectifier plate
ctroutt. (See TBST PROCEDURE)

FOR STANDARD RAMA OCTAL TYPE BALIASTS, THE BASE WIRING DESIGNATION (A-B-C-D-E-F-0~-H-J)
I3 THE ONLY INFORMATION :’m' ESSARY POR TEST PURPOSES,

FOR REPLACEMENT TYPE BALLASTS, THE X, T OR Z SERTES AND BASE WIRIHG DESIGATION IS
THE INFORMATIOR NECESSARY FOR THE TESTING OF THESE TYPES,

BALLAST TEST PROCEDURE:

The OCTAL SOCEKET is used to accommodate all ootal base type ballasgts,

1, ALY CONTROLS AND LEVERS MUST BE IN THR POLIOWING DESIGRATED POSITIONS
BEFORE ANY ATTEMPT IS MADE TO TEST RALLAST UNITS:

Set CONTROL “A" to #1 rosition

Set CONTROL "8" to poeition

3et CONTROL "C" to O position

et CONTROL "D" to O pomition

Set CONTROL "R" to #138 position
Throv a1l levers to "NORMAL POSITION"

2. Turn inetrument "ON" and adjust for "LIRE" indication cn meter, Ynsert the
Ballast, - .

3, Classify Zhe ballest unit to be *ested asccording to its RMA BASE WIRIRNG.
The push buttons then to be depressed (obe ot a time), Ww1ll gorrespond with
the numbers designated on the appropriate schematie in Fig, 1 on following

page.

Fcr sxample, Ballast type BES86A 1s an "A" type base wired unit,
It 1a checked by wreferring to diagrsm "A" of Pig., 1, vhich reveals that button 3,
then button 7 must be depressed, Neon lemp should glow as each of these 2 buttons
ts dopressed. {Should the ballast incorporsate a jumper (for example from pin 3 to
pin 4 as for ballast desiznation BKB86AJ), nson glov must also be obteined when
button 4 2e depregsed.)

CAUTION: NEVER DEPRESS "READ METPR" BUTTON DURINQ BALIAST TRESTS,

4. A continuous neon lamp glov, after esch numbersd push-butten (ocalled for) ia
depressed, indicates that the section i8 not open circuited. An open section
{anywhere in the chain) will cause the neon lamp to extinguish when that
section's pumbered button 1s depressed,
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It 18 advisable to tap the ballast units vhile each push-buttan (ocalled for)

is being depressed. In this manner, loose elemente can be ascertained by

noticing flickering inatead of contimuous glow of the neon lamp,

NOTE:

LEAKAGR TEST3:

Where letter "P" or "PR" follovs the base wiring designation, such as
BKB6AP or BKBGAFR, then it is also necessary to depress button 5, in

addition to the buttons required for the base wiring ocode "A".

ballast unit should be rejected as defasctive.

If any special ballast resistors are ever encountered (vhich ocamnct
be identified with any standard RMA Coded besing), then merely determine the
internal wiring from & service manual schematic and proceed 88 ocutlined for

all ballsst continuity ohecks,

~ STANDARD BALLAST TERMINATIONS ~

5t B G

Fig 1

R, QUALITATIVE PAPER CONDRNSER TESTS

Tests for leakages between sections of multi-seotion ballast units
having BASE WIRING designations "F", "¢", "H", or "J" ars accomplished by

depressing BOTH buttons 2 and 3(simultaneously), with all other push-buttons
remaining in the novmal "UP" position,

neon lamp glow (if obtatned), will
indicate leaksge or gshort between the

independent sections, and the

The jacks marked "Conpd, Test" are used tocbtain psper condenser teets by the sensitive
poon lamp method. The self-contained power supply applles the necessary rectified wvoltage to the

paper condenaer,
PROCEDURE:

1

2

Connect instrument to pover line am turn instrmment "ON",

det the "TUBR-COND." switch, (at lower left corner of panel)
to "COND." position.

With CONTROL "A"™ set to #1 position, rotste "LINE ADJUSTMENT"
¥nob to obtain "LINE" indication on meter.

Insert test leads Lnto the "COND, TEST" jacks. ly the free

A
. ends across thatﬁaper condanser tu be tested and ggaerve the
-]

indications of neon lamp.
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a) A steady glow irdicates a lov D.C. reeistance or short
oirculted'condenaer.

b) A continucusly flickering neon glow indicates a high
rosistance leakage condition.

c) No inAlcetion of neon lamp indicates that thes condenser
under test 18 either open or the capacity ie too small to cause
the neon lamp to register vieibly,

4) A pood condenser will cause :nromentary neon lamp flash,
the duration of' ¥hich Iz dependent upaif the capacity being
checked, The greater the capacity, the longer the duration
and vioce verss. )

Polarity need not be observed when teating paper condensers,

F., BATTBRY TESTIKG IRSTRUCTIONS

The EIBCTRONAMIC MASTER SERIES inporporate & highly efficlent, DIRECT READIRG, dynsmic
iattery performance testing circult, desveloped and designed by PRECISIOR engineers,

Stressing extreme simplicity in both operation and readability, the PRECISION battery
erformance test clrcuit, nevertheless, DIRECTLY accommodates ALL POPULAR portable-radisc "A", "p"
nd "C" bpatteries, from 1.5 through 135 volte.

- Through tha use of 8 speclally designed switching circuit, eech battery is TESTED UNDER
QOAD, simulating operating conditions, which the battery may be required to serve in & receiver,
fe load conditions ARE NOT ARBITRARILY CHOSEN, The same basls epplier to the calibration of each
ange, s8a that batteries will DEFPINITELY be re jected when their LOADED terminal voltage no longer
omes up to the stability requirementa of good radic reception or similer usage.

To merely test a vattery by the simple voltmeter method is entirely inadequate and in-
onclusive for tvo very obvious reasons: ’

1) The terminal voltage of used battories differs tremendously between the LOAD
conditions of actual service and the negligible current drain of the unsual
1000 ohme per valt or even more sensitive voltmeter, Accordingly,a 3 volt
battery may very well read full 3 volts on e VOLTMETER and neverthelems drop
to lesa than 1 volt vhen subjected toc receiver OPERATING 10AD (current drain).

2) Asilde from the avove, without a calibrated battery tester, the operator would
have to lmow at vhat point a battery 1s to be conaidered no longer fit for
service,

THESE T™WO CONDITIONS OF LOAD AND REJECT POINT ARE AUTOMATICALLY ACCOUNTED FOR
WHEN EMPLOYING THE SIMPLE PRECISION DYNAMIC BATTERY PERFORMANCE TESTER,

HOW T0 TEST BATTERIES

ALY, SRLECTORS MUST ATWAYS BR SET TO THEIR APPROPRIATE POSITIONS
BEFORE MAKING ANY BATTERY TESTS,

1. Sst Selector 3witch "A" ta “BATTERY TEST".

2. 8glector "E®, in additlon to its functions in the tube testing cirouit, merves
_as the combination voltezs and load selector for battery testing, and 1a set
to itas required position as follows:

Pos, ﬁ% - 1.5 volt vatteries Pos. ;g - 15 volt betteries
11 K - 3 n n n - 22.5 L n
n I—_{ - ks Il 0l " # - Eo " n
" z - 6 n n " #10 - &5 n "
"o#5-1.5 1 "oI-675 "
' #6 -9 #12 - 90 .
n #13 - 135 ] »

Once.Control "A" 1s set to "BATTERY TEST", Selector "E" 1s the ONLY switch whose
setting changes for batteries of dlftereni voltages, No other svitches or con-
trols are associated vith battery teesting. .

3. 1Insert test leads into (-) and (4) "EXTRRNAL TEST" pin jocks and apply test
prods (1n proper polaritz) directly acrosm appropriate terminals of battery
under test (#), The meter will immedistely indicate the performance condi-
tion of the battery on the "REPLACE-WEAK-GOOD" scale.
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{(*) CAUTION: IN THE EVENT THAT BATTERY TERMINALS ARE NOT IDENTIFIED AS TO POLARITY

OR VOLTAGE, AIMAYS PIRST REFER TO RECEIVER OR BATTERY MANUFACTURER'S3

DATA SHEETS POR THE NECE3ISARY YNFORMATION BEFORE TESTING, TO AVOID

THE POSSIBILITY OF OVERLOADING AND DAMAGING THE METER.

Batteries reading in the RRD "REPLACE" sector should lmmedlately and unquestionably
be replaced,.

Batteries reading in the YELIOW "WEAK" sector, although normally still cepable of
use for & short period of time, should also be replsced, “WEAK" batterles are known
cauges of slow fade-cuts", drift and other recelver instabilities.

NOTE 1. VWhen testing batteries used in test equipment otrmeter cirguits, the
battery may test "GOOD" and nevertheless, nat give full'scale meter
deflection {n the ohmmeter circult. Thias 1s simply explained by
reason that the rejection point of ohmmeter batteries is ususally
considerably above that for receivers, test oscillators and similap
devices., Accordingly, &8 far as ohmmeters are concerned, a battery
is considered unuseable when full scale ohrmeter adjustment can no
longer. be obtained in the particular tester in which it is employed,
a8 described by the test equipment manufaocturers,

This same battery, i{f it reads “GOOD", may yet nevertheleas furnish
some additional service in 8 porteble radio, though, of course, 1its
remaining useful life is considerably belov that of a brand new
battery, as its position on the battery test "GOOD" scale will indicate.

NOTE 2. All pewv batteries, regardless of voltage ¢{ype, will, when new, and vith
the proper "E" sefting, read at approximately the 6é-72 indication on
the 0-100 scale, SOME LITTLE VARIATION IS T0 BE EXPECTED BETWEEN
BATTERY BRANDS. Because one brand of nev battery may read a little
nigher than another, it is not an indication of & superior battery,
This 1s attributable to certain. inftial chemical conditions within

the battery, and in Sservice will a1l average around the same operating
point,

G. SERVICE NOTES

The PRECISION ELECTHONAMIC TUBE AND TEST MASTERS have not only been designed to accurately
indtoate the overall performance morit of vacuum tubes, but haw heen constructed to withstand the
abuses of general fleld use. All components have been exhaustively sample-tested by Precision's
Test Engineering Laboretory and have been approved for general long-life usage, Generous mechanical

design insures maximum resistance to physical damage, Rugged overall mechanical and electrical
design 13 8 ma jor Precision precept,

However , . , it is lmpossible to fully control the two major contributions to in-
ecperative Tnatrmments namely:

1) Paflure of components after instruments have passed PRECISION'S Performance Test
Department and

Damage of ocomponents due to misoperation, accidental or othervise, including
fallure to OBSERVE PREICRIBED OPERATING PROCEDURES,

Therefare, in order to expedite rehabilitation of your fnstrument, (should the need srise),
the most ccammonly encountered possible faflures and recommended remedfsl measures therefor are 1fisted
as follovs:

IMPORTANT NOTE: Your PRECISION ELECTRONAMIC TUBE OR TEST MASTER is a relatively
complex instrument, and has been carefully inspected and celibrated
by Precisionts Performance Test Department, - - DO NOT attempt re-
pairs or modifjications gther than thosg 1listed belgy, unless upon
specific recommendation by Precislon's SERVICE DEPARTMENT.

1, Instrument dceas not become energiged upon application of line voltage and relesse
of "OFFP" button.

a) Remove 3AQ, 1 ampere fuse from panel mounted fuse holder, If blown, replace
vith same sigze and type fuse only if the cause for blowing of fuse is known
and has been remedied,

Reasons for fuse blowing may be:

Fallure to short-check a tube before attempting quality test,
Shorted pover transformer vindings or other internal shorts,

2, 8eversl type tubes with the same "A" switch setting do not provide meter merit
indications,
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a) The load resistor assooiated vith the particular "A" switch position may be
open. Refer to schematic, then Fig, 2 ( Below ), disconnect the resistor {n
question apd check with an ohmmeter, If open circuited, contact Preclaion's
dorvice Department for a replacement resistor,

Meter does not $ndicate "Line" check when instrument is energiged.

a) Remove 5Y3 rectifler tube and replace 1f defective,

"Line" adjustment im erratic.

e) Examine Line potenticmeter item WR33("Line Adjustment™) for shorted, open or

vorn turns, TUnsolder the three leads and check for contimuity vith an olmmeter
1f defective, contact Preciston's Service Department,

Erratic checks of several tubes with the same type base,

a) RExamine that partiocular socket's contacts and chack for being loose or broken,
If new sockets are required, contact Preclsion's Service Department or youp
parts disteributor, :

Tubes with ovorhead caps cneck improperly.

a) Check cap leads for cantinuity eepsoially at the cap end. Continuous use and
attendant flexing of the vire occasionally causes breaksge,

R-3 R-2
\ /

Cl==hTn

This figufe represents
a top view of the phenolic

resistor strip mounted
over the meter terminals, 18‘

Iﬁapmper operation of Battery Test at any one position of Svitch "E":

8) Check Battery network reeistors with an ohmmeter, Multiplier resistors assoclated
vith each poaitlon of switeh "L"™ are shovn in (Fig. 2) and schematic diagram,

b) Should the meter read off-scale on battery teat, check shunt resistors R30, 31
and 32 for open oireult.
A1l replacement items are obtainable through contact with Precision'e Service
Department,

Apparent defective operation of the lnstrument meter.

a) FRepalr snd recalibration of the meter of sn ELECTRONAMIC TUBE OR TEST MASTER 1is
& dplicate and h.t%)_ﬂz specinlized operation. DO NOT ATTEMPT TO REPAIR AN YNOPRRA-
TIVE METER, - - Always contac Precieionls Service Deparament mhou your meter
appear defective or Eamaged.
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SPECIAL NOTE RE REPAIR SERVICE

When returning & Precision instrument for repalr-recalibration service, ALWAYS pack
carefully in a stron oversized corrugated shipping container, ueing s generous supply of padding
such a8 exgelsior, sgredded paper, or crumpled newspaper. The original container and f{lling pads
(1f available) is 1desl for this purpose. Please ship v{a Railway Expreas PREPATID and mark fors

PRECIS ION APPARATUS COMPANY, INC.
92-27 Horace Harding Blvd.
Elmphurst, L.Y., N.,Y.

ATT: Service givision
Fraglile label should appear on at least four sjdes of the carton,
NEVER return an instrument unless it 1s accompanied by full explanation of difficulties

encountered. The more explicit the details, the more rapidly your instrument can be handled and
processed,

H. O=ENERAL NOTBS AND INFORMATION

1. The 12 propng Socket: Although no knowvn present day tubes have & base corresponding
to thla specisl 12 prong socket, it affords one convenient and centralized master location whereat
all 12 tube teating clrcuits appear,

It therefore becomes a simple and straightforwvard matter to standardly acoommodate
any type of adapter that may ever be required for future tube dessgns up to and including 12
RLEMENT TERMINATIONS., All such future tube adapters would then employ the same standardly avatl-
able 12 prong plug base,

- 2. TEST SET ACCURACY: 8ee next page,

3, Roller Chart: New roller charts, including data for the latest type tubes, are
printed periodically, and are issued free of charge, as a PRECISION service, upon individual
request, It is VERY important that such requests list the follo¥ing informatlon;

a) Model or Pattern No. (on pabel or nameplate).
b) Serial number of instrument (on nameplate),

¢) FPORM WUMBER OF YOUR PRESENT ROLLER CHART (printed at the
upper left hand corner of every roller chart),

4§, A guarantee-registration card is enclosed with this instmument, Mail card
et once foyr registration,

5. Tubo Test Accessortes Included;

1 Instruction mamal

1 Tube test roller chart
1 5Y3 rectifier tube
1 #4060 6-8B volt pilot lsmp
1 #NB-57 neon lamp

1 Regintration card

- &« - -« -

PRECISJON APPARATUS COMPANY, INC.
02-27 Horece Harding Blvd,
Elmhurst, L.I,, N, Y,

U.S.A.
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PRINCIPLES OF ELECTRONAMIC TUBE TESTING

The Ali-Inclusive, Single-Opeoratian, Posltive ¥acuum-Tube Performance Test!
More tham just Mutual Conductance

vr A most parploxing (ssve confronting the rodic service
enginear i3 the chelce of tube testing equipment that will
solve hia twbe tesl problems with greaisset possible accuracy
and relicbility. With thls thought feremost In mind,
“PRECISION" engineers have devoted unlimited time in
extenslve vacuum tube tezting research and develspment.
All varletles of tests were conducted upon thousonds of
tubes, at our own fully equipped lohoratories amd at the
plants of leading, mbe manutacturets. From this, a vital point
stood oul above oll others which dictaied that “the reaultadt
fube lemtar design cannot ba based upen {ust ane seleclad
charactariatic, such as just mutual conduclance clona,

Yr A whbe (est baeed upon |Iu.|t guy one charactedatic does
nat fully vouchsale the overall performance capabilities of an
amplilying tube.

" When a vacuum tube is “recelver tested”, the electronic
circultis DEMAND PERFORMANCE predicaled upon the simul-
{aneous presence and iteraclion ol a multiplicity of lube
characteristies inclucing the lollowing:

Elactron Emiaslon
Kmplficatien Facior

Plate Reslsiance
Mntual Conduciance (Transcanductoncs)

Plute Current
Power Dutput, &tc.

v To perform a whole saties of such individual teals, in order
o evdluate the ovarall merit of a (ube, inveolves a collaction of
laboratory equipment hardly avallable fo the genaral user
of vacuum tubes. In addition, these characteristics are very
closaly knit to operating paramaters, To the electronlcally
trained mind, this means that the prediciable characierlstic
values ars dependent upon the greal variety of vollage,
cuwreny and lead condiions to which the tube, under con-
sideration, may e sublacled Thia furthar mecmns that for
ANY GIVEN TUBE TYPE, there ix not just ona value of mutual
eonduciance or power outpul, elc. characteristle of that ube.

For thls vary reason tube characteristic manuals list CURVES
{graphs) of opeyrtlon to agssist the deslgn englnear in saleciing
tubes and circuit parameters which he dealres ta employ in
tha Sxmicula:r receiver ot other electronic uppardtus being
developad

The printed tabular data listed in tube manufacturers’ man-
uals Is nat io be considered as flxed ood inflexible ratings
Ratker, such examples of operating conditions are given
merely a3 guiding [nlormation. The tubes can be and ora usad
under any suilgble conditions within their maximum ratings.
The curves provide the information to determine the proper
aperaling points which will vield o required charactarnislic,

Yr One other aspect of the tube engineering problem 15 the
quastian ol rejection Hmits for ony licular charactsrisiic
Thia acilually is a double-barrelled topic. New tube produc-
tion Is concerned wlith “Production Tolerance Limits.” The
eleclronic design engineer, and »lf course the apparatus which
uses the fubes, are {urther intereated in “Lije Test End Umita.”

Electronic apporatus, using vocuum tubes, must not only
perforrn well with tubes which are within “Productiion Tolar-
. ance Limits,” but should ba able to perform until the tubse has
reached its “Life Test End LmiL"

Defallod specifications ol such “Umlts® aore net generally
available to fhe field and ol course, specilic numerical char-
aclerlatice 1asts (such as micombos) are lnconctusive unless
compated to a detailed toble ol limits paralleling actual lest
parameters or aclual iesling conditions.

Moreover, numerical characteristics readings (as micramhoa)
are not fully meemingful unless tha tesler duplicates the exact
volltagas ond loads under which the parlicular tube in gues
tion is actually operating in the gpecifie sireuit from which it
has been removed. It would lurthermore requira relerence to
tha tube's plate family ond transler characleristle curves In
order 16 determine whal the numerical characteristic SHOULD
be under tha particular condltiona jn which the recaiver is
using this tube.

Therelare, since the nurmerical value {such as micromhos)
ol a tube characleristic varies so widely with the applied ele-
meni potentials, It is necessary to provide in TH‘II.EI vaouum
tube choaroctieristics méasuring instrumernts:

|. Appropriate means lor matering and reading each end
evary applied eslement potentiaﬁ

2 Approprigte mecns {or metering and reading each tube
element current

3. Suvitoble devices for adjustment ond copkel of every
element patential to duplcate operating conditions or
to sel up the spacilic operating point being investigated.

3¢ It is obviously entirely Impraciieal to construct such a de-
vice, for general lube teslng. as would permit the operator
to do this; not only Irom the viewpoini of simpllcity ol epera-
tlon, but also in consideration of the extremely higlg cost and
physical zize. .

Accordingly, such equipment (for aclual numaercal cheor-
acleristics investigations) la only found in research cnd pro-
duclion laboratorlea, which are the only places wherein such
alaborate equipment might ever be required.

Needlaas 16 soy, 1t would also not be practieal for a tube
lester’s chart datg o oller & mulliplicity ol alternalive teai
sellings lor each and every lube.

vr It has therefore been the conatemt purpese of Preeision
engineers to develop a tube laater circuit which would best
meet the realistic needs of the electronic maintenance ond
radic service prolsssions; to devalop a basie test dreuit afiord.
ing tha ultimale in correlation belwsan test reaults and actual
“in application” performaonce,

In the course of such investigations, il becomes concluslvely
apparent, that regardless of amplilier tube type number or
variety of cireull applicetions, one phenomenon constantly
manilests itsel: the lubs qutput (veltage or powser) ia the re-
sull of a plate currant eqused by ao applisd contrel grid volt-
age. which current must be adequate aven al full paak opar-
ating conditons. This being g basic concept of amplifiet tube
operation (involving all opercting characterslics), it led to the
now lamous, lime-proven and tried, Pracislon ~ Flectronamic”
{Rag. U. 8. Paignt Ollice] tube tester.

Yr In oflering the exclusive " Flecfronamic ~ tube leater, 1o
the discriminaling purchaser, Precision does ao with a "per- |
farmance checkad” baciground Such “performance” tests,
pacticularly emphasized during World War 11, were baosed
%%silhe primary purpose of the instrumeni—TO FIND BAD

¥ To familiarize ourselves with the principles of this execlusive
"PRECISION" nnovation, let us briefly sbserve the operation
of g slmple pantade such
gl as the ZAS, in g standard
powar aplifer staga.
showr. In dlaogram A,
1, with tha addlion of a
curtent indicailng metar

in tha plate circuit.
0, Tas primary purposa
of this tube is to delivar
alecirleal output to the
apegker through plate
foud Zp, in the lolowing

(QVER)
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manner: with filoment ond plate supply operatng and with
zero signal applied to the igpui clrcuit, the plate millimnmeter
“MA” will Indicate a steady current flow dependent upon
euthode emlaslve power and the polentials of the interspaced
élements. This zero signal metet reading 18 on Indication of
the tube’s plate conductance. By applying an aqudic signal,
Eg, to the Input grid, THE PLATE CURRENT THROUGH Zp
MUST VARY IN ACCORD WITH THE CHANGES IN GARID
VOLTAGE. Thia Is dependent upon the mutuat conductance,
plate resjstance, amplificatlon {actor, load resistance, aelc. The
greater the grid voltage awing, the greater should be the plate
current excursions, and accordingly, the louder the sound from
tho speaker,

Let us now awsume that a high order of peat grid slgnal
voltage is applied, thal s in keeping with the tube operaiing
conditions, but severe distorilon {s nevertheless produced ot
the spaaker, aven though ail drcuit componente, aside *from
the tube, are normal. This condition coincides with low .peak
plate current readings, and is usually caused by poor cathode
structure and/or high plate reslstance. In other words, an in-
sufficlant quantity of electrons Ia available to the plate circuit
lo handle peok power requirementa,

Now let ua suppose that with a nermal signal applied to
the Input ctreuit, insulficient ot no volume Is obiained from
the spaaker, again asauming all circult components, aside
from the tube, are nomol. This condition would indicate that
the magnitude ol plate current variations versus applied grid
signal are not in eeping with the tube specifications and
circuit requirementa. This com be cqused by a multiplicity of
internal tube condilions, including reduced amplification tacior,
low mutual conductance, open, misplaced or shorted screen,
contro) grid, suppreasor, or plate, even though the tube's
cathede structure may be absolutely normal.

In the case of resistance-coupled amplifiers, the change in
plate current produces a change in voltage drop acrosa the
plate load reajator. This 12 then pasaed on through suitable
coupling means to the succeeding atage,

%t I can therafore again be readily seen that the overdall
PERFORMANCE Merit ol a tube ia abeolutely dependent on
the ability of output plate current to respond to the applied
grid voltage, ovar the full range of possible opetabing con-
ditions, which invelves Maore tham fjust Mutual Conductance.

In Diggram B fa shown
the RRECISION
* Electronamic” circalt
sel up to check the sama
type 2AS. Note that in-
dividual plate. screen
and grid voltages and
loads are applied {o the
respactive elements of
the tube under test
and it {s thereby be.
ing * Flectronamic aliy”
tested as a pentode.
PLATE SUPPLY VOLT-
AGES FROM 50 TO AS
HIGH AS 300 VOLTS ARE APPUIED TO THE TURES UNDER
TEST DEPENDING ON THE INDIVIDUAL TUBE'S REQUIRE-
MENTS.

Appropriaie treatment is accorded all amplifier tubes de-
panding whether they are friodes, tetrodas, etc. Multi-purpose
tubes are trected and tested as two or more completely in-
dependent tubea, WITHOUT REMOVING THE TUBE FROM THE
TEST SOCKET. Al plale, screen, grid and filament test vollages
angd respaclive loadas are lactory calibrated (per the roller
chart) to assure the high tube periormance correlation f{or
which ths “Flectrongmie~ tube lesters are known to the
lield, both civilian ond the militaety — a pedformance check
boded upon the peak aervice lor which the lube was designed
rather than just an orbitrarily chosen low or midpoeint.

Yr Au previouely outllned, the overall quality or performance
merit of a tube [a depandent on how well control grid voltage
“controla™ plafe current aver a complete ranga of iube appli-
cation.

For this reason, the PRECISION “Elecrronomic® clreuit
places the TUBE MERIT METER in the plate or oulput section
only of the tubes under test, and accordingly, the resuliant
quality or performance Bigure of merit involving a whole series
ol meaningful oparationa faciors, not {ust one inconclustve
characteristic, and will rejed ¢'l tuhea which do not come up
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to the same standards {rom which the tube chart data is pre-
pared.

¥ Much ol the success of the “Elecfronamie ” tube teater ia
attributable to the ELECTRO-DYNAMIC SWEEP pature of ila
circuit operation. Through application of appropriately phased
indlvidual element potentials, the tube under test is dynocmni-
cedly awept over a Path of Operation. on « sinuzcidal Hme base,
encompassing a wide range of plate family characleristics
curves. In brel, the tube under test is made to perform on a
basls which involves its ability to operate at a multiplicity of
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potential peak cendilions rather than al jusi one arbitrarily
chosen point

Relerence to diagram C graphically and directly illustrates
hia “Flectronamic”™ picture. It is this encompassing Path of
Operation., iovolving Mere than just Mutuad Conductance,
which ia aqutomatically !ntegrated by the meter as the result-
ant figure of merit in the direct and non-confuaing terms of
REPLACE-WEAK-GOOD.
st The very nature of the “Electronamie ” circuit necessltatea
and assuvres utmost instrument flexbility, to permit positive
locatlon and seleciion of all tube elemants, In tha “900° Series,
this is accomplished via appropriate comblnatlon of @ multi-
pwrpose PUSH-BUTTON maater element selector system plus
simplified load-potential rotary awitch deasign. In the “10-00°
MASTER s=eries, the “flecfronamie” faciities are further
magnilied via design and use of o new LEVER TYPE master
element selacior system in combination with a multipls push-
button shor check unlt, plus specially engineered rotary, load
and slement potential selectors. )
% Aside {rom ihe development of this exclusive
“Flecrronamrie” circuit, hll consideration was glven to the
design ol a Hot Cathode Leakage test, inter-element Short
Check, inslantaneous Filament Continmity Teat and Audible
Noise Tesl, aifording maximum reliability and accurate neon
lamp indicalions te show up physical and mechanical tube
defecis such as ealhode 10 filament Jeakage, shorted, Ihose or
open elemenis, opan hlaments, etc. THE CATHODE LEAKAGE
CIRCUIT SENSITIVITY [S ADJUSTED TO COMPLY WITH THE
APPROVED LEAKAGE SPECIFICATIONS OF LEADING TUBE
MANUFACTURERS. Additional Independent circuit lacilities
appropriately accommodate all dicdes, reciifiers, tuning eyes,
gas rectifiers, thyratrons, etc.
31 Modern methods of construction, telephone cabled wiring,
Precision resistors and wire-wound impregnated shunts, and
highest quality of materials combined with INDIVIDUAL DUAL
CALIBRATION against laboratory standards, insures moximum
accuracy and ruggedness for lasting satsfaction, NEW TUBE
TEST DATA CHARTS ARE FURNISHED UPON REQUEST FROM
TIME TO TIME AT ABSOLUTELY NO CHARGE — FOR THE
LIFE OF YOUR “PRECISION" TUBE CHECKER.

@ 1948 —Printed in United Stales of America
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