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

CAUTION: RRAD THE COMPLETE INSTRUCTION MANUAJ, BEPORE ATTEMPTING TO OPERATE
THIS INSTRUMENT) USE THESE CONDENSED INSTRUCTIONS ONLY AS A
SIMPLIFIED QUIDE RPOR TEST OF STANDARD TYPE TURES .

Depress “OFP" Button and connect sttachment plug to 110-125 volkts, 50-60 cycle source,

Set Controls "A". “B", "C", "D" and “E" to positions liated on roller chart.

RETURN ALL LEVERS TO "NORMAL" POSITION by use of the "Lever Return" mechanism.

Release "OFP" button by depressing "READ METER" butten,

Rotate “LINE ADJUSTMENT™ control until meter pointer lines up with "LINE" indtication.
insert tube to be tested and ALLOW TQ HEAT.

Re-zdjust "LINE ADJUSTMENT" control and throw "“TUBR-~GOND." awiteh to "TUBE" position.

Perform SHORT/LEAKACE TESTS by M ing buttons 1 through 12, watching the neon lamp
35 each button 1s depressed. If neon bulb glows as any onée or more buttons are de-

pressed {(WITE THE EXCEPTION OF BUTTONS LISTED UNDER "FIL.CONT.", or thoae buttons listed
88 special roll c¢hart notations), the tube should be discarded as defective,

NOTE = ALL LEVERS MUST BE IN "NORMAL" POS|TION
BEFORE AND DURING “SHORT/LEAKAGE TESTS

If short circuits have not bsen indicated, and neon glow has been obtained on those
buttons listed under "PIL.CONT.," (and those buttons specilically noted on the roller

cnart), THEN throw those levers to the positions indicated on the roller chart under
headings W-X»¥-7. '

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

& <+ =3 * * #

NOTE:s Should sny question arise concerning the operation, functioning or uase
of this tester, PIRST consult the related section of your INSTRUCTION
MANUAT, (1nc1uding the "Service" Section), If the problem is not anaswered
by the instruction manual, ineclude 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

TEST EQUIPRENT

~ PRECISION APPARATUS COMPANY, INC.

§2-27 HORACE HAnpnu;aLvm - ELMHURST, NEW YORK
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SERIES 10-12 and 1l0-15(2-50)1

PACE 1
A. IWTRODOCTION:

Ths Saries 10-12 and 10-15 "ELECTRORAMIC" TUBE-MASTERS swre modern push bution, master-lsvar
type operated Vacuum tube and battery testers, Incorporating the EIECTRONAMIC MASTER tubs teating

¢ircuit, desigred by PHRECISION enginesrs to indicate the overall performence merit of & vacuum tubs
in only one direct metar reading, Jes Pages 15,16 "PRINCIPLES OFR ELECTRONAMIC TUBE TESTING" which
detalls thls exclusive "Precision” feature

The MASTER RLEMENT LEVER SELECTOR Syetem incorporated in all ELERCTRONAMIC “TUBE-MASTERS "
provides the ultimats in testing flexibility

and positive insurance &gainst NON OBSOLESCENCE., THE
PRECISION "TUBE MASTRR” incorporates: 12 imd

ividual element selection circuits, all latest type
tubs sockets, master control sogket for tubes yet to be designed, and other ¢carefully engineered
PRECISION features. Thess farsightad fe

atures guarantee years of suscessful and trouble-free vacuum
fube testing performancae

SUMMARY OF PRATUHRES:

1. A "PRECISYON" DESIGNED AND ENGINRERED TE3TING CIRCUIT; (ths “BLRCTRORAMIC" circuit)

which 1nstantaneoualy Bubfects a tube to wide range operating conditions, simultaneous with
the application of individual, predetermined element voltages. (See Pages 15 and 16)

2. ACCOMMODATES ALL MODERN TUBE TYPES AND FILAMENT VOL

ing .75, 10, 18.9, 35, 5, 50, 70, B5 and 117 volts. TESTS NOVAL B ;
MINIATURE TYPES, DOUBLE CAP U.H.F. TYPES, LOKTALS, BANTAM JUNIORS (Ministure Hearing Aid
&nd Pocket Radio Tubes), SINGLE ENDED (T.V. ang F.M. Am

: g : , 0 and
METAIS), SPRAY-SHIFID and OLASS TYPES, MINJATURE 7 PIN TYPES and ACORN TUBES ,

3. QUALITATIVE TUBER MEPIT raddi
ENGLISH READING SCALFR supplemented by
comparison purposas.

ngs directly indiceted on =a gingle three colored
& linear scale for tube matching amd qualitative

4. QUALITATIVE DIRECT READING DRY BATTERY TESTS: Testagll popular 3ry batteries,
from 1.5 to 135 volts, undep specific predetermined approved loads,

5. DOUBLE WIRDOW, BRASS GEAR-QPERATED ROLLER TUBR CHART
tube references, Nev charts furnished veriodically,
SERVICE to all reglstered owners.

provides apeedy, easy reading
upon request, as a no-charge PRECISION

6. DDAL FREK-POINT PILAME
(aingle, double, center-tapped)
F.M., and television tubes.

NT TERMINAL SBLBCTION locates terminals of ALL filamenta
regardless of rotating pin position common to many modern

7. VISIBLE FILAMENT CONTIRUITY TBSTS; rapidly performed by the PRECISION NUMEERED
PUSH BUTTON SYSTEM: shows Up open filaments for all types of tubes regardless of filament
baee connactiomsa. 1In addition, thie PRECISTON feature 1imnedistal

Y roeveals the open
section of tapped filaments.

8. MASTER RLEMENT LEVER OPERATED SELECTOR SYSTEM: Thia highly important

PRRCISIOR
Ffeature COMPLETELY RLIMINATES ALL POSSIBYLITIRS OF INPLEXTIBILITY due to unusual multiple
fube basing terminations o0f new tubes and tubes yet to ba developed. Maximum speaed in the
ugs of the lever asystem is accomplished by the unigque fool-proof MASTER LEVER RETURN

MECHANISM which allows for instantaneous return of ALL levers to “Normal™ poaition bafore
testing a tubs, Individual time-consuming return of assch lever ia thereby complsatsly elim-

inated. In mddition, simplified tube analyeis is meds possible by ths standard 8lemant
numbering system employed,

9. SPRCIPIC INDIVIDUAL LOADS AND VOLTAGRS (control grid, acreen, plats, etc,) applied
Yo sach respsctive slsment of tube under tsst.

10. METER RRADS IN PLATE CYIRCUIT ONLY, Indications, tharefore, are eantirely dependent
upon control action and condition of AILL intervening slsmenta.

1l. OPER EIBMENTS: Shova up tubes with open elements,

The exclueive "ELECTRONANIC
TUBE MASTER TEST NECESSITATES ALL ELEMENTS INTACT for

proper reading.

12. TR3STS diodes, triodes, réctifiers, tetrodesa, pentodee, multi-purpose tubes, gasecus

Lypss such ae 0Y¥, 023 and 0Z4% snd remots control gaseocus types euch as 0A% end 2AY4, ragard-
lees of varying filaments or other slemsnt positions,

13, MULTI-SECTION TUBRS: Individual tests for each saction of multi-section tubes
including visible teste of the fluorescent gcrean, winki

nz effect on cathode ray inmdicator
tubes and FM/AM s8lignment ray indicator Cubes, No shifting of tubes ig necasasary to ob~
tain 811 tagts.

1%, PBOT CATHODY LEAKAGE TE3T: Sensitiva neon mathod

Quickly ehova up poor cathode
structure In accord with leakage specifications of leading

tubs manufacturers.
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SERTES 10-12 ana 10-15(2-50)2

15. DUAL SBNSITIVITY HOT INTER-ELEMENT SHORT TESTS made ingeniou
uss of P ION Automatice Interlocking Push-Buttons,

lamp. Doubls gensitivity !s made availabls through ths flip of 8 swi
application tube salection to more rigld standards.

rphone or amplifiep connsction, Rach
elemsnt can be separately notlsc tested through use of fres-point Automatic Interlocking
TEM

17. BALLAST TEST: The regular tube tast sockets facommodate all ballast unit tests

for open and loome elements and lagkage betwsen sections of mmlti-gsection ballasts; made
PO08sible through the PRECISIOR rapid-sction Push-Button sygtem.

18. PINLOT LIGHT TESTS for 81l mintature screw base and bayonst typs lamps .

18, ACCURACY of the tube test circuit is closely maintainsd oy the use of individus)
calibrating controls, adjusted 8nd sealsd at the

factory againgt laboratory gtandards, apd
through use of Individual, 1g bridge-calibratsd vire wound shunts,

20, TARGE BASY-TD-READ D'Arsonval double- jeweled Meter, accurately balansed and
Factory-calibrated to vithin 4 2 0 percent

21, TUBER SELECTION REFERERCES plainly marksd on pansl in large 288¥y-t0o~rasd charac-
ters, eliminating memorigation or Ruasawork,

22. PTLOT LIGHT ON-OFF INDICATOR. |
23. PAREL MOUNTED FUSE EXTRACTOR POST.

2% MICRO-LINR ADJUSTMENT, read directly on moter, provided by use of continuousaly
varigble, heavy duty 1l1ins VOltage control,

25. TRLRPHONE-CABLED PLASTIC INSUTATRD WIRING EMPLOYED THROUGHOUT. Critical olrouits
individually shtelded and by-passed for

most accurate tests of very high mutual corduoctance
T.V. and F M, amplifisrs,
26. PAPER CONDENSER 1LEAKAGE TESTS. SENSITIVE NEON METHOD.
27. TRST CIRCUITS COMPLETELY ISOLATERD FROM POWRR LIRE .,

FURCTIONS Af5 DE3CRIPTION ¢P CONTROLS, SWITCHES, AKD LEVERS PROVIDED ON THE IRSTHUMERT PAREL,

THR FOLLOHING'IDERTIPICATIONB AND DESCRIPTIONS SHOULD BE CAR Y !
FUOLL PAMILIARITY WITH THE CORTROL FURCTIONS WILL GREATLY FACILI®ATR TESTING
PROCRDURRS ¢

CORTROL A - 1Oad and Voltage Selector.

This sviteh seleats &0y one or a combination of loads amd plate potentials 8pplicabls

to the particular tubs under tsst. In addition, Control "M provides for variation of tha

basic motep ganattivity, alloving for standardized teating of diodes, low current typas,
and other special vacuum tubses .

Control "A'" {8 8lso the function seleoctor for DRY BATTERY TR3TING.

CONTROL B - Filament Return Sglector,

Control "B provides fres-point filament terminal seleotion for all Lyps tubes, regard-
lsss of rilament base termination arrangement.

SONTRQL ¢ = Control-grid voltags potentigmatar: Provides Selected test input cireuit potentials
which ars automatically applied to the control grid selectsd by the MASTRR LRVER SYSTEM,

COFTROL D - Maotsr senaitivity potentiometar: 4 special, ta

pered potentiomster enabling the
setting of calibration limits for 81l tubes 88 notad on the tubs tesl rollsr cha rt,

CORTROL E - Pilamant voltage selector; Provides a complets range of 17 filamsnt Operating
potentials from 75 through 117 volts. Control “2° QL%Q fune

tions as DRY BATTRRY TEST
RANGE SELECTQR when switch "A" is8 set to "BATTERY TESY position.

MASTER LEVER SWITCH (Master element selsctor)

Thi. MASTER switeh conslisty of 12 imdividual S position svitches.

wally numberid from 1 through to 12. Rach rumbar répresents a tube element number as listed by
Tube Manufacturers and the Radlo Manufacturersg Ags0clation, wor e@xample, consider the casa of

8 screen grid tube type 63J7. The tube element nuwbering, &s listed in standard tube mEnuals,

Bach switeh is {pdivid-

i8 as follows:

L




> 2

SERIES 10-12 and 10-15(2-5033 i ' PAGE
Pin 1 - Ko Connestion '
Pin 2 - Heatex
Pin 2 - Suppressor
Pin - Control grid
Pin 5 - Cathode
Pin 6 - Screen grid
Fin - Healer
Pin - Plate

When a type G3J7 tube 1z insertad inte its sooxal, pin 1 of ‘the tube 1= automatically
connactad to Master lsvaer 1; pin 2 to Master laver 2; pin 3 %0 Magster lsver 3; ete. (Bach
numbered laver, therefors, controla the application of 1ts corresponding tube slsment into
the -appropriate tube test circuit.) It will be noted that each Master lever can pe throwvn
into any ons of 5 positions, indicated as: W, X, Y, Z and "Normal™, The normal purpcass of
thase positions are 1isted ar follows:

Position "W" - QOpsn pogsition, Any levar thrown to the "W" position open-cirouits
its corresponding tube elsment, -

Position "X" - Sersen Grid position. In the cate of the 63J7, element 6 is moreen
grid. Lever 6 therefore, becomse the screen lever, and this laver {8 threwn to positisn "X".

Positlon "Y" - Plate circult position. Rlemant 8 of type £3J7 ie a plate, lever 8,
therefore, bacomes the plate lever and this lever is throwvn to "Y' poaition,

Position "Z" - Orid circuit peosition. Element %.of 63J7 18 control grid. Lever 4,
thersfore, becomes the grid lever &and this lever is thrown to “Z" position,

Position "“Normal” - Common termination to cathode and/or refarence poteatiail.

All elamsntes requiring & “norwal” or cathode potentisl lavel such as Suppressor grids,

cathode, etc, are accordingly accommodatad by leaving the corresponding levers in "Normal®
position.

_ It 1s therefors sgen that the complate lever setting for type 63J7 tube 1s slmply set
up a8 follows:
W X Y Z

- 6 8 L

Cnly 3 levers in this example requirs actuation. Al)l other levers are untouchsd and
are left in ths "NORMAL" position,

Although the connecting netwvork of the MASTER LEVER SELECTOR appears complicatsd behind

the Inatrumsnt panel, its coperaticn from the top of the pansl 1s upusually simple and strafight-
forvard ! .

THE LIKE ADJUSTHENT CONTROL

This control permits adjustment for the oparating line. voitage whan ths metar pointer
is brought to the arrow-headcenter of the mcale plate warked "LINE". Thise control is & hsavy duty,

continuously variadls, wirs wound potentiomster, assuring step-free, positive, micro-voltage
ad justmant .. |

THE PUSH BUTTON SYSTEM

1. Buttons 1 through 12, These buttons, in conjunction with the duasl sensitivity neon
test circuit, permit rapid ahort and lasakage check of all tube elements, marely by consscutivsly
depreesing buttans 1 through 12 and abserving the neon lamp indications, Visible filamesnt con-
timitty teats srs alaso provided by the push button system 1o conjunction with data listed under
“F11.Cont.” on the roller chart,

"READ MEPER" BUTTOR. This button {vhen held down) provides the meter reading for tube per-
formance guality tests. When depressed, it also automatically releases any other buttens which
may have praviocusly besn depresssd, :

"OFF" BUTTON. This button (when in the down or depressed positien), shuts the instrument OFF.
To turn the i{nstrument ON, the "Read Meter" button is dapressed, releasing the OFF butten,

SOCERTS

This instrument incorporates ths nsv Roval Button 9 pin, 8 contact acorn, loktal, com-
binstion 7 prong, Button 7 pin, Bantswm Jr. , 6 prong, 5 prong and & prong sockets, and also & spsacisl
12 prong socket which provides & centralirzed terminsl for direct accesa to 8]1 12 tube testing

circults. Sae Ganeral Notea and Ipformation.

All tube analyases, 1.e., filamsnt continuity, hot cathode leaksge, hot nson short chack,
tubs guality lesls sand ballast unit testa, ars obtained from each of the test eockXeta, in accord-
ance with the typs of tube base invslved.

I




SERIES 10-12 and 10-15(2-50)4
OVERHBAD OJONNROTOR CAPS ("Grid Oaps”)

Thres ssparately functlioning grid caps ars enployed;

1. BLACK DUAYL CAP (accommodated both larges and small type tube~-caps is uged ror
all single cappad tubss other than pin type CApS, ¥ o)

PAGE &

2. RED DUAL CAP {accommodates both l1arge and small type tubs caps),
in conjunction with tubes baving 2 ¢aps (such as Eype 2C22) OR (n
¥ith special i{nstructions (roll chart?

3. SHALL BLACK PIN CAP. Uaed in conjunction w
incorporating similar Pin type ¢apa.

1z used only
accordance

ith scorn typs tubes ana Cthars

THE METER employed {s of rectangular, modern design, incorporating ruggaedly construoted, DiArsonval

LtYpeé wmovement of 2% sccurscy, Tube performance Merit is read directly on a non-confusing

3 ecolored REPLACE-WEAZ -G0OOD arc, supplementad by a lineap refarence scala for tube-matching
pUIrposes .

ggggﬂg%g% SWITCH: This gwitch, Iin tha "TyRR" position adjusts the short check ¢circuit sensi-
tivity 1o conformity with Tecommended practice. In the "COND"™ test position, extra-high

sensitivity is provided for apscial purpose tube selection and qualitative check of paper
condsnsars,

THE PILOT LIGHT TEST SOCKET located in center of o
miniaturs screw ang bayonet base pillot lampg.

ombination 7 prong 8ockel, accommodatses &11

FUSE EXTRACTOR POST: This post accommodsates a type 3A0, 1 ampere fuse,

031 convenlently replaceable
from front of panel.

KOISE TRIT PIN JACKS: fThese Jacka provide for audible tube nolse tgsts,

FEQON LAMP SHORT INDICATOR: This lamp, (& sensitive G.E. typs RE 57), 1s protected by a removabla
magnifying iens. Replacement of the bulb is simply effected after the lens cap has bean
slipped out. (The lens is NOT scraved on - It is g simple, positive friction-fit unit},

CORDENSER TEST TIP JACKS: These tip jacks provide for qualitative PAper condensasr tests and
neon lamp continmulty checking,

ROLIER CBART: The double-windov, brags geared, tube-test data roller chart
0 & thumb-actuated roller wheel) provides for trcuble-frae re
tube test aettings, See back of inatruction manual for teat 4
tubes and tube types infreguently encountered .

C. GRNERAL OPERATING IRSTRUCTIONS

With "OFF"™ button depressed, connect the attachmsnt plug of the instrumant to any 50-60
c¢ycle 110-125 volt A,.C., source,

By means of thes "Return Lever" on the right side of the MASTER LEVER DHUM, throw ALL
levars to ths NORMAL position.

Refar to the tube test roller chart for the tuba test numbar to be tested and sef
CONTROLS "A", ™8% ™c" *D¥ apd "B" ¢o positions designated for that tuba.

KOTE: Por aimplicity in Jocating any tube type ouniber, 1t will be helpful
to note that =1) tubas are listed in strict rumerical order begl
8t the top of the left hamd window cpening, continuing downvard to

the end of ths roll and thence to the top of tha right hand vindow
Opening, etc,

Press (and then remove (inger from) the ™READ MRTERR" vutton to turn instrument “gN",
(It 9111 be noted that the "OFF" button is thoreby releasad to the up or OR position,) Thsn

rotats the "LINE ADJUSTMENT" control knob to bring pointer of weter to Che arrov-head (center
of acale) mar¥ed “LINR".

NOTB: "LINE" indication vil)l be nad on the meter ORLY wvhen CONTROL "A*® is set
to one of the tube-test poasitions 1 through 7

Insert tubs to be tested into its ragpechive socket and allow the tubs to heat, (Use Black
or pin typs overhsadrcap connsctor whan necessa ,f Sea Page 4 for use of RED cap connsctor, Any

- deviation of the meter pointer from the "LINR" position (a&ftsr tubs bas haated) should be corrected
by rotating the "LINE ADJUSTHMENT® lmob to bring the meter polnter baek to arrov-nead (center of acals),

CAUTION: In order to place the least amount of mechanicel strain upon “acorn”
type tubes, they should be insertad into the acorn socket in accord-
&nce with the folloving method: PIRST preas tha threae groupad con-
tactz inte their corresponding socket clips, then press the remainder
Of ths pina into place. The tube should be removed in reverse procedure,

T
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vhile the tubs 1s in » hsated condit

&n e&rphone or audio amplifisy systsm into the "NQISE TRST™ ¢+

ip jacks. The teating procedure is
ths same as ocutlined fopr obtaining HOT CATHODR IRAKAGR TB3T AND EoT IX
desoripad Previously,

EIXCTRODE SEORT TESTS, v

and nolisy radio raception, A lcud audible hum vhen either of the P11 .Cont " buttons 1ia depressed,
is normal and 1 indicative of a ocontinuous filamant

SERIES 10-12 and 10-15(2-50)% PAGE 5
FITAMENT CONTINUITY BOT CATHODE LEAKAGR AND INTER-E

LEMENT SHORT TESTS ,

Fage %) WITH ALL LEVERS 1N THE “NORMAL" pOS3IT t
Y 8imply dapresss the ﬁﬁﬂﬁerea push buttons IIHFouéﬁ I?, !nIggn- e
38cutive order, VWateh the neon lamp SHORT INDICATOR for glow or continuousg flicker, The tube under
3g§:rae?gizt?:nLIaﬁTﬁY tap 8 vhich might beecame shorted

IMPORTART: NEON LAMP SHOULD GOW ONLY ON THOSE BUTTONS DESIGNATED oK
TURE CHART POR PILAMENT CONTINULTY (“FIL.CONT.”} QR ON THOSE
ADDITIONAL BUTTONS SPECIFICALLY NOYED ON THE ROLLER CHART .

Insgmuch &g thas filamant of the tube under test is dlsengiged when the *
(designated on the »oll chart)

Fil,0ont,” buttons
&re debPresned, it g Decessary that these buttons
turned to normal position (by @ ,

be imnmedistely re-
the tube to remain

DISREGARD ARY MOMERTARY NEOR LAMP FLASHES A3 BUTTOES ARE
These flashes ars merely the dischargs of

DEPRESSED,
tha short ohsak oircuit,

the blockdng oordenser in
» 2 & &

NOTE: Inasgush &s the short checle

prong numbers, it becomes &pparent that Che operator (for short chaayk purpoeres)
heed only deprass that quantlity of butto

involved, Popr example: If tube under test insarts into the 4 prong sockst,
thea only buttons 1 through § Deed be short-ghecked; 1f the tube inserts into
the 5 prong socket, then buttonsg 1 through

5 are ths only onss Involved, etc,
If a top grid ca8p 18 pressnt, then add button #11 to tha short chack procedure,

- A disosrnible neon lamp glowv or contimious flicker, when any one of the mmbared buttons
*1 to 12" agye depreased, {(with the excaption of the deslignatsd

filsmsnt continuity buttons) indicaetes
leakags or short and the fube should be rejected wvithout further
testing, (unless othervise noted on the tube test roller chart), Tnasmuch as these tests are mads
lon, the tube should be 8lloved tims to hest up_sufficiently,
In this manner, shonrts op ledkage that may cceur dua to expansion of internal slemen
readily dateoted

{8 can be more

’

Because all tube elemants comnsct to

individually numbared push-buttons, there 13 no
nacessity toc employ a soparate cathode lsakagas buttoen.,
respective button, (

Cathode leakage w11l be detectsd whsen the
corTesponding to a particular tube's cathode), is depressed,

NOTE: Push-buttons 1 through 12 srs rumben

basing sequence. Should short indications be obtained On Aany Ohd Or mors
buttons, ?ror example on buttons 5, 6 and 8), then the tube alements
corresponding to tube pins No. 5, é and 8 are either internally ahor%od
Or are conbected through lov leakage paths to other ¢lements of ths tubs.

ed in accordancs with standard tube

AUDIBIR NOISE ST,

An andible nofse tast of defective and noisy tubes can be hagd, 1r desired, by inserting

TER-ELECTROTE SHORT TRST

An intesrmittent Or conatant LOUD auvdible hum wh

an maling CATHEODE IRAKAGE ARD HEOT INTRR-
i1l indicate loose or shorted tube elements, & possible cauge farfading

.

DO NOT ATTEMPT T0O OBTAIN TURE QUALITY NRTER INXDICATIOR UNTIL APTER SHORT
TESTS ARE MADE, BLSE 3ERloDS DAMACE MAY RESULT TO INSTRUMENT ,

TUBE QUALITY IRDICATION (TUBE PERFORMAKCE MERIT)

AFPTER SEORT AND FILAMBNT CORTTNUILY CREGES AND LIKNE ADJUSTMERTS HAVE

BEEN ACCOMPLISHED |
throv the levers ind{cated {on the rpll chart) under "W-x-Y-2" to tha positions

called for. Al

R~

Then depress the YHEAD METER® button &nd obtain the (PRRRORMANCE MERIT)} Quality Indication.

NOTE: The flexible element salsction ciretit of the ELECTRONAMIC TUBRE ATD TEST MASTERS
a8llows for either serfes or parallsal connection or center-tapped filaments, In

erder %o obtailn uniformity of tent settings and to minimize operating errors, all

(NN




SBRIES
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n 5{2-50) PAGR 6
tubes with centsr-tapped filements are Lested in parpa’ . Shoulld ths
neon lemp fall to glov vhen &ny one of the pwsh buttons (listed on ths

ehart undaer Y. Cont. ") are depressed (durin fillament aontimyte taat
tubs should bs diacarded. 4 8 ¥ teat), ths

——

If, however, OH® aedtion of & center tapped fi{lament be indicatesd to ba

Oped-circuited,
and for some rsason the operator dogsa perform a Quality tegt, <t vill be ?gund v

in
mANny cases that & rsading in the upper aection of the red, “Replace” sector ocan be
obtained, This I8, of course, due to the parallel £11

portion of the f{lament 13 st11] operating and cavaing & partizl meter re
Obtained. Suech tubes should havs hgen previously disca
"Fil.Cont." tast failurs,

SPECIAL ROLLER CHART NOTATIORS

"Bye Testas (slectron ray typs indfcator tubes)

testers, threa types of Ltedls are parrorwsd upldn standard and PN

By means of the flexible multi-channel efrcuit design of the PRECISIOR "MASTER" tube
typas of eye and 8ligmeant

Single Target Type. This t¥Pe 1s typified by Yypes SE5 and 605: Por exsmple,
-& rollsr chart ; 8 for type 5BS appears =g follows:

— Iayer —~—
TUBE SECTICK A B C D E v X Y A F1i3 ,Cont,

6ES Bya 1 2 00 7 L Z 2uy .

Tha folioving tasgt pProcedurs musat bes exployed:

Aftsr performing the standard “short“test, set all Evitoches and lgyeps

on the roll ohsrt, Dapress ths READ METER button and Observe ths cirau
screen vwhich should {lluminste Completely,

a3 IndAlcatag
lar fluorsscsnt

RexLl, throw the PIRST  of the two levers indicated under tns "y getting (in this gx-
awple, laver 2} T3 THR "Z" POSITION,

A gocd tubs will now exhibit the typical angular Shado¥. Raturn the sams firast levar

to 1ts original "Y' position and note closure of ths shadow anple. DISRRGARD METER
IRDICATIORS,

Boubla Target . {Tvin slesctron ray indicator tubss) 'This type 1a typified

by type GAFS and bADE: Por example, a typical roller chart lins for type 6aD6E
appsara as follows:

— Lever ——
E W X Y yA Fi1l Conk,
L O

D
0
The following test procedurs must be eaployed:

After parforming the standard “short teat”
on the roller charpt.

TUBE SECTIOKR A B
1 2

C
6 ADE Eve 0
t

; 8ot &l11 svitches and levers 48 Indicatec

Depress the READ METRR butronm and obasrve the circular flvoreacent gersen vhich
Bhould 1lluminats complately.

Rext, throv the of tha three levers undsr the "y* Bettings {{n this example,
lever 3) to ths = Poeltion. A good tube will novw -exhibpit 8 typical anguisr shadow,

Next, throw the %E%QHD Of the three levers under the b ssttlngas ({nm this sxample,

lavar 3) to the Sﬁ' cgltion, The tuhe, &f good, will exhibit aAncther angular
ahadow opposite the position occupled by the rivst shadow,

PM /e Eye Tubses (Puning indicator tubes). This typs of elactron ray tubs is Cypified

c—

by Type BAL7 and {s tested slmply and positively through virtus of ths flexibility
Of the PRRCISION EIRCTRONAMIC TUBE MASTER SERIES.

Test procedurs ig &8 follows:

After performing the standard "short” Lest, set All switchem and lsvars as
irdicated on the r»oll chant.

Dapresa the READ MERTER button .end observe the two rectangular fluorescent
patisrus on the screen of the tube .

With the "RRAD KETEZR" button depressed, thweow ths PIRST lsysn listed under
the ;&f satling on the roll chart to NORMAL POSITION. One rectsngular pattern
rRould then become shorter in length; then retlirn this laver back to 1%s original

2" position.

(A
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Next, throw the SECORD lever 1isted under the 'y
The othar rectangulgr

setting to HQBEAL POSITION,
pattern shouls then become shdTter in length: then return
this levdr back to {tg origins} ﬂf’ A

Hext, throv the
BOTH andg of ths pattsrn

o setting to POSITION,
OPPo8lte to the ends noted In 3 and % apove should than
aIIgpggy decreass in length. ~Observe these andg closely as the movémant may be
8light- _
Special Rectifiap Test (Pypes 7047 and 117N7)

Becauge of wiusual {nternal

connections (plate tied to ons 8ide of filament), the
7047 and 117n7 RECTIPIER sectiocns Tequire slightly Bpacia

l test Procedurag,
70A7 - Ract. 3action, 3

ot all comtrols ang levers in 8ccordance with thg ™llar
chart . 8223? tha tubg has %egted sufficisnt Y, throv BOTH levers 2 am 7 rapial
to "W* posit on, n guick J depress the "READ METER" button, rhe firast mager ie-
Tlaction Obtalned 15 the Significant reading, inasmuch 88 the meter reading wil)
quickly raceds coineidental with eodling of ths haater.

11787 - Rect. Jection, 8et a

11 contwoly in 8ccordances with roller chsart, ALL
lev¥ers incluging levers 2, 6 ansa g mist PIR3T be in the ﬂgggﬁg pesition. AFTER
vhe tubas hag hested ggzzgczzuggy brow lever 2 rapidly to pogsition ARD
lever 7 rapial to position, then ulakly depress the "READ
The first metan deflect th f

METER™ button,
%nificant reading, inssmuch as ths
méter reading will Quickly recede Coincidenta

vith cooling of tha heater,
3pecial Short Indication Noteg, Iistings fop sevaral tubes on ths roller ¢
notes Cating that certa :

a) Tubes with

ba

» ) 4

0g pin may be used for Rogative filament erming-

tion only if the radio or alectronie circuit will allow the uss of that
OTE,

b) Tubss with an slemsnt sueh gg plats, grid, eto, termirating at twe or
BEOré8 b&asa pins. Again, if one te remaing connectad, to
element, the tube ZAY be salvaged 1f the 8leat

: if ranio circuit w111 allov
use of that pinh ang dces not requirs the use of the Cpen~oinculited
bage pin op BOTH.

Jas Type Reotifiers 0Y%, 023 and

0Z4

When tasting thess gas rectifier

Lypes, 1t vill bs noted that ths meter Pointer
vill remain, for s short Interval, in

the REPLACR sactor and then deflaet rapidly
into the GOOD S56otor, This condition 18 nomal for & good gay rectifier, How-
o9Ver, should ths mater pointsr remain constently in the
lapse of geversl seconds )

REPLACR sector (after the
8), then the gas rectifier should
MULTI-SBCTIOR ‘TUBE TESTS,

be re jscted.

Full-yaye reotifliers and other malitd
pantooa-diodas, duo-diodes, ¢

double tricdes, triode~diopdes,
frequency convartersa, Pentode~triodes and pentode-roctifiera, contaip
elther a sscond plate, a Becord triode or othap combination of 8éctions. Thsse tubas 8re designarsd
on @y tube chart vherein each of ’ ans settings given,

The sub-~miniasture type of vacuunm tubs, (typifieqd by typses 1C8 ans 2E31), explo
8paced flexible leads for element termingtions ip contrasq to atandard rigid pin basing, 1In addi.
tion, two dbulb shapes ars in production: Ths ROUND type with lead terminations arpgn
aud the PLAT type with lsad t

¢rminations arranged in One linear plane Considering
* and the fact that TADYy sUuD-minfaturs L¥ps

; this conditiop
g 8re directly solderad Intc operaving circults, vith leads
cut to var lengths PRECISION &nginacrs offer & gimple but FPLEXIBLE ARD UNIVERSAL sub-miniature
€GE§‘¥§§E‘E§§§tefgéslf’x;;n flexibla leads and positive contact clips,
positive connestd on of sub-miniaturas

This adaptar unit pemits
tubss vith BRaximum fac
tions, and with a mi nimum

LY regardless of lead length varig-
pogeibility of intar-lead shorting, Jee Flg, 3 on foldlowving Page,

—
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T
NiaTURS CLIPs|
(Rea# ¢e39) | This adapter, PRRCISION Fo. G-110, is
: . available as a separete optional {tem, in viev of
ita apecialized and limited applicetion.
PLEXIBLE LEADS a PR
3" ONG ] Adapier G-110 can be obtainad divectly
: . rom distributor or fastory, at nominal ocost,
= ~{ o&n alsoc be readily fabrioated from stardardly
CﬁCTZ\L, avallable parts through reference Fig. 3. Rash
BASED PLUG leed is numbered 1 through 8 in aseordance witn
Che standard basing of ths ootal plug,

TUBE BRAKD VARTATIORS,

In determining the tube test limits for this imstrument, PRECISIOR engineers, in coopeTe.-
tion with the engineering divisions of leading tube manufacturers, have spsnt oconsidarable time
cheoking thousands of tubss from the production runs of leading tube manufacturera, From the in-

formation 8o gathersd, the d¢ta on the roller chart, 4ccompanying this instrument, has been campiled.

Tnagmuon &3 oxtensive and intensive research is constantly being made in the radio tube
irdvstry to improve and stabilisze the sloctrical and mechanical construction of tubes,it i pot
uncommon for & tube manufacturer to make & change fn a particular tubs's apscifications. This

' obange, though not necessarily readily noticeabls in redio sst performance, may neverthsless be
made to improve tube atability amd 1life, This change or variation mAay, bowsver, indicate {tmelf

on the PRECISIOR BELECTRONAMIC MASTER and necessitate a new test Yimit for that particular type
number.

Thersfors, should a particuler type number be found to vary congistently from tha
apsigned average roller chart limits, merely redetermine the nev CONTROL "D averags Sstting
required to pass these tubes at approximately 70 {(on 100 scale) of the grean GOOD sector, ang
rocord same for fufure reference vwith rsapect to that manufasturer,

It can readily be saen that & consistently low or high reading for any particular tube
Lype of a definite mamufacturer Ls not to be taken as indicative of a poorer or better run of
Tubss, nor &8s a defect In the tube tester,

PILOT LAMP TRITI,

The minfature base socket, located in the center of tha combination ssven prong tube

socket, accommodates all miniature screv snd bayonet base type pilot lamps, Christmas tree bulbs,
etc., Test procedure is as follows:

a) Seslogt proper filament voltage by selting CONTBOL "E™ to one of the folloving
applicable voltagss;

CONTROL ™E®  VOLTS POS. | 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 1
2. 0 6 5C 12
.3 0 15
73 5 &s 12
117 17

b} 8et CORTROL "B” to position 1; turn instrument "ON"; adjust for "LIHEJ; insert
buld, WOTE: ALL JEVFR SWITCERS MUST BE IN RORMAL POSITION.

D, BALLAST IRPORMATION

, BALLAST TESTING;

The nson sbort check ciroult, in conjuncifon vith the mumbersd Push-Button svystem provides
& simple and positive method for obtaining the following bBallaast tests:

i. Point to point continuity teat of each section of single unit as well as
multiple seoction ballasts.

i
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2, Tasts for loosa alenents

-

PAGE §

3. Teats for leakages beatwesn Becticns of multi-elemant ballasts.

ROTE¢ Froquently, cns Day sncounter privately numbered ballast tubes, whoase numbars
have no relationship to the standard RMA Ballast Codipg System. . A uni form

-method of bsllast reaistor test can only bhe devisad on ths beasis
type of system. The PRRCISIOR ballast test data, whioh follovs

to the Standerd RMA Codes,

of soms

3 is Nuted
Therefore, privately numbered ballests should be

referred to ballast manufacturer's replacement manuals for fdentiffcation of
this dallast in terms of the Standard RMA Code.

BALLAST RRSISTOR CODER;

A semple and interpretation of the ocode &ppesring on standard ocstsl type

type ballasts are a3 follows:

&nd raeplagemant

( RMA STANDARD OCTAL TYPE} BKYGAG

(REPLACRMENT TVPE

BEX554AG

The first letter "R" on hoth types, 1f used, indicates ballsat acticon,

The latter VK" 7"L¥ op My
The letter "X" "y" or “zr

on both types, indicates type of pilot lamp,
Immediately following the pillot lamp designation,

denotes & particulay SERIES of base wiring and appears only on replescement type

ballasts .

The mmerels "49" op "55", appe&ring on the respective types, indicate the total
voltags drop producsd by the ballast resistor ipocluding the pilot lamp,

Jumpar bstween pins 3 and §,

(See TRST PROCEDURR

A letter "J", Pollowipng the base viring dee:l?n.ntion such &8 K55CJ, refers to an intemal

Where the lstter "p" op "PR" appears after the base Viring designation, such ae E550P
or E55CPR, this indicates an additional reststor sectiomg is employed for tha rect{fisy plate

cirouit. (Ses TEST PROCEDURR)

FOR STANDARD RMA OCTAL TYPE BALLA3ITS

.- THE BASE WIRING DESIGRATIOR (A-B-C-D-E-F-G-ﬂ-J)
13 THE ONLY INFORMATION WRBGESSARY VOR TEST PURPOSES,

FOR REPLACEMENT TYPE BALLASTS, TER X,

Y OR Z SERTES AND BASE WIRING DESIGHATION I8

TEE INFORMATION NB(CESSARY FOR THE TESTIRG OF THESE TYPRS,

BALLAST TRST PROCEDURR:

The QCTAL SOCERT is used to 8ccommodate all octal base type ballasts,

1. ALL CONTROLS AWD LEVERS MUST
BEFORE ANY ATTEMPT IS MADE TO

S8et CORTROL A"
Set CONTROL "R"
3et CONTROL "o*
S8et CONTROL *pD"
Set CORTROL "B"

BE IN THR POLIOWIRG DESYGRAFED POSITTIONS

TEST BALLAST UNITS:

to #1 position
to porition
to rosition
to O poettion
to #18 position

Throv all levers to "NORMAL POSITION"

2. Turn instrument "OR* and adjust for "LIKE" indication cn meter, Insert tha

Ballasat,

3. Clessify the ballast unit to be *ested acoording to its RMA BASR WIRING,

The push buttons then to be depressed (obe at & time), will oorrespond with
the numbers designated on the appropriate schematis in Pig. 1 on following

Pego.

Fer example, Ballast type BEBSA ig an "j" Cype base wiroed unit,

It 1s checked by referring to Atagrem "A" of Fig. 1, which vevealp that button 3, .

then button 7 must be depressed, Neon lamp shoulg glow &s each of these 2 buttons

te depressed. (S8hould the ballast incorporete a jumper (for example from pin 3 to

Pin 4 as for ballast destiznation REBBAY » beon glov must also be obteined whan

button % 1s depressed. )

CAUTION: NREVSR DEPRESS "RRAD METER" BUDTON DURING BAYLIAST TESTS,

4. A continuous neon lamp glov, after esch pumbsred push-butten (omlled for) ia

depressed, indicates that ths

(any'whera in ths chaln) will cause

section 18 not open circulted, An open segtion

goction's oumbered buttor s deprassed .

Y
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It is advisable to tap the ballast units while each push-butten (ocalled
18 baing depressed. In thia manner i e i

; 1oose elements can be adscertained by

noticing fliokering instead of contimuous glow of ths neon lamp,

ROTE:

IRARAGR TEST3| Tests for leaksges betw
having BASE WIRING designations RO, SrgiL ag
depressing BOTH buttons 2 and 3(simultanooualy), with all other push
remaining in the normal "up” position,
indicate leakage or ghort betvesn the indep
ballast unit should be Tejected as defactive,

be identified with any standeard RMA Coded basing), then merely determins ths
internal wiring from a servics manual schematic

81l ballast continuity ochsoks .

The jacks marked “Copd, Tast" are usec toobtain paper condens
neon lamp method., fThe self-containsd pover supply applles the necessa

paper corndanser.
PROCKDUKE ¢
1,
-3

¥here letter "P" or "pr" follovs the bage

viring designation 8uch as
RXBEAP or BKBEAPR, then tt is alao Qecensary to depress buttén

addition to the buttons Yoquired for the base wiring oode “R",

Sy 1n

een sections of multi-seatisn ballgst units
» or "J" are accompifished by
-buttons
neon lamp glov (if obtatnmed), will
eéndent sections, and the

If any speocisl ballast resistors are ever encountersd (vhich canngt

~ STANDARD BALLAST TERMINATIONS ~
RAAY MAAA2
A O~ 5 OO .
D F
T 8 2 ) 1" 8 a5 T 8 2 3
-W\/\,J vaw\/v\j V] [N\J
9,0, O
| 82 3 6 112 8 T @ iy 2 3
@w %%LNJ [/
G H J
Fig 1
sl

. endes acrosa the pear condenssr tu be teasted and

R, QUALITATIVE PAPER CONDENSER TESTS

Copnect instrument %o pover line am turn instrmment "ON".

Set the "TUBE-COND," switoh, (at lower left corner of panel)
to "COND." position.

With CONTROL A" sst to #1 position, rotete "LINE ADJUSTMENT"
knob to obtain "LINE® tndication on meter.

Insert teat lsads ints the "COND, TRST" jacks . Apgly the fresg
Q

garve the
Iindicationsg of 8 neson lamp.

and proocesd as outlinsa for

PAGE 10

T

€r tests Dy Che sansitiva
ry rectifled voltags to the
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a) A steady glow ird:
circuited_condenZeg_ ‘cates & low D.C. resistance or short

b) A contipugusly fliaker

neon glow
resistance leekage condftion ing glow irdicates a high

underc%esxo Indication of neson lamp irdicetas that tha condenser

L is elther open or the ca olty is 1o
the neon lamp to register visibly, ey “IRIALL o sause

d) 4 good condenser will couse a momentary neon lamp £l
the duration o c 8 dependant upoﬂfthe capacity being e
ohec::d. The greater the capdcity, the longer the duration

0 verss.

T

Polarity nesd not be cbsorved when tosting papsr eondensers,

F. BATTRBRY TESTIR( IRSTRUCTIONS

The EIRCTRONAMIC MASTER SERIES {nsorporate a hi
attery performance toesting circuicg, desvaloped

ghly efficlent, DIREBCT READIRG, dynamia
end designed by PRECISION enginoars.

ity, the PRRCISION battery
, theless, DIRECTLY a : "
28 "C" batteries, from 1.5 through 135 v coommodates ALL POPULAR portabls-radio A%, =p"

Through ths use of a 8peclally designed svite

QAD, simulating ocperating conditions, whioh the battery ma

4 " , ¥ be required t¢ serve in & receiver,
SE—ioad conditions ARE NOT ITRARILY CHOSEN, The same Dasis applilee to the calibratiog ore;Ach
angs, sc that batteries will DEFINITELY be re jected

viien their LOADED terminal volta
omes Up to the stability requirements of good radio reception or similar uséage . 8¢ 1o longer

To merely test a battery by the sim le voltmate '
onclusive for tvo very obvious raasgnaz P mater method 1a éntirely insdequate and in-

bing circuit, each battery is TESTED UNDER

1) The terminal voltage of ussd battoriss differs tremendousl e
conditions of actusl service and the negligibla current drgig g:egﬁetﬁguggﬁb
1000 obms per volt or even more sensitive voltmeter, Accordingly,a 3 volt
battery may very well read: full 3 volts on & VOLTMETER and nevartﬁeleaa drop
to less than 1 volt vhan sub jected to receivsr OPERATING 10AD (ourrent drain),

2} Asdde from the 8bove, without & galibrats

bave to ¥nov at vhat point a battery is t
service,

4 battery tester, the operator wouid
0 be conasidered no longer fit for

THESE THO CONDITIONS OF LOAD AND REJECT POINT ARE AUTOMATICALLY A
WHEN EMPLOYING THR SIMPLE PRECISION DYRAMTZ BATTRRY PERFORMANCE ngggg?zn e

< @ & : ] 4

HOW TO TEST BATTERIES

ALY, SRLECTORS MUST AIWAYS BE SET TO THEIR APPROPRIATR POSITIQONS
BEFORE MAKING aNY BATTERY TESTS,

1. 8et Selector Switch "aA" ta "BATTERY TEST".

I

Selector "E®, in asddition to its functions in the tube test!

-ng cirouit, perves
. 88 the combination voltess and load selector for batte test {
to its required position as follows: AN A 1 ey
Pga. ﬁ% - 1,5 vo%t batteries Poe. ﬁg - 15 volt vetteries
n 2 : 8 1" t 1 49 : ?g's .: :
; e : " J0-45
Sa #5 s 705 + 5 )] #11 o 67.5 " .
% - 9 s 1] LH) #12 -90 ™ "
4] #13 = 135 1 »

Once .Control "A" 13 set to “BATTERY TEST" Selecteor "g"
s6iling changes for battaries or different voltages,
trols are assoclated vith battery tegting.

18 Thé ONLY switeh whaose
No other gvitches or con-

3. Insert test leads into (-) and (4) "EXTRRNAL TEB3T" pin jacks
prods {in proper polarit ) directly acrose appropriate teminals or battery

under test (*), The meter vill immediately indicats the haEh b )
tion of the battery on the "RBPMCE-WEAK-%OD" acale. P ormance condi

and apply test
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{®) CAUTION: 1IN TEE EVENT THAT BATTERY TERMINALS ARE NOT IDENT
E IRIED AS
OR VOLTAGE, AIMAYS PIRST REFER TO RECEIVER OR BATTERY MANUggcgg§§§¥gY
DATA SHEETS POR THE NECESSARY INFORMATION BEFORE TESTING, TO AVOID
THE POSSIBILITY OF OVERLOADING AND DAMAGING THE METER ,

Batlterles reading in the KRD “REPLACE” sector shoul :
be replaced. should lmmedlately and unguestionably

Batteries reading in the YELIOW "WEAK" sector although normall

8til] cepeble of
use for & short period of time, should also be replaced, “HEAKX batteriegear: Known
causes of slow fade-cuts", drift and other receiver ingtabilities,

KOTE 1. VWhen testing hatteries used in test equicment ohrmeter circuif the
battery may test "GOOD™ and nevert eless, not give full sca&le meter
deflection {n the ohmmeter circult. This 1s simply explained by
reason that the rejection point of chmmeter batteries s usually
considerably above that for receivers, test cscillators and similar
devices. Accordingly, &s far as ohmmeters are concerned, a battery
is considered unuseable wvhen full scale ohrmeter &d jus tment c&n no
longer. be obtained in the particular tester in vhich {t s employed
&8 desoribed by the test equipment manufeoturers ’

This same battery, {f it reads "COOD", may yet nevertheless furnish
some additional ssrvice in & porteble redio, though, of course, 1its
remaining useful life is considerably belov that of a brand new
battery, as 1ts position on the battery test "COOD" scale will indicate,
ROTE 2. All new batterles, regardless of voltage type, wiil, when nev, and vith
the proper "g" seﬁting, read at approximately the 63-72 indication on

the 0-100 scale. SOME LITTLE VARIATION IS T™0 BE EXPRCTED BETWEEN
BATTERY BRANDS. Because onc brand of nev battery may read a little

nigher than another, it is not an indiocation of & superior battery,
This {8 attributable to certain. inftial chemical conditicns within

thzngatcery, and in service will all average around the same operating
po .

d. SERVICE NOTES

| The PRECISION KLECTRONAMIC TUBE AND TEST MASTERS have not only been desizned to accure
te
indicate the overall performance merit of vacuum tubes, but haw been constructed tgnﬁithstagguthe w
abuses of general field use. All components have been exhaustively sample-tested by Precision’s
Test Engineering Laborstory snd have been approved for general long-life usage, Gsnerous mechanical

design insures maxiUmum resistance to phystcal damage, Rugged overall mechani{cal and electrical
design is 8 ma jor Precision precept,

However , . , {t is imposaidble to fully control tha two major ¢contributions to in-
eperative Instrmments namely:

1) Psailure of components after instrmments have passed PRECISION'S Performance Tast
Department and

2) Damage of components due to misoperation, accidental or othervise, including
fallure to OBSERVE PRESCRIBED OPERRATING PROCEDURES,

Therefore, in order to expedite rehabilitation of your instrument, (should the nesd ariae),
thsfmggt comronly encountered possible faflures and recommended remedisl measures therefor are listed
a8 follovws:

IMPORTANT NOTR;y Your PRRCISION BLECTRONAMIC TUBE OR TEST MASTER is a Telatively
complex instrument, and has been carefully ipspected and celibrated
by Precision's Performance-Test Department, - - DO NOT attempt re-
pairs or wodificatlons Qther than those listed belgy, unless upon
specific reccmmendation by Precision's SERVICE DEPARTMENT,

1, Ipstrument dces not become energiged upeon application of line voltage and relesse
of "OFFP" button.

&) Remove 340, 1 ampere fuse from panel mounted fuse holder, If blown, replace
wvith same size and type fuse only if the csuse for blowing of fuse is known
and has Deen remedied.

Reasons for fuse blowving may be:

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

2, Seversl type tubes with the same "&" sviteh setting do not provide meter merit
indications,
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&) Ths
) °p°n?oage;g:1:gogc;ggggiat°d vith the particular "A" svitch mnosity
question and oheok with i eP F18. 2 ( Below ), disconnect the s Zid be
Sorvice Departnm 80 ohmmater, If open circulted sistor in
PArtment for g replacement resigtoy, , eontact Precision's

3. Meter does not indicate "Line" chack ¥hsn instrument is pnergized
zed .,

&) Remove 5Y3 rectifter tuhs and replace if defactive
4. "Liga" éd justment ip erratic.

e) Examine o ¥R
vorn turkine gﬁ:g?;;r gﬁertétem 33("Line AdJuatment”) ror ghortea
If defectiy 6 Lthree leads and check for econt! s Open cor
Vo, contact Precision's 3érvice Department imuity vith an olumeter,

>. Erratio checks of several tubes ¥with ths mame LyPe base

a
) Examing that particulsr socket's contacta and

If newv sockets are rg check for being
parts distributor qu;red, sontact Precisionis Service Depar%;g;: g; ;:3§°n°

6. Tubes with ovorherd c¢aps cnack lmproperly,

8) Check cap leads for cantinmit

y especliall
dttendant flexing of the wire occasionalifagasggscggezﬁgée GAnkimGYe e Ana

R Sl e

e

R-31,32 ’ oR-30 R /]

R29 [ R27| R2§
R28 R26 R-

This figufe represents
8 top viev of the phenolic

reslstor strip mounted
over Tthe metar terminals, F[S 2

»
o~
>
S
%
o
~
oo

— S— |

7. Improper opasration of Battery Test at &ny one

. position of Switch "g!.
8} Check Battery network resistors with an ohmmeter

Vith each positlan of svltch "L" are shown in (Fig. 5) sy i, f98istors associated

2) and schematic diagram,

b) Should the meter read
Off-Bc&.l Y ¥ e
and 32 for open cireult . % SRUS .

All replacement {tems s
Dapnitiie re obtainable through contact with Precision's Service

check shunt resistors R30, 31

Aprarent defective operation of the instrument meter

8) Repair and recalinhrati
D el ; on of the meter of an ELECTRONAMIC TUBER OR TEST MASTER 1s

e &and hi%h Y speclaiiszed op t
scate and v eration. DO NoT ATTEMPT TO
g;zg ; A vais contact Precision's Service Dapar nt = ggpklgoﬁﬁ.égoiﬁnk-

Ppear defective or damaged.

e ]  — T G T e . K e e .
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SPECIAL NOTE RE REPAIR SERVICE

¥hen returning &4 Precision instrument for re
palr-recalibration service, ALWAYS pack
oariﬁglly in a stron oversized corrugated shipping container, uaing a‘generous'SUpply o? padding
Such 88 exgelsioXr, sgredded paper, or crumpled nevspeper. The origtnal contaeiner and f11ling pads
(Lr available) is idesl for this purpose, Please ship via Reilvay Express PRRPATD and mark for:

PRECIS ION APPARATUS COMPANY, INC.
92-27 Horace Harding Blvg.
Elmhurst, L. X,, N.Y.

ATT: Service Division

Fragile labesl should &ppear on at least four sides of the carton,

BEVER return an instrument unless it 1s accompanied by full explanation of difficulties

g:gountg;ed. The more explicit the details, the more rapidly your instrument can be handled ana
orccessed,

H. GSNERAL NOTBS AKD INFORMATION

1. The 12 prong So¢cket: Although no lown present day Tubes have a base
: 3¢ : ] corresponding

to thls specisal 12 prong socket, it affords one convenient and centralized msster 1
all 12 tube testing circuits apéear. CEFSn Yherpal

It therefore becomes & simple and straiphtforvard matter to standardly accommodate
any Cype of adapter that may ever be required for future tube designs up to apd includi 12

BLEMENT TERMIKATIONS, A4ll such future tube asdapters would then employ th 5 )
able 12 prong plug base, P Ploy Tthe same standardly avatl

- 2. TEST SET ACCURACY: See next page,

. Reller Chart: Newv roller charts, including data for the latest type tubes. are
printed periodically, and are issued free of cﬁarge, as & PRECISION service, upgg individual
request, It ls VERY important thatl such requests list the folloving information:

a) HModel or Pattern No, (on panel or nameplate).
P} Serial number of instrument (on nameplate),

¢) FORM NUMBER OF YOUR PRESENT ROLIER CHART (printed at the
upper left hand corner of every roller chart),.

. A guarantae-registration camd %= enclosed vith this instrument., Mail card
et once for registration.

5. Tubo Test Accessories Included;

1l ITnatruction mamal

i Tube test roller chart
szo 5¥3 rectifier tube

1 #40 6-8 volt pilot lamp

1

 §

#NE-57 neon lamp
Regintraticn card

& & = L =

PRECISION APPARATUS COMPANY, IKC.
92-2T7 Horece Harding Blvd,
Elmhurst, L, I,, R, Y,

U5 Ay

T
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FORM MRC SUPPLEMENT PRECISION APPARATUS COMPANY, INC.

5-51 92-27 Horace Harding Blvd., Elmhurst, L. I., N. Y.

[Page 1 of 3 Pages)
SUPPLEMENTARY TUBE CHART
(SPECIAL TUBE CLASSIFICATIONS)

For use with Roll Chart Form MRC 11-15-50
(Series 10-12, 10-15, 10-20, 10-22, 10-54 Tube and Test Masters)

This Supplementary Chart provides settings for tubes which fall into one or more of the following classifications: 1. Infre-
quently encountered types; 2. Obsolete types; 3. Tubes manufactured for special or limited applications. The Roll Chart
provides test settings for all other receiving type tubes most commonly encountered in the radio field.

—Lever—— Fil. ———e L 8V 0 M. Fil.
Tube Section A B C D E w X Y Z Cont. Tube Section A B C D E w X Y Z Cant,
*DENOTES SUB-MINIATURE TUBES.—USE SPECIAL PRECISION ADAPTER 1t - (Caution—Levers 4-6 MUST be thrown to position “W" BEFORE
(No. G-110) ingerting tube, and MUST remain in pasition “W" throughout
(Ses Inatruction Manual) ALL TESTS, INCLUDING SHORT TESTS)
OTA e seaman i S S REU T R — 2.....3 W 14 “ '
VRCE. . iviavon 5. 4 . 7598 % W N Boe e % = 22 2E25'.'.'.'.'.'.'.‘.'.'.'.'.'.'.9['.' ;::%%'.'_1%-.: ; =4"6.-~-.- i ----- 3111 55 = ‘2277
1A05 .............. 5.. 4.. 7..36.. 2 . ...... 8 ..... 7 ..... - 2E26 .............. 1.' 2..16.. 8., 7 . ...... 3 ..... 11..':: 5 . 2'7
y | o Nt SR B, 10180002, . % I Laviinnaions Bl 4 W 1.7 (2E26-—Must show short on 1-4-6)
(1C3—Must show short an 2-6)
T R R, Livi T80 8 W wisasn - TR . T R 3-4-7
*1C8.. .amp. ...... Bii 0013083 @ M Tociin Tivese B 8 MW 4-5
it o S 5. BBl 1.0 W T 7 2 m :ggg; -------------- Ro g S g B e g i tieies 4 - 2
(1C&—Will show short on 1) o ROl CHat Vi e ol e 2.....1.....4 W 3.5
18R s i saiembiine | O e« By [ PR | N e O RL | (AR s H o R R 8::i8..8:35.. 2 W0 ... ... -~ C IR 3 IR 4 W 3-5
(1C21—May show short on 2-7) *2G21 ::1"0de ..... Oiavds, T8 2 W i ) Er 3 W 4.7
o b tode ...3.. v i lwe G W wnvias Bavesy Gam .
1E8...amp. ...... 5..4,.5.38..2 W ...... - — 8§ W 4.5 B ey e Jor il B - e ¢ g W s
fLei 080 el S..4.12..19..2 W . PR 7o 2 B o oocheptode ...3..4.19..31.0 2 W (VTR gl @
R 1 1. 07 46 G w0 o g i u o G o R Towilin QT & B =ralehadss [ PR H 1-4
*1Q8...pent. ...... iy 56280 X W ... . IS Liainica 2 W 4-5 3B4.. (Caution—Lever 6 MUST be thrown to position “W" BEFORE ingert- |
“ ..diode....., @ DU 0GR B M i L = 'ng tube, and MUST remain in positian ‘“wWn throughout ALL
1‘;7'6...p9nt. ...... 5.. 2 gg; g B o Qi (13 ..... 3 W 45 TESTS, INCLUDING SHORT TESTS)
...diode ...... 8.0 4..°0..28.. 2 W cocninsencnisBniinn, o e oy 2,280 2 B B, 1ok - J— 3 W 2-4-5
1V2. .* Levers 1-2-3.6-7-8 must be thrown to position “W" ORE i Tow By 20005 & W B Vitoains 7 B 4-5-9
N s Tow By 00892 1T W Waiioe e Wi earais H 4.5 (5A6—Must shaw short aon 3-8)
(1V2—May show short on 1-2.3-6-7-8-9)
WINR e B, 8. 48,097, 2 W e B 7 SR 2 W 4-5 BARLA s Voo 1.:30..10... 7 "B covnil SR - R 3 W 1.5
WS sa i ) BRI T T L S R - . (R 6 W 1.7 B8 Yo 8,040, 8., .5 W ..o - P 5 W 2-7-8
AW, . cviainiinizs 5. 8. 14..08..2 W ..o... 8 A 2 MW 46 6BF7.. :::ogo-; g g g}g ; = ............. ? ..... ; N 3-8
...triocde-2 .. .5, . RS e A SRR
K2, (Caution-—Levore UST ke thrown to position “W” BEFORE *6BG7.. .triode-1 ...5.. 3.. 9. .13 7 _ R N A s 7 = 3-6
inserting tube, and™MUST remaitnin position “W?* throughout ALL o T KR NG B A I i | S A 2 N
3/“& /ccd TESTS, INCLUDING SHORT TESTS) GB‘L7...trioge-1 } Lot B il (W i Liosivica 1T WM 7.8
epa— =l M, v B 0 1852 WLBRY o : [ PO = + IO 1 1 > [ e S Lokl Bl W gt o 4 B
Ce 7.. 2 (5-8,) i iode-
10 fqo ,0 t(1X2—Fil, Cont.—~Must show short on 1-2-4.6-9) 1 — 88‘917::.::::33:.; } Z%g 22 ; = L A g °°°° ; = 4-5
(1X2—May show short on 8-7) X GBRT.. thiode-1 cioli 418 1T 07 W 0 R T B B w 4
o HRrE O, W | O N | PO ;e 12 & 2-7 e clriode-2 . 1., 4,15..11.. 7 W | S PR 2 M 7%
(2C22—Black cap on side nearest octal kay) e 53“Y5---g=:ge-; g g.. g}g ; = ............. 2 ....... | 2-7-—-_..-7¢
, 82 ::038.; TR 2| Y ol RSO o
2C51.. .triode-1 ...1.. 1..21.. 9.. 7 W .......... s 40 8 H1-9 BVE.. triode ol 4. A A0 T W o e i B 4t
“ . ..triode-2 ...1.. f..21.. 9.. 7 _ IR | RSl A | & ...diede-1,,,.3..4.. 0,.24.. 7 B o it £
2C52, . .triode-1 ...1.,7..30..14..10 W .......... Qi dane T W 7-8 # ...diede-2,...8.. 4. 00185, & W oG n AR ||
o eatrieten® L1 S 2,080, 4. 100 M B0 4 N % corotioda-3 ;.80 4 018 7 W e B e
SR i s ei Sasias Fig ais Nk B, B M ciscisns s ot . e 1 W 3-4 6X8,, .tricde ..... 1o 0185 20 W s 3 .2 R 4.5
(2D21—Must show short on 5-7) “ ...pentode ...1,.4..8..30..7 ® ... . 8.. - PORER 7 R
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FORM MRC SUPPLEMENT PRECISIGN APPARATUS COMPANY, INC.
5-51 92-27 Horace Harding Blvd., Elmhurst, L. 1., N. Y.
[Page 2 of 3 Pages]
Lever———— Fil, T 177 -] s ee— Fil.
Tube Bection A B C D E W X Y z Cont. Tube Seaction A B.C D E w X Y Z Cont.
BB oo e, BB BB W i snnmsmisisn . - 8 W 1-4 L] L b R B 838808 ‘W ..o - , (P 4 MW 3-8
12B8. . .triode ..... 1 00 A 0810 M ivesiiiaanes B 8 WM 27 *CK-B12-AX........ s A DR e i e - R i 4 W 3.6
0 RO i 4. 2..29..12..90 W ...... L e 11 N BOIC- B AN . i viesnssse Biolar A 1 W i B Ty ; [ A 4 W 3-5
TR TR fos P58 8 "W isanas 8 st | R 11 ® 1-5 SO -B2L-A it iaades B..B.:19.:18.. 2 B ... Bl , (R 4 MW 35
| B ERRRa 155 BB N0 B cisnoiivenvis 9 s 3 MW 1-6 SCK-522-AX...0ovonioss il B Tai2Biv@ I s R Livseas 4 MW 35
B Gl v e Tie 1..86.:90..90 M ...on - e P 4 B 1-6 SOK BB3-AXA e vereeoesensn T U T R R (RIS PR I 4 MW 3-5
18VRB. . .triode ..... By 558 Q01 M Siosas vt | [P E MW 4-5 SCKBBO-AX. . overerosone B o .2 Wl i i , AR 3 W 24
(OSRIR N- PO SR G St e T | I R e Qo= | SCKBO8-AX .. . i0iinosooss B giiqgn oo @ Sl it R S W 2-4
“ - d'Ode ....3.. 4~- 00 0160 011 . """""""" 7 """" . ‘CK'SGQ'AX -------------- 5.. 3..19- -20-- 2 . ...... 2 ----- 1 ..... 4 - 3'5
S e R e el W e | I A SR s F4 BABBAR. ... i Lo 187 B2 8 W civsnmasiis Qi 3 W 14
) PO 1.. 1..20..18.. 8 M civevcanvany 2iiaes 3 M 14 SCK-605-CX.. ..00vcnnnoese 9095098 .7 ‘W i s Bietovs 7 ® 34
. BRI AR A Tod 15880285 B M vrieas . TR i ions 11 W 1-4 B IKC60B-BX.. . ccuccnnooes A CSl N e T RS e ; SPGB " W 2-3
BIC-88. .. Arlodee® .. 0. 12000000 7 Tl s vviiminine A 11 W 1-7 *CK-608-CX....oovvmmnn 1o 82200 8.0 F W e S N 5 W 3-4
RN T G, B T S BT e s 4 B SCK B19:CX...ccriisonness 5.. 2..11..15.‘ T Tl Sl , R 4 W 2-3
Q). 5% e A bae)s iz el lace B "Wl G Soa e aiss e 3 WM 14 5 RN ity | [ 30.. T W s ' PR e 4 B 2.7
. - B S Yoo J32800 4318 W Zaiss | SO LR 4 B 1-6 (717A—M ust show short on 3-5)
(1T T e e N e B 20 0598002 I Guisneiasieas 3 W 24
BB o it 8. A0 8. 7 I e B & CRag S WM 1-6 BOL.. Sivn wvialioseains Bowid. 30000 B W cansriosscesio B 3 B 14
HNCSTBE oo i s wiminis - O, OO T BN S [ B 12 oo 1 ®B 2.7 802, i iiniinannan 6..1..34.. 8..7 B ...... Sieess 11.....4 W 1.7
(HY-75 Red grid cap connects to right hand side of tube, when g?; """"""" é ; gg }3 ; = """ 2o ;11 """ 3 = 1'2
S i e A R TR R T R | e 3 W 1-
815...sect-1 ..... 2. BB 1B T B i " R Dl 7 W 1-5-8
BBl <iomnosRsis 8. i ot ol (B plosecavooe [ I m 1.4 LRRSRIRRE VU Pon BB 0. R G - i s ini 2 N
M. s snaad Ny sl M 7 cisedsen 2.....3 m 1-4 (?15—l:¢d )grud cap connects to right hand side of tube, when
IR oo Vowi ks 00 MY 8T W s v - 3 W 1-4 plugged in
(101F—Test with pin facing top of panel) i (815—Must show short on 3-6)
L s Yo BBV Bos 8 W seisaissisonw 8 3 B 1-4 B30 s ardvieeini Baibin s T 8 B Lpewansaivgssn Wciiansis " 14
e = i Tl R Ol - B A 3 W 14 BAY i isaias .. L0 A0 8 W ... WA e 49 W 17
183-483.. .... R A RR B B W i RS 3 B 1-4 RAT st s A I O T T e e g ey 3 B 1.4
BRBEY 7 R, | M TS, T Y Ol R o 3 WM 1-4 g:éz .............. f" ;..gg..“«;..f = ............. g ..... g = ;g
D—Test with bavonet pin towards er left ner) 0 B0 esssseaasseee o Voo sTBee @ B Coenwevsenide fusinese "
. g o RrAPAER gonner) ARl o AUSRRT RO e b 3 W 14
DURIR R e mnin Vi N A7 08 B B opvcsimmnmiine 2 eie 3 WM 1-5 G ek gt e s SRS R 4 R W i-4
T - P 1 X }gggg g = ............. g ..... 1; = :-3 T o)) B el R 10905885 20 T WMSB;.icanlal, y A 1 WM 2-8
.'2476?21::. .......... Ao A0 T B W i i s 3 MW 1-6 (1201—Plate short test—Depress 3-7 TOGETHER)
¥ N R Yoi B0 000 B T Giivsisensces - e 3 W 1-5 (1201—Grid short test—Depress 1-6 TOGETHER)
OTAA ... Hlatest cov@ic Mo Wi Taa U WM ccvasninaias R H 14 (1201—Cathode short test—Depress 4-6 TOGETHER)
1o Soplatel e WL B En 8 W sraEaaiisis . AR [l (1201——Must show shorton 1-3-4-5-6-7 INDIVIDUALLY)
1171 - i $00400: B 8 W cvossindiee D i 3 W 1-4
IO oiooiis s pcsas 15 18098 8 W i - AR R 11 B 1-6 LT R S W o R B e e ) 4. ...... M i-8
SRAEE oo 3. BG Do 8. B it "y E 1206. . .sect-1 ..... R (R T O B R A TR 5 W 1-8
(3130——May show short on 1-4) W v Beeke@ i TVie Dol lan £ B oo - SR b O 4 W
< R TR 40 q. o 00 F Wl B B i 11 W 1-6
1 R — N 33008800 8 B v . - C- A 11 W 1-6 ABRRE o e .. e op o T W cieons & - (AR 11 W 2.7
T R 1.. 3:.96:..91.. 8 W ...ina Qe B 11 ®W 1.5 [ R 1. A ARS8 W SNk e e 11 B 1-4
QYRR - T L - - G Rl e g T 4 W 1-6 T B 929590 D8 T "W Sisi S gl 6 W 1-8
SATA s o g 15, BE8.98: 7 WM vsiivaiianii B 1 W 2.7 4980 “S s S s Y 19088 T M s 800 B 6 W 1-8
BABR . cnvv s s Giv@lvattes © B cuiwos Biiiniiia Biicavie 1 W 2.7 WL, KRS ey 6..4..3..5..7 W ...... - NG e 3 ™ 1-4.5
QADK i viivovinsrimn Vi 22000005, T8 W ouinees SRR eoine 5 W 2.7 vy LR (e T DR T B e B B 6 W 1.8
BBk AU TR Vi M S P G 3 m 15 1276, RS N L e O I SR e 3 W 1-4
BO0B i ievanie Vo ByalBs las T W Gl RG50S iy 5 W 27 OB e 1 e 10 W, - Kk s 6 W 1-8
852A. ..triode ..... T oMl D8E B M cviietnttian - 11 B 1-6 1282. . 412087 W i - SRR D ¢ W 1-8
“ . .diode-1 o T VR RSN NG & (1232—Mu.t.how short on 4-7) »
s ARl .8 T D8 B W i el ]

ABAABE. s aee 1o i BB LS saiig R 3 W 1.5 JDRR: i e 1., 1..20.-:922.:30 W ..... 8- . B 6 W 1-8
SCRBOTAK . <o scomompmnien 8. B . BBT.. 2. B v - 1,....4 H 85 1291.. .triode-1 ...1.. 4..17..18.. 2 W ............. 2..... a3 ®m 1-4-8
e A e o P 2 O g 2 WG GRS 5 W 2-7 “ ,..triode-2 ...1..4..17..18.. 2 B ... .......... Tamaas 6 =N
SOIBOR-AX .o cueribastas 5..8..5..36..2 W ...... 9. | P 4 W 3-5 1283 .o cunmmnapmnwe Voo 3:.20..18.. & WM ,couvenmninnion 2 ivis 6 W 1.8
SCK-B08-AX. . covvivnennn. 5..3..5..38..2 ® ...... S . e 4 B 3-5 L e 1...7..18..16.. 2 W ...... . - 6 MW 1.7-8
OO R BB AN o s viaoiminiominrss B.. 3.10..4%8:. 1 W ..cvn R 1.....4 MW 8-5 o1 S I B R0 100 8 W it e, 8- st 3 W 1-4
SOICBOB- B . o oinone o svioiess o Bio 3.2 98, 2 W iiie Priae | [ 4 W 8-5 W08 i fios 08 90 . 7 W v . e - Sl 11 MW 1-6
RO -BOZ-AX . i i ve e diee 5..8..10..25..2 W ...... O e 4 W 3-5 BOD: civiinsnneiis T 100520 2 "W v & Qoo 3 B 1-5
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FORM MRC SUPPLEMENT PRECISION APPARATUS COMPANY, INC.
5-51 92-27 Horace Harding Blvd., Eimhurst, L. L., N. Y.
[Page 3 of 3 Pages]

: S S— Fil. R TS Fil.

Tubs Bection A B C D E W oG Y Cont. Tube Section A B C D E W g g Gont.
1610--.-000...c-oc 1‘0 10 37.. B.. 4 . NN 4000.. 2 PR 8 . 1'5 1662....0.....0.0. 1-- 5..%.-12.. 2 6 ooooo . - -

’611 -.0'oo¢-o.o||1-- 2 82..10-. 7 . YRR EE 4 ----- 8 teen 6 . 2'7 ' (1662—"Mu’t‘h°w-h°rt onzg) 3 D 2 ..... 4 - 1 5 7
1612 .Amp. vonsniilon £::10..20.. 7./ Nive s AVt AP 5 M 2.7 1851 1..2..6..26..7 R 4 g

e +O8C, 'o».-o¢3oo 2--12..25.0 7 - TR EEE R 4 ..... 11 . 1852........‘.....1 3 2 6 26 7 . SRR 6'.... 8..'.-11 . 2-7
o ittt vl G Tyt I 1 el T R T 18085 s onvsinresen Too £oo @ 0000 B B weeans Weoei Bioiid B S0
T ol 10+ 0 10 | ot s - 6516. .....(Caution—Levers 4-6 MUST be thrown to position “W” BEFORE
v R e BN T T R | R T AR | RS inserting tube, and MUST remain in position “W" throughout
}222; ooooo "I R }-o gc og% 018 " ; = -h . 2‘. . g.o e g = g"; ALL TESTS"NCLUDING SHORTTESTS)

Yoo e Al el L e Sl e 8 NG S il e o il ol BB
i 08, Y. ok B e e g 8 W Y
o e e WG TR Pt R T | e PR T R 4 W 1-7 TR e ol SR R TS § UG A (e s Bl 8 "W
o~ SRR RO 1 T Y [V [T AR TR 5 W 2-7 BBI0 . e fiig gy R 5.....6 B 3-4
1629 .triode .....1.. 2..25. 24..10 W ...... e s o B e 6 M 2-7 (5610—Must show short on 1-5)
- ’yo ....... 1.. 2 0 o 10 - TN T R R 3'4 ------ .
(1629—80am|tructioncfor Eye Test) gg;g.dd1.; .2 13 13 g = ...... Beiinis g o] . = 1-5-.7
«s cOIOQO~- R L N A EE R RIS "N EERE . 1'4'8
1631...... & el g e AG " A 3.....56 WA 27 “ ...diode-2 ...3.. 0 0.18:.5 W oirrrios sesey Sueens .. N
468D, e s VTR Y R e T O R (i 3. ... WM 2-7 555‘87...tr!ode-1 avedee i Becllive Dol W owschiniessoaes R 7 M 4-5-8
1633 . .triode=-1 ...1.. 7..15..16..12 W ...... i B ®@ W T8 ...triode-2 ...1.. 8..27.. 6.. 7 WM ............ e 1o 2 n
Ry~ o R e T TS i T Il UGS 2.....1 = 6696............. .1..8..0.. 6 W ........i... N R 1 W 34
1934...:&030-; 1 ;"23'2;“13 = s g ..... 3 = 7-8 (5596—"'“" show short on 5-7)

---rio 0- ooooo . ..2 . ee s s tevsnnnn Ve ennn 5783 .............. . PR » e «es § M O.iasnee VU, -
1635. . :r;:go ; } g..gg..}g.. ; = ........ g ..... 2 = 2-7 W& M e (5763-—Must :ho%: a;grt Zn g-s? Saasy Mawasy o we
i SERIAas® L1 R R0 R T M aiisaisvssesae Qieese S\

1644. . .pentode-1 .1.. 6..30..13..10 W ...... B 4.....83 M 6-7 *CK5829...diode-1....3.. 8.. 0..17.. 7 B ............. Boreenns m 3.5

« . nentode-2 .1.. 6..80..13..10 MW ...... B Qi 1 o 5879 o ISR 28 O ST o VAW i i ain s ain [ PR [

18807 . it e Xin VAR T W s B M A T e el s Lox %0020, 20,0 ZOM csecer Teondt Bepeicd M. 400
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