FORM '920-11-
12=R9wi0 INSTRUCTIONS FOR OPERATING THE PRECISION
SERIES 920 AND 922 DYNAMIC ELECTRONOMETERS

The Series 980 and 922 Dynamic Electronometéms are modern push<button operated
radio tube analyzers combined with rotary range selective systems for obtaining measure-
ments of A.C. and D.C. voltages, ohms, decibels and gurrent for all modern radio set an-
glyses. They also provide a system for obtaining qualitative analysis of ballast units and
of both raper and: eleetrolytiec condensers.

The tube analyzer circult of these Instruments makes use of an exclusive PRECISION
engineered tube test system, which in one operatlion, efifectively checks the two most ort-
ant electrical characteriatics of a radic tube, namely, MUTUAL CONDUCTANCE and CATHO
STEUCTTRE (EMISSION).

The novel sutomatlec Interlocking PUSH-BUTTON element selector, incorporated in thre
Serles 920 and 922 provides for simplicity in operatlon, visible fillament continulty testa,
apeedy short check, cathode leakage, ballast unit tests, and rapldly locatea all tube ele-
ments for application of individual test voltages.

From the features llsted, 1t will be noted how both tube teat and aet teating can
be efficlently and easlly accomplished with the Serlea 980 and 922 lasboratory testers.

TIBE ANAIYZING. FEATURES

l. A DYNAMIC TUBE TESTER employinz an exclusive PHECISION éngineered cirecult)
which In one opermtion, effectively teats all radlo recelving tubes for both
MUTUAL CONDUCTANCE and CATHODE STRUCTURE (EMISSTIODN).

2. TESTS ALT TYPZ T'BES: ACCOMMODATES ALL FILAMENTIVOLTAGES from 1.4 to 110
volts, including the new 35, 45, 50, 70, 85 and 110 volt {ilamenta. TESTS
ALL LOKTALS, BANTAM JFNIDHE{ infature hearins Ald and Pocket Radio Tubes),
BANTAMS, SINCTE-ENDED |Television Amplifiera), REGULAR OCTALS (MG, G AND
¥ETALS), SPRAY=SHIELD AND OGLASS TYPES, and the NEW MIMIATURE 7 PIN TYPES.

3. TUVBE ¥MERIT Indications are read directly on a three colored ENGLISH READING
SCALE. :

4. DOUBLE WINDOW ROLLER TUBE CHART provides- speedy, easy readlng tube references.
New charts furnished from time to time at no charge.

5. DUAL FREE=POINT FILAMENT TERMINAL SELECTION locates terminals of ALL flla-
ments (singcle, double, center-tapped and tapped) r&gardl&as of any rotating
pin pjaitiﬂns.

6« VISIBLE FILAKENT CONTINUITY TESTS show up open fllaments for ALL types of
tubes regardleas of fllament base connections. Thia FRECISION developed
feature eliminates delay by lmmediately determining whuthﬂr or not the fil-
ament of a tube under test 1ls Iintact.

T+ AUTOMATIC PUSH=BUTTON SYSTEM: PRECISION deslzned Interlockling push-button
aglector aystem afforda the extreme In flexlibllity for non-obsolescent FREE
FOINT TUBE ANALYSIS and lnsures abllity to accommodate future tube releases.

8. SFECIFIC INDIVIDUAL Lﬂﬁﬂﬂ;&ﬁugvﬂLTAGEﬂ {control grid, screen, plate, etc.)
applled to reapective elements of tube under teat.

3. VAFYING A.C. SIGNAL applled to contreol grida.

10. METEF READS IN PLATE CTHCUIT: Indications therefore are entirely dependent
upon control actlon of ALL intervenlingz elements.

1l. OPEN ELEMENTS: Shows up tubes with any open element. The PRECISION DY¥NAMIC
TEST NECESSITATES ALL ELEMENTS Intact for oroper reading.

l2. TESTS diodea, tricdes, rectifiers, tetrodes, pentodes, multi-purpose tubes,
' zaseous typea 0Z3-0Z4 and remote econtrol geascus types O0A4 and 2A4 regardless
of varying fllaments or other element posltionsa.

13. MULTI=SECTION TUBES: Individual tests for each sectlon of multi-section
tuhea including viasible teats of the fluoreacent screen and winking effect
on cathode ray indicator tubes. No shifting of tubes necessary to obtaln
all teata.



SERIES 920 and 922 - PAGE 2

14. HOT CATHODE LEAKAGE TEST: Senaltive neon method gulckly ahowa up poor cathods
atructure in aceonrd with leakage zpecifications of lemding tube manufacturers.

15« HAT INTEE-ELEMENT LHORT TESTS made ingeniously almple through the use of FRE-
CISTON Automatiec Interlockins Push-Buttons.

16, MNOISE TEST pin jacks incorporated for earphone or ampllifler connectlon. Each
element can be separately tested for nolae through use of free-point Automatie
Interlocking PUSH-BUTTON ELEMENT SELECTOR SYSTEM.

17« BALLAST TESTS: The regular tube test aockets accommodate all ballaat unit
teats for open and loose elements and leskage between sections of multl-
section ballasts; made poasible through the Freclslon Push-Button ayatem.

18« PILOT LIGHT TEATS for all miniature serew base and bayonet type lamps.

19. ANCTRACY of the tube teat circult is closely maintained by the use of Indiv-
idual calilbratint controls, adjusted and sealed agaeinst laboratory standards.

20. LARGE MODERN PRECISION SOUARE METER.
21. TUBE SEL«CTTON REFERENCES plainly marked on panel. HNothlng to remember.
22, PILOT LIGHT ON-0FY INDICATOR: [used line plug.

23. NICEO-LINE ADIISTHE read directly on meter, provided by uae of wvariable
heavy duty line voltaze control. No arbltrarily tapped tranaformer employed.

24, TELEPHONE CAFIED WIRING EMPLOYED THROUGHOUT.
SET ANAI YZING FEATITRES

25. SIX A.C. VOLTAGE KANGES at 1000 ohma per volt:
0=12; 0=80; 0=300; 0=500; 0=1200; O0=3000 volta.

26. SIX D.T. VOLTAGE EANGES at 1000 ohms per wvolt.
O0=12; 0=00; 0=300; D=500; 0=1200; 0=3000 volta.

0=1.2; 0=12; 0=120; 0=-500 MA; and O0-12 AMPERES.

28, FOUER RESISTANCE RAKRGES:
Q=400 ohma (20 cohms center)SHUNT METHOD.
0=100,000 ohms (800 ohms center).
O=1 Megohm (BOOO ohms center).
0=10 lMegohma (80,000 ohms center).
All ohmmeter ranges powered by self-contained supply. A 4% volt battery
powers the low, medium and 1 MNegohm rangeas.

20. SIX DECIBEL RANGES FROM =10 to HE& DB.

30. BSIX OUTPUT RANGES:
O=12; O0=60; 0=300; O0=8600; 0=1200; 0=3000 volts.

Zl. PAPER CONDENSER [EAKACE TEST3. ©Sensltive neon method.

32. LEAKAGE MEASUREMENTS on all types of electrolytic condensers read
directly on meter in terms of current per miecrcfarad.

33. MASTER RANGE SELECTOR SYSTEM providea for obtaining all measurements and
tests at only two polarized pin jacks except for 1200 and 3000 volts and

12 AMPERES.

34, SHUNTS WIRE WOUND to 1% accuracy on impregnated moisture proof bobbins.
Metallized multipliers matched to 1% msccuracy.

35. LARGE MODERN PRECISION SQUARE METER 2% accurate, D'Arsonval type. Base
sensitivity of meter 400 microamps at 160 millivolta.
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36. LAHROE EASY READING scaleas and numbers. A.C. correctlion scale and declibel
scale printed in red.

37. ACCURACY of the A.C. voltage and Declbel ranges 1s closely malintalned th}nugh
individual ealibrating controla, adjusted and sealed againat laboratory standards.

It ia strongly suggested that the following be read carefully in order to obtain
the utmost benefit in accurate tube and set teating results, which the Serles %20 and 922
[fnemie Electronometers afford.

To obtaln a quicker understanding for ease In operation, 1t is firat besat to
take into consideration the function of each control, switch and part incorporated on the
instrument panel.

CONTROL "A" serves a double purposa:

1. “hen rotated to 1,2,3,4,5,6,7,8 or 9, it selects the control grid of the
particular tube under test regardless of element pin position and when in any one
of these 9 positiona, alao allows the line-check meter indication.

2. When set to either the A.C. or D.7. posltion, it allows the multl-range
meter facilities to be availlable at the two polarized "EXT. TEST" pin jacks loca-
ted directly below CONTROL "D".

CONTROL "B"™ selects the correct filament voltage for the tube under teat, providing a
complete range of operating potentiamls from l.4 through 110 wvolts. It will be noted that
this control may be set to any one of 18 positions numbered from 1 to 18. Necessary flla=
ment voltages are applied when set according to roller chart data listed under columm "B".

CONTROL "C"™ 18 s dual potentiometer and serves a double purpose:
T. When testing tubes, thils control provides a variable A.C. signal which
i3 sutomatically applied to the control grid selected by CONTROL "A".

2, When multi-range meter functions are being utilized, this control acts
a3 ohmmeter mdjustment for the first three resistance ranges.

CONTROL "D" 1s a speclal tapered potentliometer. When tube analyses are taken, this con-
Frol functlons as a varlable meter shunt enabling the setting of ealibratlion limits for
all tubes as noted on the tube test roller chart.

CONTROL "E" 1s primarily a screen-grid selector. Its major function 1s to pick out
refardleas of element pln position) the screen-grid of multi-element tubes and at the
same time, apply correct screen voltage and load. CONTROL "E"™ alao provides for the
following:
a) correct voltagea and loads for general purpose triodea.
(b) correct voltagea and loads for testing rectifiers and dlodes.
{ec) correct voltages and loads for testing the gasecus types 0Z3-0Z4
rectifliers.
(d) proper circuit connections for obtaining visible test of the
fluorescent screens of all cathode ray tuning Indlcators.

CONTROL "F" serves a dual purpose:

When tube test functiona are employed, this control acts as a free-polnt fil-
ament return terminal selector, with reference to the c¢ircled numbers, posltions 1
throu 12.

& When multi-range meter functions are employed, thls control acts as a MASTER
RANGE SELECTOR allowing for all A.C. and D.C. measurements (except 1200v, 3000v and 12
Amperes) from the two polarized "EXT. TEST" pin jacks. This feature 1a available ONLY
when CONTROL "A" 1s set to elther the A.C. or D.C. poaltion. T

THE LINE ADJUSTMENT CONTROL serves a double purposet

or tube analyzing, it 1z used to adjuat the line voltage by bringing the meter
pointer to arrow head center of the scale plate marked "LINE", and when employing the 0-10
Megohms Range, this control is used to accurately regulate the tester power supply. This
control 1s a heavy duty wire wound potentiometer, thus assuring posltive mlcro-voltage
ad justment.

THE AUTOMATIC PUSH-BUTTON SYSTEM consists of 12 push buttons identified as "OFF - A (Fil=-
ament Gontinulty) - B = C = D - E = F = G = H - J =« READ METER - TUBE MERIT". These
puttons perform the following functiona:
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OFF BIITTON:
TOFF" button, when in the down or depressed position, shuts instrument "off"

and simultanecusly releases any other buttons that may have been previously depressed.
To turn instrument "ON", press lightly on "double action" "TUBE MERIT" buttm

loceted at opposilte end of the push-button system.

TUBE MERIT BUTTON:
Thia double action button has been so designed as to perform two entlirely

different functionas depending upon the operating pressure.

ls A light preasure, as described above, releasses the "OFF" button and
thereby turns instrument "on", and provides immediate "LIMNE" indicatlion on meter,
as long as CONTROL "A" is in any one of the tube testing positions 1 through 9.

2. When fully depressed, the "TUBE MERIT"™ button, aside from interrupting
the "LINE" indicatlon on METER, alsoc provides an ingenious mechanical arrangement
which allows any required number of the lettered buttons "A" through "J" to be held
down ("locked") and remain in the depressed position.

READ METER BITTTON:
a tton, (which 1s in no way mechanically interlocked with the rest of
the push-button system), merely provides mefer reading for tube quality indicatiens.

LETTERED BUTTONS A-B-C-D=E=F=(-H-J connect to correspondine prong positions of the
sockets, permittinz an arrangement whereby any combination of electrodes required,
may be connected 1nto the appropriete portlon of the teat circult, regardless of
element pin posltions. This lettered =et of push buttons operates through the cir-
cult In conjunctlon with CONTROLS "A"™, "E" AND "F", providing a complete FREE=POINT
TIBE ANALYSIE EYSTEM affording extreme flexibillity for future tube releases.
The manipulation of these lettered buttons serves the followin- purposes:
(a) Lettered BUTTON "A"™ provides for VISIBLE (MEOM LAMF) FILAMENT
CONTINUITY TESTS unless otherwlse noted on roller tube chart.
TEETéh} Frovides for HOT INTER-ELEMENT ZSHORT CHECK and CATHODE IEAKAGE
, le) Provides for proper tube circuilt selections for quality indica-
tions.
(d} Provides for qualitative BALLAST UNIT TESTS, with CONTROLS MaA™ - -
Y and "F" in position #12.

THE PROPEH CONTROL AND PUSH=BUTTON SETTINGS FOR EACH TUBE TO BE TESTED
ARE INDICATED ON THE T"BE TEST ROLLER CHART.

SOCKETS:

This instrument employs individual loktal, octal, combination 7 prongz, Bantam
Jre, 6 prong, 5 prong and 4 prong sockets. All tube analyses, 1i.e., filement continuity,
hot cathode leakage, hot neon short check, tube guality tests and ballast unit teata are
obtained from ANY ONE of the required sockets without the necessity of shifting the tube
or ballast unit under test. Thls instrument also includes the new miniature

" n
OVERHEAD CONNECTOR CAP: BUTTON" 7 pin socket.
The bakellte encased twin grid cap, (connected to flexible lead) asccommodates

the top caps of both octal and non-octal types of tubes. This connector cap is attached
to tubes requiring same, while all tests are made.

THE METEH:

The meter employed 1s of large square, modern design and ruggedly constructed.
"he movement 1s a D'Arsonval type of 2% accuracy. The knglish reading scale plate incor-
rorates a wide three color sector divided into markincas of REPLACE - WEAX - 00D for tube
merit indication.

"CONDENSER TEST™ TIP JACK:

a p Jack, conjunction with elther one of the "NOISE TEST" jacks, provides
for checking leakages in paper condensers by the neon lamp method and also provides for
neon lamp continulty teatling.

"NOISE TEST" TIP JACKS: provide for the insertion of an earphone or amplifier to obtain
audible nolse tests on tubes.

THE NEON LAMP "SHORT INDICATOR" located immediately above "NOISE TEST" pin jacks, affords
8 senaltive visible Indlcatlon for fllament continulty tests, short checkling tubes and
testing ballast unitas.

THE PILOT LIGHT TEST SOCKET located in center of combination 7 prong socket, accommodates
all minfature screw and bayonet base pllot lamps. Voltages are selected at CONTROL "B" i
accord with corresponding fllament voltage switch position, and CONTHOL "F" at number 1.
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GENEFAL OPERATING INSTRUCTICHS

with "OFF" BUTTOK depressed, connect fused plug of instrument to any 50-60
c¢ycle 110-125 volt A.C. source.

(a) Refer to the tube test roller chart for the tube number required and set
COKTROLS "a"™, "B", "c", "p", "E" and "F" to positions deslgnated for that tube.

NOTE :=For simplicity in locating any tube type number, 1t will be helplul to
note that all tubes are listed in strict numerical order beginnlng at
the top of the left hand window cpening, continuing downwarad to the end
of the roll and thence to the top of the right hand window opening, etec.

(b) Lightly press (and then remove finger irom) the "double action" "'UBE MERIT"
BUTTON to turn instrument "ON". (It will be noted that this button thereby remalns
in the normal "UP" position.) Then rotate "LINE ADJUSTMENT" knob to bring polnter
of meter to arrow-head (center of scale) marked "LINE".

NOTE:-In the even that "TUBE MERIT" BUTTON i3 accldentally fully depresszed,
then "LIVE"™ indication will not be had., To disengage this button,
merely denressa the "OFF" button (which will ALWAYS release any previously
desressed buttons); also "LIKE" indicatlon wlll be had on mEE%} ONLY
when CONTHOL "A™ is set to the tube test positions 1 thkrough 9.

(e¢) Insert tube to be tested into lts respective socket and allow to heat
(connect overhead cap when neceasary). Any deviation of the meter polnter from
the "LINE™ pcsition should at this time be corrected by rotating the "LINE ADJUST-
MENT" knob to agaln bring meter polnter to arrow-head (center of scale).

FPILAMENT CONTINUITY, HOT CATHODE LEAKACE AND INTER-ELEMENT SHOHT TESTS.

After settings are made as noted above, then proceed to cobtaln these tests by
aimply depressing lettered buttons A-B-C-D-E-F=0=H=J In consecutive order and watch neon
lamp SHORT INDICATOR for glow or contlnuous flicker.

INP ORTANT :=NEON LAMP INDICATION SHOULD BE HAD ONLY ON FILAMENT CONTINUITY
"aA" BUTTON, OR WHATEVEL OTHEH BUTTON Ok BUTTONS MAY BE DESIGNATED
ON TUBE CHAHT FOR FILAMENT CONTINUITY.

Inasmuch as the fllament of the tube under test 1s disengaged when the "FILA-
MENT CONTINUITY" BUTTON 1s depressed, 1t 1a necessary that this butteon be lmmediately
returned to normal position (by depressing any other button) and thereby allow tube to
remain 1n a heated condition for further test. Tube under test should be rejected as
defective (open fllament) if neon lamp falls to glow when the "FILAMENT CONTINUITY"
BUTTCKN 1s depreassed.

DISEECARD ANY MOMENTARY NECON LAMP FLASHES A3 BUTTONS ARE DEPRES3ED. These
flashes are merely the discharge of condenser in short check clrcult.

NOTE:=%Yhen manipulating the lettered push-buttons for obtalnling FILAMENT
CONTINUITY, CATHODE LEAKAGE and INTER-ELEMENT SHORT TESTS, 1t 1s
important that the "TUBE LERIT" BUTTON be in its normal or "Up"
position. This willl sllow for indlvidual tube element tests and
sutomatic release action on each of the prevliously depressed buttons,
thereby permltting only one button at a time to be in the down posltion.

A dlscernable neon lamﬁ glow or continuous flickerlng when any one of the
other lettered buttons "B" to "J" are depressed, indicates an Inter-electrode high re-
sistance leakage or short ln the tube under test and should be rejected without further
testing, (unless otherwlse noted on the tube test roller chart).

While making combined CATHCDE LEAKAGE and INTER-ELENENT SHORT TESTS, it 1a
advisable to tap the tube as each of the lettered buttons 1s depressed. Inasmuch as
these tests are made while the tube 1s in a heated condition, the tube should be allowed
time to heat up suffleclently. In thls mamner, shorts or leakages that may occur due to

pansion of internsl elements can be more resadlly detected.

Inasmuch as all tube elements connect to Indlvidual lettered push-buttons,
there 1s no neceaslty to employ a separate cathode leakage button. Cathode leskage will
therefore be detected when the respective button, corresponding to a particular tube's
cathode. 1s depressed.
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AUDIBLE NOISE TEST.

An audlible nolise test of defective and nolsy tubes can be had if desired, by
inserting an earphone or audlo amplifier system Into the "NOISE TEST" tip Jjacks. The
testing procedure is the same as outlined for obtainlng HOT CATHODE LEAKAGE TEST and
HOT INTEE-ELECTHODE SHORT TEST described above.

An intermittent or constant loud auwdible hum when making CATHOD® LEAKAGE and
HOT INTER-ELECTHODE SHOET TESTS wlll 1ndicate loose or shorted cube elements, & causge
for fading and noisy radioc receptlon. A loud audible hum when "FILAVENT CORTINUITY"
BUTTON is depressed, 13 normal and ls lndicative of a contlnuous fllament.

DO NOT ATTEMPFT TO OBTAIN TUBE QUALTIY METER IWDICATION UNTIL AFTER SHOKT

TESTS AKE MADE, ELSE SERIOUS DAMAGE MAY RESULT TO INSTHUMENT.

TUBE QUALITY INDICATICN.

With all controls set at thelr respective positions for the tube under test
and line adjustment made, first fullg depresas "TUBE MERIT" BUTTCN and then depress, one
at & time, ONLY THOSE LETTERED F -BUTTONS DESIGNATED ON THE TUBE TEST ROLLERK CEART
for that particular tube. After the buttons called for have been depressed, a tube
quality indication on the meter will be obtained when the "READ METER"™ BLTTON 1is de-
pressed and held down.

In the event that the wrong lettered push-button has been depressed, merely
depress the "CFF" BUTTON whiclh also functiocns as s GENEKAL RELEASE., This sctlon will
disengage and return all buttens up to normel position. Thls same procedure should be
followed after completlion of test is made on & tube and 1t 1s deslired to continue test
procedure on another tube (or enother section of a tube as noted below).

DIODE TEST INDICATION (NOTE CAREFULLY).

when testing the sectlon of a tube idantified by the word "DICDE" as noted on
the tube chart, DO NCT REFDH TC THE ENGLISH FFADING SCALE. It will be noted that within
the red REPLACE sector, there is an arrow line with small letters marked "DICDES". A
poor DICDE reading will be indlcated If the pointer of meter does net reach the line
marked "DICDES". A gnﬂd DICDE reading will be indicated if the needle polnter falls
anywhere beyond this line even though the polinter stlll remalns 1ln the REZLACE sector.

JPECIAL ROLLER CHEART NOTATIONS.
1. As will be noted on the roller tube chart, certain few tubes are accom=-

nanied by notations such as "OK over 3 of scale" or "OK over 1/% of scale". This implies
that even though the meter pointer may fall within the red REPLACE sector, the tube 1s
not to be rejected unless it falls below the portlons cof the scale menticned.

2. VISIBLE EYE TESTS. As noted on the tube test roller chart, the advanced
tube test circult features incorporated in the PRECISICH Dynamlc Electronometers provide
two viszlible flucrescent ascreen (eye) tests aside from the regular triode secticn test.

(a) Visible indications of the fluorescent screen.
(b) Open and close effect of the shadow sectlon.

PROCEDUREt- Upon completion of triode section test, (ms noted on tube
test roller chart), reset controls for EYE 3ECTION TEST and depress "TUBE LERITY
BUTTCN. Depress the firat button called for, znd a visible lumlnous screen will
‘be had when "RZAD METER" BUTTONW 1s depressed. Then depress the second button
called for, with "REACD METER" BUTTON still held down, to obtain closing eye
effect. DISREGARD METEN INDICATICHS OIF EYE TESTS.

3. TJOA7 and 117NT RECTIFIER TEST, Because of unusual internal connecticns,
the TOAT and 117N7 RECTIFIZE sections requlre a speclal test procedure.

ELttDnE (4 and E) or (A) rcﬂpectivelr, .25 noted on the tube chart, must
be denressed situltaneously along with the "HREAD METER" BUTTON. Normsl meter indica-
tion will be obtalned for a few seconds and will then gradually recede (fade) because
the TOAT7 and 117KT7 fllament connectlons must necessarlly be Iisolated from the test
clrecult to provlide merit indication for the rectifier sectlon. RECTIFIER merlt is
therefore to be judged only by the initial meter deflection. Buttons (A) or (A and E)
must be Immedlately returned tc normal position 1f 1t 1s desired to keep the fllaments
of the 7OAT or 1l17H7 in a heated condition.

GAS TYPE RECTIFIERS 023 and 0Zl.

Wwhen testlng these gas rectifier types, it will be noted that the meter
sinter will remain, for a short Iinterval, In the RIPLACE sector and then deflect into
the GOOD sector. Thils ccndition 1s nnrmal for a good pas rectifier. MHowever, should
the meter polnter remaln constantly 1n the REPLACE sector (after the lapse of =everal
seconds) then the gas rectifier can be termed as defective.
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MULTI-SECTICN TUBE TESTS.

Full wave rectifiers and multi-section tubes such as double triodes, triode-
diodes, pentode-dlodes, duo-diodes, frequency converters, pentode-tricdes and pentode-
‘actifiers, contaln either a second plate, a second triode or other combinaticn of
dections. These tubes are deslgnated on the tube chart whereln each of these sectilons
i3 separately descrlbed and settings glven.

Treat each of these sections as if testing individual tubes for "TUBE QUALITY",
ag outlined above, by settlngs controls and lettered push-buttons designated for each
sectlon. The circult employed in this Instrument permits testing of the individual
gectlicng of multi-sectlon tubes and 1t ls therefore strongly suggested that a complete
test be glven to these types asince any cne poor sectlon will hinder proper operaticn in
the radio receliver.

NOTE:=It 1s advlsable, when cobtalning a TUBE QUALITY indication, to tep the
tube under test. At times it wlll be noted that such tapplng may cause
a notlceabls meter polnter fluctuation. Such fluctuatlion indlcates
loose Internsl element structure which mey ceuse a nolsy, fading condl-
tion when operatliug In & radic receiver.

TUBE BRAKD VARIATICONS.

In determining the tube test limits for this instrument, Preclsion engineers
1n cooperation with the englneering divisions of lesding tube manufacturers, have spent
conslderable time checking thoussnds of tubes iIn the production run of all tube types
of each and every leacing tube manufscturer. From the information sc gathered, the data
on the roller chart, accompanying this instrument, has been compiled.

Inasmuch as extensive and Intensive research Is constantly being made in the
radlo tube Industry to Improve and stablllize the electrlcel and mechenicsl construction
of tubesz, 1t 18 not uncommon for a tube manufacturer to mske & ckenge in a partlcular
tube's specificatlieons. Thls change, though not necessarily readlly noticeable Iin radlo
set performmance, may nevertheless be made to improve tube stebllity and 1life. This
chanpge or variation may, however, Indlicate itself on a dynamlic tube tester and there-
fore necessitate a new set of test limits, for that partlicular type number produced by

he manufacturer who has made thls change.

Therefore, should a particular type number of a given manufacturer be found
to vary consistently from the assigned average roller chart limits, merely redetermine
the new CONKTHOL "D" average setting required to pass these tubes at spproximately the
center of the letter "G" of the word "GOOD" in the green sector, and record same for
future reference with respect to that manufacturer.

It can readily be seen that & consistently low or high reeding for any particu-
lar tube type of a deflnite manufacturer i1s not to be take as indicative of a poor or
better run of tubes, ncr as & defect in the tube tester.

PILOT LIGHT TE:ZTS.

The minlature base aocket located in the center of the combinatlion seven prong
tube socket mccommodetes all miniature screw and bayonet bese type pllot lamps, Christmas

tree bulbs, etes, Test procecdure 1ls as follows:
(a) Select proper fllament voltage with CONTROL "B"™ in accord with voltage speci-

fications as indicated in paragraph pertalning to the descriptlon anc function of thils

control.
(b} Turn instrument "OH" and adjust for "LINE"™ before inserting bulb into minlature

socket. Also set CONTROL "F" at position number 1 and CONTROL "A" at nurber 2.

IMPORTANT NOTE:=If difficulty 1s ever experlenced when testing tubes
with OVERHEAD grid ceps, always FIRST check for continulty
between flexible grid cap lead and bakellte encased dusl
cap connector. The flexible wire occaslonally bresks at

the point of entrance to the cap connector.

BALLAST TNFOEMATION

ALLAST TESTING: The neon short check clreult In conjunction with the lettered push-
.ttons provides & simple and effectlive method for obtalning the feollowlng ballast tests:
l. Point to point continulty test of each tapped sectlon of multliple
section ballasts.

2+ Tests for loose elementa.
3. Tests for leakapge between separate sections of multi-purpose ballasts,




Qlﬂ-ﬁlE-th-QIE-QED-QEE-QEH Tube Test Instructlions - Page L

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

(RMA STANDARD OCTAL TYPE) BKLIAG
(REPLACEMENT TYPE) BKX55AC

The first letter "B" on both types, 1 used, indicates ballast action.

The letter "K", "L" or "K" on both types, indlcates type of pllot lamp.

The letter "X" or "Y" or "Z" immediately followlng the pllot lamp designation
denotes & particular SERIES of base wiring and appears only on replacement type ballasts.

The numerals "L9" or "55" appearing on the ruspactivu_Egpaa, indicates the
total voltage drop produced by the ballast resistor including the pllot lamp.

The letter "A" or B-C-D-E-E1-F-G-H-J, appearing on both types and immediately
followlng the voltage drop numerals, designates the particular BASE WIRING circult used.

The letter "G" following the base wiring clrcuit deslignation on both types,
if used, indicates octal base glass unit.

A letter "J" following the base wlring deslgnation such as K55CJ, refers to
an internal jJjumper between plns 3 and L. (8See TEST PROCEDURE.)

Where the letter "P" or "PR" appears after the base wiring designation, such
as K55CF or K55CPR, this 1ndicates an additlonal resistor section 1s employed for the
rectifier plate circuit. (See TEST PROCEDURE.)

FOR STANDARD RMA OCTAL TYPE BALLASTS, THE BASE WIRING DESIGNATICN (A-B-C-D-E-
El=-F-3-H-J) I3 THE ONLY INFORCATION NECESSARY FOR TEST FURPOSES.

FOR REPLACENENT TYPE BALLASTS, THE X,Y OR Z SERIES AND BASE WIRING DESIGHATICHN
I35 THE INFORMATION NECESSARY FCOR THE TESTING OF THESE TYFES.

BALLAST TEST PROCEDURE

The OCTAL SOCKET is used to accommodate all octal base type ballasts.
l. ALL CONTROLS MUST BE IN THE FOLLOWING POSITIONS DESIGNATED EBEFOHE
ANY ATTEMFT IS MADE TO TEST BALLAST UNITS:

Set CONTROL "A" to #7 position
Set CONTROL "B" to #16 position
Sat CONTROL "C" to O position

Set CONTROL D" to O posltion

Set CONTROL "E" to #7 posltion
Set CONTROL "F" to #l2 position

2. Turn instrument "ON" and adjust for "LINE" indication on meter.

%. Refer to the test data list on bottom of page and classify the ballast
unit to be tested according to lts HMA or XYZ SERIES and BASE WIRING,
and note LETTERED PUSH-BUTTONS celled for and then insert ballast unit
into 1ts reapective socket.

CAUTION:- KEVER DEFPRESS "READ METER"™ BUTTON DURING BALLAST TESTS.

First fully depress "TUBE MERIT" BUTTON, sc that locking action will be ob-
talned on the lettered BUTTONS "A" through "J". The lettered push-buttona called for
are then depressed, one at 8 time, in the order as indicated on previoualy mentloned
BALLAST DATA LIST and sach button depressed therefore remains in the down Eusitiﬂn.

All depressed buttons are released to the ncormal "UB" positlon (by use of "CFF" BUTTON)
only after all of the tapped sectlons of a ballast unit have been tested.

NOTE:=Disrepgard "FILAMENT CONTIKUITY" marking on "A"™ BUTTON and employ
thlis button, whenever called for, 1ln the seme manner as the other

lettered buttons.

A contirnuous neon lamp glow after each consecutive lettered push-button
called for 1s depressed, lIndicates that the sectlon 1s not open. An open sectlon
(anywhere 1n the chain) wlll cause neon lamp to become extinpulshed when that section

lettered push=button is depressed.
It 1s advlsable to tép the baellast unit after each of the push-buttons called

r is depressed. In this manner, loose elements cean be ascertalned by notlcing any

1lickering of necn lamp.
Vhere letter "J" follows the base wiring designations such as K55CJ, then it

s necessary to include BUTTON "B" for test purposes and 1t should be the last one to
be depressed.
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Where letter "P"or "PR" follows the base wiring designation such as K55CPR or
K55CP, then 1t 1s necessary to include BUTTON "D" for test purposes and it should be
the firat button to be depressed.
The circults of the base wiring designations "F", Ugh, 6 WHM op ¥J0 guch as
ML2H, consist of two multl-purpose sections in one unit and as will be noted in the
BALLAST DATA LIST, each indlvlcdual section 1s tested as an independent unit. The neces-
sary lettered push-buttons for elther sectlon are enclosed in parentheses.
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# LEAKAGE TESTS: Tests for leakages between sections of multi-purpose ballast units
having BASE WIRING designations "F", "g", “H" opr "J" (as noted above) are accomplished
by depressing both buttons "BJ" with all other push-buttons remaining in the (UP" normal
position. A neon lamp glow wlll indlcate leakage between the two independent sections,
and the ballast unit should be rejected as belnpg defective.

Where letter "J" follows the multi-purpose type base wiring designation "KM,
"M, "H" or "J" such as K49FJ or KL9GJ, then it 1s necessary to Include BUTTON "B" when
testing the second sectlion of such ballasts. This additional button should be the last
one to be depressed when testing this section. T

All ballast type resistors (used 1n battery and AC-DC recelvers) having a
single resistance element across the flilament prongs of their respective bases, may be
accommodated for tesat purposes by employing BUTTOK "A", and unit inserted in proper
socket.

TEST DATA LIET FOR RMA CODED OCTAL BALIAST UNITS AND FOR
REFPLACEMENT (Four and Cctal Prong) "XYZ" SERIES

BASE BASE ) BASE -
WIRING DEPRESS WIRING DEF RESS SIRING DEPRFSS
A A C AF E AFJD
X=4 A X=C AC El AF
Y-A F Y-C FH F (A) {J}#
Z-A A . F=( AD a (A) (J)#
B AF D AFJ H (AF) (J)%
X=B AC =D ACB J (AFD) (J)=
Y-B FH YD FHJ
Z=B AD

# Check for leakage between sectfcns as noted 1n Operating Instructlions heading "LEAKAGE
TESTS".

TO TEST PRIVATELY COLDED BALLAST UNITS, REFEK TO BALLAST UKIT LANUFACTURER
FCR THEIR CONVERSION KEPLACEMENT LISTINGS OF PRIVATELY CCDED BALLAST UNITS.

QUALITATIVE PAPER CONDENSEH TESTS:= The CENTER PIN of the "Bantam Junior" sccket,
located at the upper left hand side of panel, 1s used in conjunction with
elther one of the "NOISE TEST" pin Jacks to obtaln peper condenser tests
by the sensitive neon lamp method. The self-contained power supply applies
the necessary rectlfled voltage to the paper corndenser.

PROCEDURE:

l. Connect instrument to any 50-60 cycle 110-125 volt A.C. source and
turn instrument "CN".
2+ With CCNTRCL "A"™ set to #1 position, rctate "LINE ADJUSTMEET" knob
to obtaln "LINE" indlcation on meter.
5+« Then fully depress "TUBE MERIT" BUTTON ard incert tecst leads into
the previously mantinnag jacks. Apply free ends across paper condenser to be
tested, while cbserving indications on neonglow lamp.
(a) A steady glow of the neon lamp indicates a low D.C. resistance or
short clrculted condenser.
() A flickering neon lamp glow Indlcates a high reslstence leakage condition.
(¢c) No indication on neon lamp indlcates that the condenser under test 1is
open or the capaclty is too small te cause neon lamp to reglster visibly.
(d} A good condenser will cause an Instentaneous necn lamp ilash, the duration
of which 1s dependent upon the capaclty being tested. The greater the
capaclty, the longer the duraticn and vice verszsa.

Polarity need not be ocbserved when testing paper condensers.

NOTE: The "NOISE TEST" pin jacks may not accommodate the insulated type of test tips
a8 employed on multi-meter test leads, but rather require staendard phene tips
as found on earphone leads, in order to reach the deep-set open circulting

contacts.
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GENEHAL NOTES:

If the instrument falls to function, the two one ampere fuses incorporated
in the "fused male plug" should be inspected and replaced if necessary. For fuse re-
placement, it 1s not necessary to take the plug apart. Two holes, to be found on the
top of the plug, allow for insertion of a polinted object whlich will ejJect the fuses.

If difficulty ls experlienced in regard to proper operation of the in-
strument, replace the BO type tube to be found on the underside of tester panel. A
defective B0 tube willl prevent obtalning proper line adjustment indication.

The neon lamp 18 a (=10 General Electrle 115 volt, 1 watt, candelabra
base. Replacement, 1f necessary, should be made only with this type or its equivalent.
If difficulty 1s experlenced in obtalining this neon lamp, 1t may be had by ordering
direct from factory with remittance of 55¢ in stamps.

GENERAL INFORMATION

Instructicns and guarantee card are enclosed with this Instrument. MNall
the puarantee card at once for future information to be malled from thls record. New
roller tube charts are printed from time to time glving the latest tube data testing
Informatlion. Unless the registration card 1s In our flles, we have no means of for-
warding correct charts. New roller tube charts are supplled, upon request, without
charge. When writing for Information, always mentlon Pattern number and Serilal number
of' instrument.

TUBE TEST ACCESSORIES INCLUDED: :

36t of instruction shesta
Tube test roller chart
Type 80 rectifier tube
#ﬁ%, 6=8 volt pilot lamp
3=-10 neon glow lamp
Reglstration card

bt e e

PRECISION APPARATUS COMPANY

92=27 Horace Harding Blvd.
Elmhurst, L. I., N. Y.
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RADIC SET ANALYZING

The Series 920 and 922 Dynamic Electronometers, in addition to complete tube ana-

lyzing, also incorporate a ROTARY RANGE SELECTOR system providing for the following:

le A.C. and U.,C. voltage measurements at 1000 ohms per volt from O to 3000 volta.

2« D0 current measurements up to 12 Amperes.

3« FHResistance measurements up to 10 megohms.

4. Output meter indications from O to 3000 volta.

5. Decibel readings in 6 ranges from =10 to £64 DB.

G« D.C. current measurements of leakage in electrolytic condenaers.

The ranges employed and the method of selection in order todbtaln these measure-
ments and teats will be conaidered as if operating Individual instruments.

“0R RADIO SET ANALYZING, IT IS IMPORTANT THAT CONTROL "A" BE FIRST SET TO THE
"p.0." OR "D.C."™ POSITION BEFORE ATTEMPTING TO EMPLOY "RANGE SELECTOR".

As a safety factor, it is advisable to disconnect inastrument "fused plug" from
A«C+ line source before making measurements except when employling the 0=10 Mecohm Hange
a3 noted on followinrs page.

A.C. VOLTAGE MEASUREMEETS.

Set CONTHOL "AT™ to the A.C. position for a1l A.C. voltage measurements. Select
suitable voltage rance on the RAVGE SELECTOR. FHead A.C. voltage measurements on RED A.C.
CORRECTION SCALE aa follows:

O=12 volts read directly
O0=60 volts read directly
0=300 wolts read directly
0=600 volts read on &0 scale, multiply by 10
0=1200 volts read on 12 scale, multiply by 100
O0=3000 volts read on 300 scale, multiply by 10

* (9
NOTE:=ALL A.C. and D.C. voltage measurements are made from the two "EXT.
TEST" pin jacks excep 00 and 3000 wvolts. For these two extra
high ranges, insert negative (=) test lead into minus (=) "EXT. TEST"
jack and positive (£) test lead into either £1200v or A£3000 tip jack.
RANGE SELECTOR (CONTROL "F") SHOULD ALWAYS BE FIRST SET TO THE 600V
POSITION WHEN USINSG EITHER OF THE TWO EXTRA HIGH VOLTAGE RANGES.

D.C. VOLTAGE MEASITREMENTS.
et CONTROL "A" to the D.C. position for all D.C. voltage measurements. Select

sultable voltage range on the RANGE SELECTJOR. Read D.C. voltage measurements on meter

scale as follows:

0=12 volts read directly

0=60 woltas read dlirectly

0=300 volts read directly

0=600 volts read on 60 acale, multiply by 10
0=1200 volts read on 12 scale, multiply by 100
03000 volts read on 300 scale, multiply by 10

NOTE:=All voltage measurements are made with test leads applied across
load. Observe proper polarity at "EXT. TEST" tip jacka, located
immediately below CONTROL "D",

D.C. CI'RRENT MEASUREMELTS.

Set CONTHOL TAT to the D.C. position for all D.C. current measurements. Select
suitaeble current range on the RANGE SEILECTOR. Read D.C. current messurement on meter scale
as follows:

O=1.2 MA read on 12 scale, divide by 10
O=12 MA read directly on 12 scale

0=120 MA read on 12 scale, multiply by 10
0=-600 MA read on 60 scale, multiply by 10
O=12 AMPS read directly on 12 scale

NOTE:=The 12 Ampere Range 1s avallable only at the two separate (£) and
(=) ™12 AMPS" pin jacks located at the lower right hand portion of
the panel, immedlately below the "LINE ADJUSTMENT"™ control. RANGE
SELECTOR MUST BE IN THE 600 MA POSITION TO USE THE "12 AMP" PIN JACKS.

NOTE:=When uslilng the 12 Ampere D.C. range, never remove pin jacks while
current 1is flowing through the circult. Fallure to observe this
would result in arecing at the pin jack haiﬂ? removed, and though
it would not injure the meter, the jack would gradually char.
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A11 current measurements are made wlth test leads in serles with load. Observe
proper polarity at tip jacks.

CAUTION:=When voltage or current of unknown value 13 to be measured, it 1s
advisable to employ the highest range firast. If meter indicatlon
1s slight, then select next lower range, etc. Adhere closely to
the above to prevent slamming of meter polnter and meter overloading.

RESISTAKCE MEASUREMENTS.
ATl RECISTANCE MEASUREMENTS ARE MADE WITH CONTROL "A"™ IN D.C. POSITION.
—

0=400 OHMS (Low Ohms) RANGE.

The LOW OHMS circuit makes use of the SHUNT METHOD (back=-up scale)
for low resistance measurements, thereby producing an immedlate meter polnter de-
flection when RANGE SELECTOR 1s set to the "400 OHMS" position, with "TEZT" tip
jacks open (NOT SHORTED). FRotate CONTROL "c" (ADJUST OHMS CONTROL) to brint needle
pointer to full acale [LO) deflection before applylng open test leads across re-
sistance to be measured.

Resistance measurements for this range are read directly on the
LOWER PORTION of the OHMS SCALE. Indications for thls range start from the left.

CAUTION:=-NEVER ALLOW THE RANGE SELECTOR TO REMAIN IN THE "400 CHNMS"
POSITION WHEN THIS "LOW OHMS" RANGE IS NOT BEING EMPLOYED, ELSE
CONTINUOUS CURRENT WILL BE DRAWN FROM BATTERY EVEN WHEN THE IN-
STRUMENT IS BEING USED FOR TUBE TESTING. THE RANGE SELECTOR MAY
BE SET TO ANY OTHER POSITION (EXCEPT 400 OHMS) WITHOUT AFFECTING
THE BATTERY. :

O=100M OHMS RANGE.

e SELECTOR to the 100M range and with test leads SHORTED
rotate (ADJUST OHMS) CONTROL "C™ to obtailn full scale deflection. Then proceed
with measurementa.

Reaistance measurements for this range are read directly on the
upper O=100M ohms scale.

O=1 MEGOHM RANGE.

[ GE SELECTOR to the 1 MEG. range and with test leads SHORTED,
rotate (ADJUST OHMS) CONTROL "C" to obtain full acale deflection. Then proceed
with measurements.

Resistance measurementa for this range are read on 0-100i scale
maltiplied by 10.

NOTE:~The above three ohmmeter ranges are powered by a self-contained
type #5360 Burgess 4% volt battery located on the 1lnside of carry-
ing case. This battery should be replaced when full scale deflec=
tion can no longer be obtained. RED lead should connect to 4% volts
plus {£), and BLACK lead to 4% volts minua (-).

0=-10 MEGOHM RANGE.

The O=10 MEGOHM RANGE 1s made poasaible through the use of the
teater power supply and 1t is therefore necessary to connect the instrument plug
into any 50-60 cycle 110-~125 volt A.C. source and instrument be turned on.

Set CONTROL "A"™ to D.C. position and RANGE SELECTOR to 10 MEGS;
with teat leads shorted, rotate "LINE ADJUSTMENT" CONTROL to obtaln full scale

hmmeter deflection, before taking resistance measurements for this high range.

Resistance measurements for this range are read on 0-100M scale
multiplied by 100.

CAUTION:=-Any resistance measurements to be taken should be free from ground and

) live voltage source. Always firat disengage one end of reslstance
from the circuit before making resistance measurements, or else an
indication of the true resiastance value may not be obtalned due to
the possibility of the circult therein involved effectively shunt-
ing the realsatance to be measured, thus reducing the true reading
by an :mﬂunt proportionate to the realstance of the inecluded shunt
network.

OUTPUT METER INDICATIONS.

«GCs voltage measurements at a high sensitivity of 1000 chms per volt makes
this instrument ideally suitable for use as an output meter.
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There are two methods that can be used for obtalninz output meter Indicatlions as
listed below:

In the first method, make connections from the volece coll of speaker or secondary
of output transformer to "EXT. TEST" tip jacks. In the event that easy acceas to the voice
coll or secondary of transformer cannot be had, then refer to method outlined below.

In the second method, make connectlons from plate of output tube and ground or
chasals of radio receiver to "EXT. TEST"™ tip jacks with a rood gquality .25 mfd. paper con=
denser in series with one of the leads in order to block the D.C. component. The voltage
rating of this condenser should be comparable to the LU.C. voltage appearing at the polints
acrosa which the output measurements are taken.

PROCEDTRE ;

¥With the use of either method noted above, set CONTROL "A" to the
A.C. position and rotary HANGE SELECTOR to highest voltage range. An output meter indi-
cation will be had when slgnal generator and radlo recelver are put Into operation. If
the meter Ilndicatlon 1s slight, then use the next lower A.T. voltage range, etec.

Any galn or loss by reason of balancing or trimming will be accordingly noted
by corresponding meter polnter deflectlon.

HOTE:=The output meter can alsc be used to great advantage for obtalning
comparisons in tube performance by notinec the difference 1in meter
indicatlions when any or all of the tubes are substituted in the
radle recelver under test.

DECIBEL METZR. :

The Serlea 920 and 922 Dynamlic Electronometers incorporate a direct reading and
calibrated declbel scale enabling readincs from =10 to #£64 DR in alx ranges.

The initlal meter scale,readinrs -10 to, £16 DB,is based upon a zero level of
6 milliwatts or 1.735 volts across a 500 ohm load, 500 nﬁmﬂ belns that most commonly em-
rloyed In sudlo work. The mosat common use of a declibel meter 1as that of a power level
indicator across known lmpedances. FEecause of calibratlion at one definite impedance, con-
verslons must be made to the new lmpedance when used at other than 500 ohma. Such tablea
may be found In a multiplicity of text boocks and technical magazines. (See laat page of
thia booklet for Declbel Conversion Table.)

Cautlon must be observed 1n the use of the DR ranges that the circult across
which the meter is placed 1s lsolated from all D.C., elae the meter may be damaged or
at least erroneous readings obtalned, depending upon whether the D.C. voltare ia zreater
or less than the voltage scale to whileh the decibel acale correaponds.

FROCEDIRE

lMake connectlons across 500 ohm load to "EXT. TEST" tip jacksa.
Set CONTROL "A"™ to the A.C. posltlion for all DECTIBEL READINGS. Select sultable DB
range on RANGE SELECTOR CONTROL "F" in the same order as the A.7. voltage ranges to
which the Declbel Hanges correspond. For example: The first A.C. voltage range of
12 velts corresponds to the initial DB acale on the meter scale plate (minus 10 to
pl?: IEDE]. The second DE range correaponds to the second A.C. voltage range or 60
volts, etc. :
The decibel scales read in order as follows:
O DB range: (12 volts A.C.) read directly on initial DB scale (=10 to £16 DB),.
Al4 DR range: (60 volts A.C.) read on initial DB scale and add #£14 DR. This makes
the range (A4 to A30 DE).
428 DB range: (300 volts A.C.) read on initial DB scale and add A28 DB, This makes
the range (£18 to £44 DR).
#34 DB range: (600 volts A.C.) reed on initial DB acale and add £34 DBE. This makes
the range (4£24 to A£50 DB).
440 DB range: (1200 volts A.C.) read on initial DB scale and add A40 DE. Thia makes
the range (£30 to £56 DB).
A48 DB range: (3000 volts A.C.) read on initial DB scale and add £48 DB. This makes
the range (£38 to £64 DB).

CURRENT MEASUVREMENTS OF LEAKAGE IN ELECTROLYTIC CONDENSERS.
~The leakage In an electrolytlic condenaer 1s measured in terms of D.C. current
(per microfarad) flowing through the condenser wheri rated D.C. voltage 1s applied.

All electrolytic condensers contain an inherent current lsakages. However, if
leakage above an allowable amount is present, it can then be termed as poor. An allowable
current leakage 1s dependent upon such factors as age and manufacturers' specifications of
a condenser, dealign of power unit, filter aystem and rectifier tube of the radio receiver
in which the condenser ls incorporated. In general, considering an 8 mfd. condenser that

E:; Eizﬁﬁ%ﬂfﬂﬁ‘ﬂér“t“d a: :5? volts), the maximum allowable leakage 1a approximately .5 MA
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The following will serve as a basis for computing approximate maximum allowable
leakages:

(a) For condensers rated at 300 volts or more, leakage of approximately .5 MA
per microfarad 1s permlasible.

(b) For condensers rated between 100 to 275 volts, permlssible leakages are
approximately .2 MA per microfarad.

(¢) For condensers rated below 100 volta, permissible leakages are approx=
imately .1 MA per microfarad.

CAUTION:=WHEN OBTAINING ELECTROLYTIC LEAKAGE MEASUREMENTS, HIGH VOLTAGE IS5
EMPLOYED. IT IS THEREFORE EXTREMELY IMPORTANT THAT THE FOLLOWING
THSTRICTIONS BE ADHERED TO IMPLICITLY TCO PREVENT DAMAGE TO METER.

PROCEDTRE :
With condenser disconnected from radio recelver circuit, CHECK CONDENSER

POR SHORT with ohmmeteryusing the 0-100,000 OHMS RANGE. POLARITIES MUST BE OBSERVED. The
nezative "TEST" tip jack 1s connected to outside can or negative terminal of condenser and
the positive "TEST" tip jack la connected to the anode ({positive) terminal of condenser.
A decided low reslistance readins or constant full scale deflection of ohmmeter pocinter
indicates that the condenser 1a shorted and should be rejected WITHOUT FI'RTHER TESTING.

then an electrolytic incorporated In a radlo receiver 1s to be teated, the
necessary rated voltage 1s automatically applled and the following connections are made
for "forming™ and measuring the current leakage, after belng (ohmmeter) tested for short.

(1) Set CONTROL "A™ to the D.C. position and rotate master RANGE SELECTOR
to the 120 MA poaition.

(2) Remove lead from (poaltive) anode terminal of condenser and connect
this lead to the positive "TEST" tip jack with a PROPER LIMITING RE=-
SISTOR IN SERIES. (Where voltage appllied to condenaer ls above 100
volts, The IImItIng resiator should be approximately S000 ohmas When
the applied voltage is below 100 volts, the value of the limiting re-
sistor should be approximately 1000 ohms. This limiting resistor 1s
very important and should not be omitted.

(3) Connect the negative "TEST" tip jack to the (positive) anode terminal
of condenssr. (From the above connections, it can be seen that the
"EXT. TEST" tip jacka, limiting resistor, condenser terminals and volt-

age source are in series connection.)

(4) After serlies connections are made, turn on switch of radio set. The
meter polnter will now deflect to near full scale and then gradually
recede to the zero mark or near zero, after the explration of about
thres minutes. THIS PROCEDITRE IS KNOWN AS "PORMING"™ THE CONDEMNSER.

NOTE:-A steady meter pointer indicatlion without recedinz to or near zero
(after forming process) indicates a shorted or leaky electrolytie
and the condenser should be rejected WITHOUT FURTHER TESTING.

(5) After "forming", short out the limiting resistor and read current
leakage of condenser under teat directly on the 120 MA scale. IT
meter indication 1s under 12 MA, set RANGE SELECTOR ‘to the 12 MA
position for a better meter reading indlcation and read on 12 MA
acale, etc. (For computation of permissible condenser leakages,
refer to basis noted previously.)

CAUTION:-After this teat 1s completed, always first disconnect the negative
test lead from circuilt before turning off power supply to prevent
slamming of meter pointer due to diacharge of condenser under test.

To teat slectrolytic condensera not Incorporated in a radio set, an external
D.2. power supply 1s necessary, preferably one that employs various voltage taps sultable
to application for the variocus D.C. voltage condenser ratings. In thls case, adhare to
the same teating procedure as noted above in paragrephs 1, 4 and 5, but making the follow-
in~ series connectlona:

(a) Select voltage tap of D.C. power supply approximating rated voltage
of condenser to be tested.

(b) Connect positive potential of power supply to the positive npEsTH
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tip jack with a 5000 ohm limiting resistor in aserles 1f applled
potential 1s above 100 volts. If potential 1s 100 volts or under,

use a 1000 ohm limiting realstor.

(6) Connect negative potential of power supply to outside can or
negative terminal of condenser.

(d) Connect negative "TEST" tip Jack to the (positive) anode terminal
of condenser.

(e) Refer to paragraphs 1, 4 and 5 for obtainingz current leakage meas-

urements.
3 # -3 E'S 4 =
# 3 3 45 %
& * &+ +#
=+ % 3
# #
W
GENERAL INFORMATION
NOTE &=

A slight overload will damage or change characteristlies
of the meter rectifier Iincorporated. FHRectifliers are checked

before instruments leave the factory. It las Important to
note this fact inasmuch as rectifiers are not guaranteed

when overlcoaded.

Instructions and guarantee card are enclosed with this Instru-
ment. Mail the guarantee card at once for future Informatlon
to . be malled from this record. Always give Pattern lo. and Ser-
1al No. when writing for information relative to this Instrument.

920 and 922 MILTI-RANGE METER
ACCESSORIE:L INCLUDED:

1 #5360 41 volt Burgess Batteryss.s..$.35
1 Sat of Eupﬂr-flﬂx teat lﬁ-ﬂd-ﬂ.l"----i'?a

NOTE:t=

Extra accessorles, if reguired, will be sent postpald upon
recelpt of money order or stamps equivalent to prices noted

gbove. Minimum billing %.50.

L # * =+ £ o
=+ *® ++ * #*
» & * It
#* i +#

* &
+*

PRECISION AFPPARATUS COMPANY

647 Kent Averme
Brooklyn, N. Y.
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BATTERY TESTING INSTRUCTIONS
FOR PRECISION SERIES 912-914-315-920-922-55L

This instrument incorporates a highly efflicient, DIRECT READING battery
testing circult, englneered and desligned by PRECISION In conjunctlion with the
engineering advisory staffs of leading battery manufacturers.

Stressing extreme simplicity In both operatlon and readablllity, the
TRECISIOK battery test eircult nevertheless, DIRECTLY accommodates ALL POPULAR
portable-radio "A", "B"™ and "C" batteries, from 1.5 through 135 volts, In eleven
callbrated steps.

Through the use of & specially designed swlitehing clrcult, each battery
s TESTED UNDER LOAD, simulating the actual operating conditions, whleh the bat-
tery may be requlred to serve in a recelver. The load conditions ARE NOT AKBI-
TRARILY CHOSEMN, but are those recommended by the battery manufacturer. The same
thought applles to the calibration of each range, so that batteries will definltely
be rejected when their LOADED termlnal voltage no longer comes up to the stabllity
requlrements of good radio reception or simllar usage.

To merely test a battery by the simple voltmeter method ls entlrely In-
adequate and misleading for two very obvlous reasonsi-

{1) - The terminal volta-e of used batterles differs tre-
mendously between the LOAD conditlons of actual service and the
negligible current drain of the usual 1000 ohms per volt or even

more senaltive voltmeter. Accordingly, & 3 volt battery may
very well read full 3 volts on a VOLTMETER and nevertheless drop
to leas than 1 volt when subjected to recelver OPERATING LOAD

(ecurrent drain).

(2) = Aside from the above, without a calibrated battery
tester, the serviceman would have to know at what polnt a bat-
tery 1s to be considered definitely ne longer flt for service.

THESE TWCO CONDITIONS OF LOAT AND HEJECT FCINT ARE AUTO-
MATICALLY ATTENDED TO WHEN EMPLOYING THE SIMFLE PRECISION

BATTERY TESTER.

-] # W +* = & &+

HOW TO TEST BATTERIES
—_—

ALL SELECTORS MUST ALVAYS BE SET TO THE APPROPRIATE POSITICNS
BEFOHE MAKING ANY BATTERY TESTS.

l. Instrument MUST be "OFF" or else dlsconnected from the power line.

2. Set Selector Switeh "AY to posltion #1
H 1l n LN H #15
I i n ] F ] n ) #1 l

%. Selector "E", In addition to its functions iIn the tube testing
cirecult, serves as the comblnatlion voltare and load selector for
battery testing, and 1s set to the required position as follows:

#1 - 1% wolt batterlies #7 - 22% volt batterles
¥ -3 " " #8 - L5 " "

#3 = Lz " " #9 - 678 " "

iy -6 " " #10-90 " "

#5 - 7% " " #11-135 " "

#6 -9 " " #12 - Not used
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Once controla "A", "B"™ and "F" are set to thelr appropriate battery
testing positions, Selector "E" i1s the ONLY awltch whose setting changes for
batterles of different voltages.

li. Insert test leads into (-) and {#} "BATTEEY TEST" pin jacks and
apply test prodas (in proper polarity) directly across appropriate

terminals of battery under test (#). -- Meter will irmediately
indicate the condltlon of the battery on the "REPLACE-WEAK-GCODW
scale.

(#) CAUTION:- IN THE EVENT THAT BATTERY TERKINALS ART NOT IDENTIFIED
AS TO POLARITY OR VOLTAGE, ALVAYS FIRSTREFER TC RECEIVER OR BATTCRY
KANUFACTURER'S DATA SHEETS FOR THE NECEESARY INFCEMATIQN BEFORE TEET-
ING, TO AVOID THE FOSSIEILITY OF OVERLOADING AND DAMAGING METER.

Batterles reading in the HKED "REFLACE" sector should
Immediately and unquestionably be replaced.

Batterles readlng In the YELLOW "WEAK" sector, although
normally still capable of use for a short perliod of time, should also
be replaced. "WEAK" batterles are known causes of slow "fade-cuts",
drift and other recelver instabllltlies.

NOTE 1. Vhen testins batteries used in test equipment ochmmeter clr-
cuits, the battery may test "GOCD" and nevertheless, not give full scale meter
deflectlion In the ohmmeter circult. This 14 simply explained by reason that the
rejection polint of ohmmeter batterlies 1s conslderably above that for recelvers,
test osclllators and similar devices. JAccordingly, as far as ohmmeters are con-
cerned, a battery 1ls consldered unuseable when full scale chmmeter adjustment
can no longer be obtalned in the particular tester in which 1t 1s employed,as
descrlbed by the test equipment manufacturer.

This same battery, 1f it reads "GOOD", may yet nevertheless
furnish some additlional service In cne's own porteble radie, though of course,
1ts remaining useful 1life 1s considerably below that of & brand new battery, as
1ts positlion on the battery test "GOOD" scale will indicate.

NOTE 2. All new batterles, regardless of voltage type, will, when
new, and with the proper "E" settlng, read at approximately the gE—TE indication
on the 0-100 scale (Serles 912-911,-915) or else 78-8, on the 0-120 scale (Series
920-922-95L ). SOME LITTLE VARIATICN IS TO BE EXPECTED BETWEEN BATTERY BRALDS.
Eecause one brand of new battery may read a little higher than another, it 1is
not an Indication of its belng better. This is attributable to certain initial
chemical conditions withln the battery, and in service, will all averare arcund
the seme copersting peoint.

Schematic shawing "BATTERY TEST™ cirevit conusctions to PRECISION Series FI2-14-15-20-22-54 l
| ] ] ] B PART| DESCRIPTION
B Swiech R TO0.L
Ra 58n
R, R Rs Ry Rs Re Rs 2y Ry Rie Ru Ry 88n
® |ffat L8
‘IRs | 148 n
|| Rs 178 .
R '
- ||[R | 2250 n.
] Re | 4500 .0,
€ 9 |[Re | 6750
Ris | Q000
Ru | /13,500 n.
R s
? H"‘ nu /5.0 7 L
© @ e fu 2300
TO+ METER LEAD--9/2 -914-915 itc L. -
o g7 ) H
| BATTERY TEST [fotaMa ! | |[Deck Nearest Fanel] ——" S, “""”.rf?-f;.“%ﬂ




DECIBEL CONVERSION CHART

Power Power Power Voltage Volis— Based on
Lewal Ratio 06 Watt an 0 DB Hatic ta L06 Watt at 0 DB in
D ta 0 DB Walls 0o DB 500 ohms 600 chms
10 0.1000 0.0006000 0.31623 0.5477 6000
— 3 0.1258 0.0007553 0.35481 06145 6732
- B 0.1585 0,0005 504 035811 0.6895 L1554
T 0.1995 0.0011872 D.44668 0.7727 BATS
- B 0.2512 0.0015071 0.50119 0.8681 9509
5 0.3162 0.0018975 D.56234 0.9740 1.0670
4 03881 0.0023888 063096 1.0928 1.1972
3 05012 0.0030071 0.707495 1.2282 1.3433
2 0.6310 0.0037857 0.79433 1.3758 1.5071
1 0.7943 0.0047660 0.89125 1.5437 1.6910
0 1.0000 . . 1.7l 18974
+1 | 1.2589 0.0075535 1.1230 1.9434 2.1289
+ 2 1.5849 0.0095093 1.2589 2.1805 2.3006
) + 3 1.9853 00119716 1.4125 24468 2.6801
+ 4 51148 D.0150713 1.5848 2.7451 3.0071
+ 5 3.1623 0.0183747 1.7783 1.0801 3.3741
+ & 3.9811 0.0238865 1.9853 34559 3.7867
+ 7 501149 0.030071 2.2387 18776 4.2477
+ 8 6.3096 0.037857 2.5119 4.3507 4. 7660
+ 3 7.9413 0.047660 28184 4.5818 5.3475
10 10.0000 0.060000 3.1623 54772 5.0000
1l 12.589 0.075535 3.5481 B.1455 6.7321
H 15.849 0.095083 38811 6.8954 7.5536
13 18.853 0.118716 4.4668 7.7368 BATSZ
14 25.118 0.150713 5.0119 8.6808 9.5094
15 31.623 0.185747 5.6234 9.7400 10.670
16 33811 0238665 6. 3056 10.5285 11.972
17 50.119 0.30071 7.0795 12.2620 13.433
18 53.086 0.37857 7.9433 13.7582 15.071
19 79.433 0.47680 B.9125 15.4369 16.910
20 100.000 0.50000 10.0000 17.3205 18.974
21 125.88 0.75535% 11.220 19434 21.289
i 158.45 0.95083 12.585 21.805% 23.806
23 199.53 1.19718 14.125 24,466 26.801
24 251.19 1.50712 15.849 27.451 30.071
25 316.23 1.BST4T 17.783 30.801 33741
26 358.11 2.38865 19.953 34.559 37.887
27 E01.19 3.0071 22387 38.776 2477
28 £30.56 3.7857 25,119 43.507 {7 EED
29 794,33 4.7660 28.184 48.B16 53.475
30 1000.00 6.0000 31623 54.772 60.000
a1 258.9 7.5535 35.48 61.455 67.321
32 1584.9 89,5053 4881l 68,954 75.516
3 1585.3 11.9716 44,668 T7.368 Bd.752
34 2511.9 150713 50.119 B6.808 850894
a5 3162.3 158.9747 56.234 87.400 106.70
36 35811 Z3.8865 “E4.096 ~ 109,285 119.72
a7 S01L.9 30071 T0.795 122.620 134.33
a8 E309.6 ar.es7 79.433 137.582 150.71
EE) 7943.3 47.660 83.125 154.369 169.10
40 10000.0 60.000 100.000 173.205 189.74
41 12589.2 75.535 112.20 194.34 212.89
Az 156848.9 95,083 125.89 218.05 738.86
43 198526 119.716 141.25 244 66 268.01
44 25118.9 150.713 158.49 274.51 300.71
45 | Ji6zz@ 189.747 i77.83 308.01 — 3374l
BT 398107 T 238885 [ 189.53 34559 AR ET
| 471 | sone7 300.71 223.87 387.76 42477
TR 63095.7 378.57 251.19 435.07 47660
49 79432.7 476.80 281.84 488.16 53475
50 100000.0 E0D.00 316.25 547.72 £00.00

PRECISION APPARATUS COMPANY
Manufacturers. of Fine flecirical Jeat fquipment.

647 KEENT AVENUE, BROOKLYN, NEW YORK
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