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The Supreme Mastor Diagnomcter incerporates, in ono compact unit all of the o<sin-
tial radio testing facilities herctoforec roguired of a multiplicity of servicing
dovices. The five major tosting functions of this new testor are listod as follows:

- o (1). .inalyzer,
(2) Ohmmetor,
(3) Copacity Tostor.
(4) Oscillator,
(8) Tube Toestoer.

The order in which these major tosting functions is listed abovo will be followed
in the following peges which outline the various applications of the tester for
practical redio sorvieing requiroments, Other applicntions of the tester will bo-
come obvious to tho usor from tine to time, It is bolieved that overy application
of thc testor outlined heroin is vasily understeod by the cvorage rudiomen who is
familicr with the fundamental principleos of rodio servicing Tochnique, but the
Service and Enginccring Departments of the Supreme Instruments Corporation will
gladly answer any inquiry relating to the cperation of the testor, Each inquiry
should ineclude a detniled description of the attompted tests and of the reactions
thereto; and every inquiry should mention the scrial number of the tester which

1s ongraved (but not whitened) in the toster vencl,

ACCURACY. A new circuit is smployed for componsating or minimizing the effects of
temperature and other variations of tho fullewave instrument réctifier unit and

for utilizing e single rugged D, C, iloter for both 4, C, and D, C, measurements

on & single scale without thc ecnfusion of thoe usual "offset" scales, The shunt and
multiplior resistors aro seleceted within an accuracy tolerance of lf?%. The A. Ce
functions of every tester aro individually calibrated for 60~0yclo powor supply
unless ordered for some othor frequency., All potentinl measurcments have e scnsi-
tivity rosistance of 1,000=~0huns=-por=volt, |

THE OIMMMETER AND AN/LYSIS GRID SHIFT BATTERY, A battery of threc 1.5-volt flash-
light cells (Evercady No, 935, or oquivalent) should be ebtained, locally, and
inscrted in the small battoery compurtment so that tho positive bress terminals

ot oach oell is towards the outside otohed battery plete, The battery should be
replaced whon it depreciates to such an extent that tho metor needls eannot be
adjusted to fullesocole deflcootion for any range of the ohumeter funetions,

POINT~-TO~POINT TLSTS, By reason of thoir ‘mowlodge of electrical fundamentals,

most radiomen are familiar with the method of connecting calls on tclephonc switehe
beards whereby any telephone subsoriber can bo casily connecteod with any other
subsoriber, The principles of tho flexibility of the telophone switechboard are in-
corporated in the minicture torminal arrengoment of this tester, so that any range
of The multimoter may be applied across any poir of the eight annlyzer cable oircuite
or in series with any of' those circuits cxcopt the filawment or heetor circuit, or any
of the meter and analytical circuits can be conncoted externally to cther apparo-
tuscs for innumorable testing combinations., Sueh flexibility in the application of ¢
tester could not be obtaincd by any principle of censtruction other than the point=-
to-point arrangoment. The rapidity with which tho fundemental tosts of radio sore
vicing may be performed with this Toster appeals to the practical radioman who
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seos in this tester a deovice which covers the ontire field of testing requirements,
renging from tho simple plate current analysis to The more detailed individual
unit testing procedure which requires the use of test probes with all typos of
toestors,

TUBE TERMINfLS, The standardizing cormitteos of the Radio Manuf'anocturers Assoclation
have recently established a stendard systom for numericnllyedesignating tube and
socket terminals, These tcerminal numbors are shown oround the sockets on tThe
pancl of this toster, and it will be noted that tho numbers conform to a clock=-
wiso socquonoce begimming with the Nwwber "1" grid terminel noarcst tho conventional
plote terminal which will, in the futurc, be designated as the Numbor "2" torminal
and the terminals numbored "3" ond "4" are the filament or hoentor terminals on

all typos of tubes, regardless of the total numbor of terminals, A 4=-pin tube

hos no number "5" torminal which represents the conventional c¢athode in nractically
all tubes which havo moro than four terminals. The terminols numbored "€" and

"7 oro cppliccble to tubes which have more than five base terminals, The con-
ventional® control grid torminal is designated as the "TOP CAP" and abbreviated
"po G, " in the now REA standards, end is 8o marked on the pancl of this tester,
The "TOP CAP" pin ieck avove tho "/ C-DC" tumbler switch on the tester panel 1s
comnooted direotly tirough the analyzi.g cably to the lug whieh terminates the
short flexible insulated conductor at the top of the analyzing plug, It 1is Des
lieved that it is prefereble to have this lug comneoted through a flexible lead

so as to enable connections with various lengths of "top ocap" tubes, as such
conneotions are of'ten diffioult to effeot when the lug is rigidly attaohed to the
enalyzing plug, The terminals corresponding to the numbersd positions of the
"SELECTOR 1" and "S:LECTOLK 2" rotary switehes are comnecoted to ocorrespondingly-
numbered oontacts of the terminal tube sockets and to corresponding terminals of
the analyzing plug or of the analyzing plug adapters,

PRELIMINARY TESTS, In viow of the faot that the plate current of a tube 1is the
result of practiocally all of the electriocal factors involved in the circuits
leading %o the tube, a normal plate current value is fairly conclusive evidence
that the oirouits leading to the tube are perfornming their normal functions, It 1
thercfore, usually sufficient, in the preliminary analysis of a radio, to measure
only the plate current of sach tube, in turn, until a tube is encountered in which
the plate current is incorreoet, when othor roadings for that tube may he taken in
an effort to isolate the defect in the circuit leading to the tubo in which the
incorreot plate curroent is observeds An abnormally high plate curront reading
usually suggests (1) an opon grid oircuit, (2) a shorted or leaky bypass capacitor
across the grid biasing resistor in the oathode circuit, (3) a leaky capacitor
coupling the grid of the tube to a positive plate of the prececeding stage, or i%)
an excessively gascous tube whon resistance-coupled to the proceeding stage.

low plate current indication usually suggests (1) a leaky plate bypass aapacitor,
or (2) a leaky screon bypess capacitor, No plate current usunlly suggests 1)

en open grid bias resistor in the cathode (or filement) circuit, (2) a shorted
plate bypass eapacitor, (3) a shorted screen grid bypass oapacitor, (4) an open
plate circuit, or (5) en open screen grid circuit. There are othor possible caus:
of incorrect plate current walucs, but those enumerated are the most usual, The
uso of high rosistance counling circuits in modern radios introduces errors in
practically all voltage measurements, becauso of the multipliecr offects of tThe
resistors in the coupling cirecuits of such radios, Furthermorc, potential measur
ments widl vary with different ranges of ordinery servioce voltmeters appliod To
high rosistence oircuits, so that the voltage readings published by a radio manu-
froturer may be found quite diffceront by the radioman when analyzing with a volt-
meter of the same sonsitivity but of a difforent range from that used by the rndi
manufacturcr, Such differences are much less likely to exist in milliammeter in~-
dications, and thesc faotors meke it advisable to rely more upon plate curremt
ond less upon voltago readings for indications of amplifier circuit conditions,




This procedure cof preliminary enelysis by meens of plate current indications, only,
saves time and is usually sufficient for all practical servicing purposes, Plate
current measurements with this tester are accomplished in the following manner:

i, Complete all connections to the radio under test with a1l tubes in
the proper sockets for normal operations,

11, Remove all test lead conductors from the tester panel, and set the
"TUBE TEST SELECTOR" end "FIL-HTR, SELECTOR" control knobs to the
"ANALYSIS" position,

ili. With the radio turned "Off," remove & tube from the radio, place the
tube in the proper tester socket, and connect the top terminal of the
tube, if any, to the "TOP CAP" Pin jack above the "AC-DC" tumbler
Switch on the tester pensel,

1ve Insert the analyzing plug into the vacant radio tube socket and com=~
plete the radio "TOP CAP" terminal conmnection, 1f any, to the lug at
the top of the analyzing plug, and turn the radio "On," As the tubes
attain their normal operating temperature, adjust the volume and tun-
ing controls of the radio for normal response to brodoast signals or
to whatever positions may be recommended by the radio manufuacturer for
circuit analysis,

Ve Set the "METER RANGES" control kmob to the "280- 25-250" position so
a8 To connect the proper multimeter shunt for the 250=-milliampere range,

vi, OSet the "OHMMETER, MULTIMETER" Tumbler switeh to the "MULTIMETER pe-
sition, set the "AC-DC" tumbler switoh to the "D, C," nosition, set
the "OUTPUT, VOLTMETER" tumbler switoh to the "VOLTIETER" position, and
set the "OPEN, CIRCUIT INSERT" Tumbler switch to the closed or "CIRCUIT
INSERT" position,

vii. Set the "SELLCTOR 1, CURRENT" rotary switch to the position that corres-
ponde to the plate terminal of the tube, and depress the "ANALYSIS,
MILS." switoh button. The plate current value will then be indicated
cn the multimeter, Release the push button,

It is usually adviaable to first observe the plate current reading on the 250-mil,

- range, after which the " METER RANGES" control may be rotated clockwisely for o
suiteble lower range, The above procedurc moy be continued, without changing the
settings, from tube to tube until the plate current measurements have been made for
all cf the tubes in the radio; or until a tube is encountered in which there is an
indication of inporreot plate current value, in which oas® the radiomen should
undertake a more detailed analysis in an effort to isolate the cause of the incor-
rect plate current condition by potontial and resistance measurements as outlined
in these instructions., The "SPR" position of the "SELECTOR 1" and "SELECTOR 2"
rotary switches are reserved as Spare settings for future developments,

TUBE TESTING, When a radio is in its normal operating condition, the use of the
unalyging unit of this tester for testing the tubes in the radio tube sockets
?nnstltutes an cexccllent means for the detection of weak and/br noisy tubes, It
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the tubes may be indicated os satisfactorily operable by the usual meter tosts,

1t is, thorefore, advisable to clean the tubo Pins and sockot contacts and gently
thump or tap each tube during the regular tosts, preferably while the tube is in
the analyzor sockot and held away from the redio so thet any noises obsoerved may
be definitQly assigned to the tube rather than the viebrations of some loose part
1o the radio chassis, An exception may boc obscrved in the cuse of detector tubgs
which will produce a ringing musioal sound in tho loudspoakor when tho tubo is
thumped or thpped, A ringing musiocal sound may bde natural, but a raspy or rattling
sound 1s not gonorally naturnl, cnd the oxperionced radioman soon learns the
difference between natural and unnaturel sounds accompanying the tost procodurc,
Tho logienl explanation for the benefit of the customer is that tubes with vi-
bratory noisss may respond to tho loudspoakor vibrations and distort the roceptiong
and that if the noiscs earoe caused by loosé oloemonts, short circuits may develop |
which might harm other parts of the radio, Tube test readings of amplificr tubes
arc obtuained with this tester as o logical step following tho meo.surcmoent of

plate current as described in tle preceeding paregraph, cnd is accomplished by cone
nooting the solfecontained battory of tho tester into tho input grid of the tube

in which the plate curront is being obscrved, In the types 26 and 27 tubes, the
number "1" "terminal corresponds to tho input grid, and the following tubc testing

procodure is recommondod;

1. After observing the plate ocurrent roading, release the "ANALYSIS,
HMILS." push button,

il. Set tho "SELZECTOR 2, BIAS" ocontrol kmob to the No, "1" position,
and depress the "ANALYSIS, MILS." switoh button,

111, Whilc observing the multimcter indiocation of the plate current
value, depress tho "ANALYSIS, GRID SHIFT" switoh button for ob-
serving the change in the plate current, oand release hoth push
buttons,

In the typcs 24 and 35 tubes the input grid is connected to the "top cap" torme
inal, and the battery should be connected to the "T, C," Pin jacks instead of to
the number "1" pin jacks by rotating the "SELECTOR 2, BIAS" control knob to the
"T'. C," position before doprossing the "ANALYSIS, GRID SHIFT" switch button,
Similarly, the toerminals numbored "€" op “H may ropresent the input grids of

the cther typos of tubes, md the radioman must determine from rodio service notes
or commercial tube datn charts the functions of the terminals of the tubes and
oircults eoncountered in surviece, It is the amount of the changc in the plate
curront which indieatcs the oxtont to which the input grid controls the plate
curront cutput which corresponds to the amplifying ability of thc tube, An ame
plifior tube in which the plate current remains unchanged when tho battery is
comnected to the input grid eircuit will not amplify signals and should gonerally
bc replaced, Because of the variations in difforont vedio circuits, definite
discard limits cannot be dofined, and the radioman must use his own good judgment,
basud on his expericnce, in dotormining when tubes should be discarded, Additional
data on tube testing will bo found in the discussion releting to tho 4, C, tube
Tosting oseillator functions of this toster, f "

POTENTLAL MEASURDLENTS. Aftor prececding with the preliminary procedure of plate
current measurements and tubo Testing until a tube socket is encountered in which
“the tube is passing incorroeet plato currvnt, oand in which tho replacement of the

- tubs does not corrset tlhis condition, it is advisable to resopt to more specific
tests for the purposec of isoleting the circuit which is defoctive, For this
purpose the following nroccdure is rocomicndods:

1, Romove all tomt conductors from the tester pancl,
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1i. Set the "METER RANGES" ocontrol knob to the "250-25-250" position so
0.8 to connect the proper multimeter mulitplier resistor for the 250-
volt range,

iii, Set the "OHMMETER, MULTIMETER" tumbler switch to the "MULTIMETER"
positlon, sel the "AC-DC" tumbler switoh to *he "De - Co "position
and set the "OUTPUT,; VOLTMETER" tumbler switch to the "WOLTJAETER"
position.

ive Set the "SELECTOR 1" control knob to the No, "5" position, or to what-
ever other position which corresponds to the cathode element of +he
tube which is being analyzed,

Ve Rotate the "SELECTOR 2" control knob to ecch position, in turn, ond
depress the "ANALYSIS, VOLTS" switch button at each setting for ob-
serving the multimeter indicction of the potentinls between the re-
spective settings of these two "SELECTOR" settings,

A lower or higher potential-measuring r:nge of the multimeter may be obtained by
changing the setting of the "IITER RANGES™ control knob, - When any of the poton-
tial measurements involve A, C, instead of D, C. values, the "AC-DC" tumbler
switeh should be thrown to the "a, ¢, position, The potential readings obtained
by the above procedure should be compared with those published for the radio
involved in the tests in an effort to determine which circuit contains the de-
fect causing incorrect plateo current values, After determining the defeotive
circuit, the ohmmeter should be utilized for locating the defective part, This
precedure is described in connection with the use of the ohmmeter in resistance
analysiss, In the following paragraphs, some typical and representative poten-
tial onelyses will be described,

FULL=-WAVE 4«PIN RECTIFIER CIRCUITS, The follewing procedure is recommended for
the annlysis of full-wave rectifier tube circuits which are transformer supplied:

i, Remove all test conductors from the tester panel,

1ie Set the "METER RANGES" control lmob to the "1,000" volts position
80 &5 to connect the vroper multimeter multiplier resistor for the
1,000~volt runge. }/%ﬂ

e . J :
111l. ©Set the "OHMMETER, MULTIMETER" tumbler switoh to the "MULTIMETER"
position, set the "AC-DC" tumbler switch to the "AC" position, ang

set the "OUTPUT, VOLTHMETER" Tumbler switch to the "VOLTHMETER™
position,

ive Vilth the radio turned " Off," remove the tube from the radio, place
the tube in the proper tester socket, and insert the analyzer plug
into the vacant radio socket, Turn the radio "On."

Ve I'or the first plate potential mecsurement, set the "SELECTOR 1" con-
trol knob to the No, "3" position, set the "SELECTOR 2" control +to
the No, M1 position, and depress the "TANAELYSIS, VOLTS" switceh bute
ton. Observe the multiue ter reading and release the switch button.

vi, For the second plate potentinl messurement, rotate the "CONTROJ 2"
knob r'rom' tho. Mo, " 10 position te the No, "2" position, and depress
the "ANALYSIS, VOLTS" switch button. Observe the multimeter reading
and relense the switch button, |
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vil.  For the filament potential measurement, set the "METER RANGES"
contrel knob to the "1l0«50M=1,0" position, rotate the "SELECTOR
2" ccntrel knob from the No, "2" position to the No, "4 po-
; sitlion. and depress the "ANALYSIS, VOLTS" switch button, After
obsurving the mster reading, release the switoh button,

!

viil, ~ Turn the radio "Cff." replace the tube in the radio socket, and
remove all oconnectors from the tester panel,

1xs The test ruvadings obtained by the above procedure may be come
parod with those specified by the radio manufaoturers oonoerned,

The primary function of the above test is to determine whether or not some of the
turns of one side of the seccndery plate winding of the pewer transformor are
shorted, OSince these windings carry the highest potontials of the transformer,
they are usually the first windinrgs to break down, It should be remembered that
shortecircuited windings in any transfcrmer result in an ovorsaturation of the
iron core with resultant overheating and lowered output potcuntials,

TRIOTE TUBE CIRCUIT TuSTS, A Triode tubs is any emplifiier tube with four or five
terminals in which tho input grid is comneoted to tho base torminal Numbored "1,"
The following tost proceduro is rocomacnded:

1. Remove ell tost conductors from the toster nanel,

i1, Set tho "MuTER RANGES" coatrol smob to the "250=25+250" position so
as to comnect the pruper multimotey multiplior resistor for the 250~
volt range, -

1il, Set the "OHMUETER, MULTIMETER" tumbler switeh to the "MULTIMETER"
position, set the "ACADC" tumblsr switeh to tho "DC" position, and
set the "OUTPUT, VOLIM:ITER" tumbler switoh to the "VOLTMETER"
nosition,

iv. Remove the tube from the radio and Insort tho analyzer plug into
the vacant radio sooket, Turn the rsdio "On, "

Ve For the plate pntant%éi moasurement, set the "SELZCTOR 1" cone
trol to the No, "6" position when analyzing Sepin triode tube
circuits, or to the No, ™"4" position when analyzing 4-pin
triode tube circuits,

vi, Set tho "SELECTOR 2" comtrecl to the No, "2 position, depress the
"ANALYSIS, VOLTS" switoh button, and obsortve the metor reading.
Reloase the switch button,

vil., TFor thu cuvthode potential measurement of o=pin triode tubo circuits,
rotate the "SELECTOR 2" control to the No, "3" position, and depress
the M"ANALYSIS, VOLTS" switch button, After ebserving the motor
reading, re¢lcase tho button,

viii. For the grid potontial measuremsnt, rotate the "SELECTOR 2" control
"meb to the Mo. "1 positicn, und depress the "ANALYSIS, VOLTS"
switoh button, Aftor observing the meter reading, release the switoh
butten,

1x. For the filament or hoater potential ipasuremont, set the "AC~DC"
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tumbler switoh to the proper positionm, rotate the "SELECTOR 1"
control to the No, "4" position, rotate the "SELECTOR 2" control
control to the No, "3" position, and dopress tho "ANALYSIS, VOLTS"
switch button, After observing the meter reading, release the
switeh bﬂtﬂnt

X, Turn the radio " O0ff" and replace the tube in the radio tube socket,

xl. The test readings obtained by the above procedure may be compared
with those specified by tho radio and tube manufacturors concermed,

"TOP CAP" TUBE CIRCUIT TESTS. In the normal use of the soreen grid tubes, such

as the types 24 and 35, a amall negative potential ie applied to the top cap of
the tube which is gencrally oglled the "oontrol grid" connection, while a positive
potential ranging between 1/3 and 1/2 of the plate potential, is connoeoted to the
grid prong of the tubc baso, The following procedurs should be followed in teste
ing soreen grid tube ocirouits, or othor cirouits which involve tubes with "top cap”
terminals: ‘

1. Remove all test conduotors from the tester panecl,

il, Sot the "METER RANGES" control knob to the "250=25«260" position,
S0 a3 to connoot the propor multimetor multiplier resistor for the
d50=volt range,

iii, Set the "OHMMETER, MULTIMETER" tumbler switch to the "MULTIMETER"
position, set the "AC-DC" tumbler switch to the "DC position, and
sct the "OUTPUT, VOLTMETER" tumbler switeh to the "VOLTMETER"
position,

ive For the plate potential measuremont, sot the "SELECTOR 1" control
knob to the No. "6" position (or to the No., "4" position if the
vube does not have a separate oathode terminal), set the "METER
RANGES" control knob to the "250-25-250" position, rotate the
"SELECTOR 2" ocontrol kmob to thé No, "2" position, and depress the
"ANALYSIS, VOLTS" switch button, After observing the meter reade
ings, release the button,

Ve For the soreen potential messurement, rotate the "SELECTOR 2" con=

trol knob to the No, "1" position and depress the "ANALYSIS, VOLTS"
switoh button, After observing the moter reading, release the switch
buttr ﬂ'n . ( :.:_5“

vi, For the cathode potentinlf&auﬂuramant of heater types of tubes, ro-
tate tho "SELECTOR 2" control kmeb to the No, "3" position and
dopress the "ANALYSIS, VOLTS" switoh button, After observing the
meter rvading, reloase the button.

vil, For the input grid potentiol measurcment, rotate the "SELECTOR 2"
control lknob to the "T, C." position, reset the "METER R/NGES" ocon-
trol if necgasary and depress tha "ANALYSIS, VOLTS" switch button
af'vtor observing the meter rexding, If this grid of the radio tubse
sockot being analysed is resistancoe=-coupled to the precesoding stage,
& more acocurate reading of the applied séntrol grid potential will
be indicerted by temporarily comnecting a test conduotar between the
"IC" pin jack and the "grid return" whioh 1is usually the grounded
chassis of the radio, Aftor obsorving the meter reading, reloase
the switch buttoen,
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vili, For the filamont or heater potential measurement, set the "iC-
DC" tumbler switoh at the proper —osition, rotate the "SELECTOR
1" control to the No, "4" position rotate tho "SELECTOR 2" cone=
trol to the No, "3" position, and depross the "ANALYSIS, VOLTS"
switch button, After observing the meter readings, release the
“+ switch button,

1xe For thc scroon ourrent moasuremcnt, set the "METER RANGES" oon-
trol knob to the "2,5~5M~0,1" position, sot the "OPEN, CIRCUIT
INSERT" twnbler switch to the closed or " CIRCUIT INSERT"'
position, and set the "SELEC'OR 1" control Ymob to the No, "1"
position, and depross the "AN:LYSIS, MILS," switoh button,
Lfter obscrving the curront reanding on the multimcter, releaso
the switeh button,

Xs Turn the radio "Off" and replace the tube in the radio socket,

Xxl. The tust rcadings obtainoed by the above proccdure may bo com=
' parcd with thosc specifiod by tho radio and tube manufacturers
coneornad,

RuSISTANCE ANALYSES. For gonoral ridio analysis, it 1s recommended that the
plato current indicaticns be rulied upon as having primery importance, bacause
corroect plate currcent valucs almost invariably indicete correct potentials
applied to the tube sockets, Whenovor o sookot is encountered during a goneral
analysis in which the plate curront fluctuctes or is radically low or high, it

1s thon ndvisablo to concentriote tho investigation at thoat socket in an effort

to detormine tho causc of tho redical plate current, This investigation may

lead to the usc of tho ohmmetor functions of the tester for point-to-point

tests of the component elemonts of the oircuits of the sockot, Before under-
taking such tests, the roadio must be disconnoctod from tho power supply outlet,
The resistance anolysis mey bo made botwees the pin jack torminals of the ana-
lyzer cable circuits, or from these torminals to the chassis or other reforence
points without rcmoving tho analyzing plug from the soekot in which the circuit . _
dofect apparently oxists, Resistrnce analyses should not be made in lieu of the
usucl current und potontial annlyses boocausc some Types of resistors change in
rosistance voluos whon opernting under their normal loads, Furthermore, it is
gencrelly advisable to disconneet resistors from parallel cirouits in order to
tost them, whereas current and potential valucs can be analyzed without dise
turbing normally permanent comneetions,

LOW OHMMETER RANGE, Tho lowest rnngg of tho ohmmoter functions of this tester
tre calibrated on the tube testing milliammetor, and this rengo is available
from the two "0~-500 ohms" pin juck terminals, This renge 1s adjusted by sctting
the "TUBE TEST, OHMMETER" tumbler switch to the "OHMMETER" nosition and rotuting
tho "OHMIMETER ADJUSTHMENT contrel lmob for o full soale reading of the tube
tosting milliammeter. Tho "ZERO OHMS" pcarl switeh button should not be depress-
cd, ond test conductors should not be comnected betweon the "0-500 ohms pin
jaoks during tho adjustment for the low Irenge.,

LIGH OHMMETSR RANGES, The higher ranges  of tho Ohmmoter functions are calibrat-
ed on the multimeter, sclcoted by tho "METAR R NGESY rotary switch, and are
available reom the two "0-25 MEG, OHMS" pin Jeck torminals, The higher ohm-
meteor rarges aroc adjustad by setting the "OHMUETER, MULTIMETER" tumbler switch
to the "OIDMITER" position, the "OILMETER, TUBE TEST" tw:bler switch to the

TUBE TEST" position and by rotating the "OIMMETER, ADJUSTER" ocontrol kmob for a
full scale defleetion of the multimetor while deproeésing the "ZERO OIMS" pearl
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switch button, The markings of the "OHMS" range ‘of the multimeter are direct for
the O/B,OOO-nhm.runge, should be multiplied by 10 by adding o zero.for the 0/50,000
ohm range, should be multiplied by 100 by adding two zeros for the 0/5-megohm range,
and by 5,000-by adding three zeros and multiplying by 5 for the Q/25~mﬂgohm ronge,
The power supply for the S-megohm and 25-megohm ranges is obtained by conmecting the
Diagnometer—-to a convenient A, C, power supply outlet, placing o type '83 tube in
the socket designated on the panel for this purpose and setting the "OSCILLATOR,
TUBE TEST" tumbler switch to the "TUBE TEST" position,

RECTIFIER RESISTANCE ANALYSES. The most common defeot of rectifier cirocuits whieh
utilize the types 80, 81, 82 and 83 rectifier tubes is represented by short-cirocuit-
ed filter ocapacitor seotions, This condition is usually evidenced by hecvy rectifier
plate current values, When this defect is suspected during the anclysis of the
rectifier socket, the radioman should proceed as follows:

1. Turn the radio "Off," and set the "SELECTOR 1" control knob to the
Ne. "2" position,

ii, Set the "SELECTOR 2" contrel lmob to tho No, "3" position.
1ii., Set the "METER RANGES" control knob for the desired "OHMS" range,

iv. Depress the "ANALYSIS, OHMS" switch button, and observe the meter
rocding,

v, After observing the meter readings, release the button,

If the rcsistance recding is considerably less than 10,000 ohms, a shorted paper
filtor oapacitor section or a defective electrolytic copacitor should generally
be suspected, "y

AMPLIFIER PLATE AND SCREEN RESISTAICE ANALYSES. The resistance of any amplifier
plete oircuit coan be mersured from the plate gontaot at the tube socket to one of
the filament contuocts of the reetifier tube socket, or to the plate contact of
another amplifier or deteestor tube to which the same plate potential is applied
as that which is specified for the plate circuit of the socket under test, With
the analyzing plug in an amplifier tube socket, the following procedure is recom-
mended for plate circuit resistance me:ssurements;

1y Turn the radio "off,
ii, Set the "I:'IETER RANGESY control knob to the desired "O}MS" range.

111, Rotate the "SELECTOR 1" control knob to the No, "5" position, (or
to the No, "4" position if the tube does wot have an independent
cathods),

ive Rotate the "SELECTOR 2" control knob to the different positions
corresponding to the terminal arrangement of the socket under
tnalysis, depressing the "ANALYSIS, OHMS" switch button for each set-
ting so as to observe the meter reading of the resistance between
the settings of the two "SELECTOR" control knobs,

If the plete circuit resistance appears to be normal for a good tubo in which the

plate currint ig conslderably lower than the specific value, it is recommended that

the resistance between the Pin jack that corresponds to the plate terminal of the

tube and the No, "5" pin jeck (or to the No, "4" pin jaek if the tube does not
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hove an independent cathode) be measured for the purpose of determining whether or
not the defective condition is caused by a shorte~circuited plgte bypass capacitor.
A procedure similar to that described above may be followed for the measurement of
screen grid circuit resistance values from the pin jock that corresponds to screen
grid terminal of the tube, or for resistance measurements of other circuits to
which positive potentials are applied through resistors from the filament eircuit

of rectifiers,

AMPLIFIER CATHODE RESISTANCE ANALYSES, In the earlier types of 4«~pin triode tubes
for use in A, C, power supplied radios, such as types 26, 71lA, and 45, the fila-
ment performs the functions of a cathode element, cnd is usually connected to

the chassis or to the negative side of the filter system through a resistor aeross
which the negative input grid potential is developed by the plate ourrent of the
tube, In the later types of amplifier tubes with more than five base pins, a
separate oathode element is heated by the filament ond terminates at a cathode pin
which usually corresponds to the No, "5" pin, Resistance measurements of cathode
circuits should usually be made with external test lead conductors, testing be-
tween the No, "5" contaoct of the socket and the chassis 6f the radio or to one of
the plate contocts of the rectifier sookets of the radio, In some radios the
volume control constitutes a part or all of the cathode resistance for some of the
tubes, If the cathode resistance is considerably less thon the specified value,
the bypass oapacitor aocross the oathode resistor may be short-cirocuited or very
"leakys" this condition will tend to reduce the negative input grid potential with
o resultant high plate current value,

INPUT GRID CIRCUIT RESISTANCE ANALYSES, In the latest types of tubes, the No, "1,"
"Te Cop" No. "6," or No, "7" terminals connect to ihput grids, and the radio-

mon must determine from service data pertaining to radioes which utilize these

tubes the terminals which comneot to the inout grids, The ecircuit diagrams of such
radlos are helpful in determining the points between which the resistance walues
of The input grid circuits shculd be measured, Input grid circuits carry precti-
cally no direct current, wide variations in the resistance vanlues may have
negligible effect upon the plate current, but oconsiderable effect upon the ampli-
fication of signals, For example, it was found thet the transformer secondary
windings of the first audio transformer of a Model 70 Majestic radio had increased
in resistance value to 40,000 ohms without changing the input grid potentianl or the
plate current of the type 26 first audio tube; but the signal strength of the

radio was considerably reduced, |

CAPACITOR LE.KAGE TESTS, While the higher ronges of the ohmmeter may be used for
measuring the leckage resistance of paper capacitors, the leakages which can be
dmtan?ed in this monner are so far in excess of tho permissible leakages for paper
capacitors that the use of higher potenticls is recommended for such lenkage tests,
~he Radio Manufacturers Association recommends that The. insulation resistance of
fix?d peper capacitors should not be less than 500 megohm microfarads, ot a coe
p?cltmr tempercture of 68 degrecs Fahrenhelt, the test being made by ralsing to a
d}fEGt potentlal of 250 volts a completely discharged capaecitor and mointeining
tnis potential for 3 minutes before insulation resistance is measured, These
conditlons con generally be suff'iciently approximated in practical service proced=-
ure by utilizing the 250-volt DC potemtial of the tester, in the following menner:

i, Connect the tester to o convenient A, C, power supply outlet, and

1nsert a type 83 tube in the socket designated for this purpose
on the tester panel, |

F-3

i1 Throw the "OIMMETER, MULTIMET
position,

R" tumbler switch te the "MULTIMETER"




i1i, Set the "AC~DC" tumbler switch to the "DC" position,
iv, Set the "METER RANGES" oontrol kmob to the "250«-25«250" position.,

v, -Set the "OUTPUT, VOLTMETER" +tumbler switoh to tho "VOLTMETER"
position,

vi. Set the "OSCILLATOR, TUBE TEST" +tumbder switch to the "TUBE TEST™
position,

vii, Set the "CAPACITY, TUBE TEST" tumbler switeh to the "TUBE TEST"
position,

viii, Comneot a short condustor betwoen the " POWER OUTPUT" and the
"MULTTMETER CO :iON" pin jacks,

ix, Connect the "= POWER OUTPUT" pin jack to onoe terminal of the

capecitor under test, and to the other ocapacitor terminal connect
"0-1,000 VOLTS" pin jaock,

When the potential is applied, a good capacitor will teke a charge through the meter
which will indicate the charge by a maximum roading at the instont the comnnection is
mado, the reading decreasing to zero as the charge is completed, Tho instantaneous
maximum reading varics with the cepncities of ecapacitors undor test. Tho failure of
the meter to muke any rosponse to the charging potentianl would indicatc an "Open"
capacltor, or a oapacitor of a ocapnoity too low to accommodate a discernible charge
with the applied potentinl, A shorted capacitor will be indicated by reading on the
meter of the full voltage of the D, C, power supply, A oupacitor with a resistance
leckage will be indicated by tho failure of the moter needle to complete its dcorecase

to the zero position, Papor capacitors which have any discernable leckago should be
discarded, as 1t is likely to broak down et any time,

A, C, LINE VOLTAGE MEASUREMENTS,

1« Set the "AC~DC" tumbler switoh to tho "AC" position and sot tho "OHMS
METER MULTILBTER" tumblor switoh to tho "MULTIMETER" position.,

ii. Dopross the "LINE VOLTS" switoh button. (Observe tho rdaﬁing on the
260=volt scale of tho Multimotor), -

CAPACITY MEASUREMENTS., Becausc of the possibility of "blowing” tho fuso looatcd
boreath the tester pancl whon attempting to measuro the capacity of a shorted oapa-
¢ci’or, it is rocommended that ovory capacitor be subjocted to the loakage test oute
1'nod in the preoeding paragraphs boforo undertaking a moasurcment of tho capacity,
> attempt should be made to perform such measurcmonts on capocitors which are cone
novted Yo grounded radios or cirouits, This teost is not applicable fo clectrolytic
caracitors, which roquire spocial oircuits for eapascity mossuremonts, For capacity
noengurements wlth this toster, tho following proeedure should be followed:

¢ 5% the "AC-DC" tumbler switoh to tho "AC" position, and sot tho
") CILLATOR, TUBE TEST" tumblor switoh to the "TUBE TEST" position,

ite it tho "OHMMETER, MULTIMETER" tuwmblor switeh to the "MULTINMETER™

wo3ition, and sot tho "METER RANGES™ retary switeh to tho dosired
"CLPACITY, 1¥DS."  range,
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111, Set theo "CAPACITY, TUBE TEST" tumbler switoh to tho "CAPACITY"
position.

iv. Set the "OUTPUT, VOLTMSTER" tumbler switch to the "VOLTMETER"
position.

T "dunnautrtha tester to a convenient A, C, powor supply outlet.

vi, Conncot thc unlknown capacitor betwoon tho two "CAPACITY" pin
jacks, and observe the capacity reading on the multimeter,

vii, After observing tho capacitive valuc, disconneot the power supply
system, and remove all connoctions to the tester,

All capoacitive values should be rcad on the "l100" scale of the meter; the readings
should beo divided by 10 for the "10-lFD." range, divided by 100 for the "1,0-'FD,"
range ond by 1,000 for the "0,1-YiD." range, If the tester is designed on specieal
order for *somc power frequoncy othor thon 60 cycles, tho frequency for which the
tester is designed should be applicd instoad of a power supply of 60 cyoles.

IMISCELLANEOUS CONNECTIONS., By reason of the fact that eoll of the analytlcal cir-
cuits, cxcept the filament or heater circuits No, "3" and "4" mny bc broken by set-
ting the "OPEN, CIRCUIT INSERTY tumblor switch to the "OPEN" position, any device,
such as headphones, loudspealers, ctc,, may be connected to the two "CIKCUIT INSERT"
pin jock terminals for insertion in any of the ecnalytical circuits corresponding to
the scttings of the "SHLLCTOL 2" ocontrol, All cf the aneclytiorl circuits terminate
at cerrcspondingly numberod vin jack terminals on thoe lower right hand margin of the
tester pancl, and any of tho potentials of the radio sockets arc avnilable at these
pin jock terminals, Tho A, C, and D, C. 2.5-ampure measuring range is available
betweon the two "2,5 APS." pin jacks while depressing the "2.5 A PS." pearl push
button,

THE OSCILLATOR ANMND OUTVPUT MUASUKIHENTS, In order to dispense with the use of a
oalibration chart or a graph with o tuning curve, the oscillator of this tester is
designed for taop switoh tuning. The available frequency settings of tho rotary
"OSCILLATOR FREQUENCY" switoh cover more than 95% of all of the superheterodyno
rerdios in usa. The fact that the modulation of most D, C, operatod oscillutors

is &bout 30%, whﬂrens the mﬂdulntiun of an A, C, operc tad oscillator is prrctically

which tha blasting offcct of strong signals is minimized by volumc level circuits
wihich are most officient when operating with signoals from a 1009 modulated broad-
cest station, If strong r, f. signals are applicd to a sensitive radio of this type
by an unmodulated oscillatcr it is possible to overlond the detector with r, f. -
energy witheout having any apprceciable loudspeaker output of a, f, encrgy, In some
radios, an overloading of the above mentloned circuits with r, f, onergy may re-

- sult in two maxima or pecks of the reodio uutput and in broad tuning when the
modulation is considerubly loss than 100%, It is, therefore, obvious that the
loudspoaker cutput is greatly dependent upon the porcentage of the mcdulation of

the input r. f, signals, The procodurc for the operation of the oscillator for outw
put moasurcoments 1s very simple cnd is outlined as follows:

1. Sot tho "OSCILLATOR, TUBE TEST" tumbler switoh tc¢ the "OSCILLATOR"
position, and attoach the tester to o convenient powcr outlcet,

ii, Inscrt the black dummy antenna pin plug into thﬂ "GND," pin jeck of
the toster oscillator.,
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iii, Insert the dummy antenna pin plug into the "ANWT," pin Jjack of the
. tester oscillator,

iv, :Attach the "+ " dummy antenna clip to the "ANTENNA" binding nost
of the radio, or to a contact point specified by the radio manu-~
flacturers

ve Attach the remaining dummy entenna clip to the "GROUND" of the
redio,

vi, Set the "MULTIM-TER" tumbler switeh to the "MULTIMETER" position,
set the "QPEN, CIRCUIT INSERT" tumbler switch to the "CIRCUIT
INSERT" position, and set the "OQUTPUT, VOLTMETER" tumbler 'switch
to the "QUIPUT" position,

vii,” with the »adin turnad "OFF," remove a “ower output tube from the
radio, place the tube in the proper tester socket, and conrect the
top cap, if any, of the tube to the "TOP CAP" pin jack on the tester
panel,

viii, Insert the analyzing plug into the vacant radio tube socket and
complete the radio top cap terminal connections, if eny, to the
lug at the top of the analyzing plug, and turn the radio "ON,"

ix, Set the "SELECTOR 1" control knhob to the No, "3" position (or to
the No "5" position if the power tube has an independent cathods
element),

Xe Set the "STLICTOR 2" control knob to the position that corresponds
to the nlate terminal of output tubes,

xi, JSet the "METER R.NGES" control knob to the "250-25-250" nosition,
or the control may be rotated clockwisely for a suitable lower range,

xii, Set the rotary "OSCILLATOR FRENUENCY" switch for the desired fre-
quency, tune the radio to the oscillator, adjust the radio volume
and tester "OUTPUT COWTROL" for the desired signal strength, and
proceed with the radio re~adjustments in accordance with the pro-

cedure outlined by radio manufacturers for such adjustments,

Failure to hear the signals indicoted by the mcter would suggest a defective output
transformer or defeotive speaker circuits, If desired, a range lower than the "250"
volts range may be used when necessary for better readability, The "POLICE" tuning
range 1s calibrated at 1,875 kilocyoles (160 meters) unless the tester is ordered
calibrated at some other frequency in the 160-meter band, The 80-meter, 40-meter
and 20~-meter short wave bands are coverable by the 2nd, 3rd and 4th harmonics, re-

. spectively, of the 160-meter " POLICE" band, It is generally advantageous to keep
records of the output readings of various radios for comparative and reference pur-
poses in future adjustments, The oscillator and output meter consiitutes an ideal
method for comparative tube testing with operative radios, This method of tube teste
ing is accomplished by observing the effect on the output meter readings res lting
from the replacement of questionable tubes with new tubes, Tubes tested by this
method are usually designated as "set tested" tubes, This method of testing is

also ldeal for detecting fading conditions within the radio or tubes, and is being

practioed by many leading radio service engincers as a result of the recommendations
of some of the leading tube maenufacturers,

e L ey —
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A. C. TUBE TESTING, In addition to the provisions for (1) testing tubes from the
sockets of operative radios and (2) by means of an osecillator and output meter,
this tester is providod with facilities for testing tubes with A, C. power supply
by the usual "Grid shift" transconductance (or mutual conductance)principle., The
moter of this tester is provided with a "LOAD" olassifiocation which permlts the
user to definitely "load" each amplifier tube before depressing the "TUBE TEST"
push buttéomn switoh for dotermining the amplification gquality of the tube. This
"LOAD" adjustment automatically compensates variations in the cathode emissivity
of amplifier tubes, and adjusts the toster ocircuit to power supply veriations,
within normal limits, by practically the same principles as those utilized in
convontional ohmmeters for adjusting ohmmeters to battery potential depreciation.

RECTIFIER TUBES, The principles discussed in the precceding paragraph are applicee
blo to amplifier types of tubes, Rectifier types arc tested in this testcr, by the
woll known omission test principles. Practioal radiomen are aware of the faot

that a somewhat wider tolorance is pormitted in the classification of rectifier
tubcs, so no adjustmont is provided in this tester for compensating power supply
variatiofns when using tho tester for thoe purpose of oclassifying roctificr tubes,

It will be noted that the "TUBZ THENT" push button switch doecs not affeot the test
of rectifier tubecs; this is naturcl, as such tubes do not have controlling grid
eloments, The "TUBE TEST" push buiton switch is associated with the conventional
transconductance test of amplifior types of tubes, The following general procedure
is recommended for testing reootifier typos of tubes:

1, Attuech the tester to o convenient A, C, powor supply outlet, and set
tho "CAP.CITY, TUBE TEST" and "OSCILLATOR, TUBE TEST" tumblor switches
to the "TUBE TEST" position. -

il, Seot the "OHMTIERER, TUBE TEST" tumbler switch to tho "TUBE TEST"
position, |

iii. Set the "CAPACITY, TUBH TEST" tumblor switeh to tho "TUBL TEST"
position, and locate tho tube in the lst column of the Tube Teste
ing Table,

ive Set the "FIL-HTR, SYLECTOR" rotary switoh to thc potentinl marking
indicatcd in the 2nd column, |

ve Set the "TUBE TEST SKELIXCTOR" to the position indicated in the 3rd
column,

vi. Sct the "TUBE TEST CONTROL #1" to the position indicated in the 4th
column,

vii, Sct the "TUBE TEST CONTROL #2" to the position indicated in the 5th
column,

viii, Place the tubce in the proper tester socket; after Lhe tubec attains
its normal opcrating tomporaturc, observe the meter .indiocations of
the' tubc condition.,

AMPLIFIER TUBES,  All tubos which have controlling grid cleomonts for varying out-
put plate currents with varying input A, C, potontials aroc considered as amplifier

tubos for the purposc of this tester, The follewing testing proccdure is recome
mended; |
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1, Attach the tester to a convenient A, C., power supply outlet, and set
the "CAPALACITY, TUBE TEST" and "OSCILLATOR, TUBE TEST" tumbler switches
to the "TUBL TEST" position.

ii, Set the "OHIMMETER, TUBE TEST" tumbler switch to the "TUBL TEST" position.

iii, Set the "CAPACITY, TUBE TEST" tumbler switch to the "TUBE TEST" position,
and locate the tube in the 1lst column of the Tube Testing Table.

iv, GSet the "FIL-HTR SELECTOR" rotary switch to the notentinl marking indi-
cated in the 2nd column of the Tube Testing Table,

v. Set the "TUBE TEST SELECTOR" to the position indicated in the 3rd column
of the Tube Testing Table,

vi. Set the "TUBE TEST COMNTROL #1" to the position indicated in the 4th
column of the Tube Testing Table,

vii, Set the "TUBE TEST CONTROL #2" to its Zero position, The 5th column
of the Tube Teuting Table is blanlz for amplifier types of tubes,

vili, Place the amplifier tube in the proper tester socket; after the ampli=-
fier tube attains its normal operating temperature, adjust the "TUBE
TEST CONTROL 42" for an upright moter pointer indication of full "LOAD."
This re-adjustment should not be made when testing rectifier tubes,

1x., Depress the "TUBE TEST" push button switch, observe the meter indica-
tion of the tube condition, and release the "TUBL TEST" push button
switch, The operation of this switch is not necessary when testing
rectifiser tubes,

CATHODE HEATER LEAKAGE TEST, The rasping noise sometimes emitted from radio
8peakers 1is generally caused by intermittent cathode heater leakage of indirectly
heate) type of tubes, The effect of this tube defect varies with different types

of radio cirocuits being most noticeable where the cathode circuit or biasing resist-
ance 1s used in the volume control circuit with heater ocircuit grounded,

Tho testing procedure for heater type tubes is the same as outlined in the above
paragraph that pertainrsz to filament type of amplifier tubes with the exception
of the use of the "CATIODE HEATER LE-KAGE" switoh for determining shorts between
cathode and heater elements of indirectly heated types of tubes, This test is
accormpnlished in the following manner:

i, Set the "OMMIMETER, MULTII{ETER" tumbler switoh to the "JWULTIMETER"
position,

'ii? Set the "A,C,,D,C," tumbler switech to the "AC" position.

1ii, Depress the "CATHCDE LE/'PER LEAKAGE" push button switch, and observe the
multimeter indication. (A short or leskage between the cathode and
heater elements of tubes will be indicated by approximately full scale
deflection of the multimeter needls,)

NEUTRALIZING AND A, V, C, ADAPTERS, The Supreme Neutralizing and A. V. C. Adapters
are indispensible for those who are equipped with an oseillator or who utilize

the signals from a nearby broadcasting station for ree~neutralizing adjustments, or
for tuning capacitor re-adjustments in A, V, C, radios in which the manufacturers
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should always be mentioned 4in all correspondence pertain;ng to the tester.
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