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Safety Precautions

The metal caze of this instrument is connected to
the ground of the internal circuit, For proper opera-
tion, the ground terminal of the instrument should al-
ways be connected to the ground of the equipment
under test. The WG-218 Direct Probe and Cable has a
shield I!'H:'uughu-ut is entire length which is connecied
to the instrument ground and case. Always handle the
Wi218 by the insulated probe housing,

An important point to remember is that there s
alwaye danger inherent in testing electrical equipment
which operates at hazardous voltages. Therefors, the
operator should thoroughly familiarize himself with
the equipment under test before working on it, bearing
im mind that high voltages may appear at unexpected
points in defective equipment. Additional precautions
which experience in the industry has shown to be im-
portant are listed below,

L It is gowsd practice to remove power before cone
necting test leads to high-voltage points, 1 this is
impractical, be especially careful to aveid accidemtal
contact with equipment racks and other objectz which

can provide a ground. Working with one hand in your
pocket and standing on a properly insulated fAoor les-
gens the danger of shock.

2. Filter capacitors may store a charge large encugh
b be hazardous, Therefore, discharge filier capacitors
before attaching test leads,

3. Remember that leads with broken insulation pro-
vide the additional hazard of high voltages appearing
al exposed points along the leads, Check test leads for
frayed or broken insulation before working with them.

4, To lessen the danger of accidental shock, discon-
nect test leads immediately after test i3 completed.

3. Remember that the risk of severe shock i= only
one of the pﬂuui]}le hazards. Even a minor shock can
place the operator in hazard of more serious risks such
az a bad fall or contact with a source of higher vaoltage.

fi. The experienced operator continuously guards
against injury and dees not work on hazardous circuits
unlesz another person is available to assist in case of

accident,
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General Description

The WV-B7A Master VoltOhmyst® is an all-elsctronic
voltmeter dE'B-ignEd te measure directly the peak-to-
peak values of complex waveforma and the rms values
of sine waves on separate scales. The instrument also
reads de voltage, resistance, and direct corrent, em-
ploying vacuum tubes on all functions except current
measurement to insure good sensitivity and stability,
For deowvoltnge measurcments, an input resistamce of
11 megohms minimizes loading of the circoit under
test. When used 1o messure ac viltages, the WV-8TA
has n maximum rated input of 4200 peak-to-peak volts
and 2000 rme volts, The instrument will also messure
de voltages up to 1500 volts, resistances up to 1000
megohms, and direct current up to 15 amperes,

Calibration of the Master VoltOhmyst in peak-to-
peak voltage values gz well as rms voltage values is
a desirable feature for applications such as television,
radar, and other pulsed electronic systems where com-
plex waveforms are encountered. As the meter reading
is proportional to the full peak-to-peak valve of the
wavelorm, a better indication of the true valoe of the
voltage is given than is possible with voltmeters which
respond only to the positive or negative peak of the
waveshape. (See “AC Voltage Measurements,” page
nine, |

The instrument is frequency compensated for ac-volt-
age ranges up to and including the 500-volt range
(500 rms volts or 1400 peak-o-peak volts) and can
be used at frequencies up to approximately 3 mega-
eyeles, depending upon the impedance of the source
voltage. The extended frequency range of the Master
VoltOhmyst, coupled with its high sensitivity, make it
a convenient and reliable device for use in rf applica-
tions. When the suxilinry Wii-264 Crystal-Diode Probe
i used, the useable frequency range is extended to 250
megacycles, The WY -BTA has an over.all aceuracy of
+=53% of full scale on ac-voltage measurements,

An input resistance of 11 megohms on all de-voltage
ranges allows the WY-A7A to be used in circoits where
instruments with a lower impedance would result in
loading of the circuit under test and a resultant error
in reading the operating voltage, The 11-megohm input
resistance also has the advantage of not being 20 high
as Lo impair the stability of the instrument. The over-
all accuracy of the Master YVoltOhmyst on de-voltage
measurements is £3% of full scale.

*Teade-Mark “ValtOhmya™ Reg. U. 5 Par. OHF,

When used to measure resistance, the WV-8TA will
read from 0.2 ohm to 1000 megohms in seven ranges.
Convenient midscale valoes are set at 10, 100, 100,
L000HY and  1OUGKW) ohms and at 1 and 10 megohms.

On measurements of direct current, the meter will
read from 10 microamperes to 15 amperes with an
aecuracy of =3% of full scale. Current iz read on nine
ranges of from 0 to 0.5, 1.5, 5, 15, 50, 150, and S0
milliamperes and from 0 to 1.5 and 15 amperes.

Additional features of the WY-BTA include provision
for zero-centering of the meter pointer, a useful adjuost-
ment for checking FM discriminator alignment and the
pelarity and condition of bias cells; two separate scales
for Ir.'l'h'-'rultaEE ai measurements; eircuil d:ui.sn which
permits measurements of the ac component of a do
voltage or the de component of an ac signal ; and large,
easily read meter scales stamped in black and red for
direct reading of rms, peak-sto-peak, and de voltage
values. Circuit design also prevents any deloading
effect when the WV-B7A is used to measure ac voltages.

The light-weight probes and cables supplied with the
WY-BTA have been designed to match the mechanical
amnd electrical characteristics of the instrument, The
W-218 Direct Probe and Cable is designed to accom-
moddate either the Wi-222 [ Dhrect Probe or the
W(-264 Crystal-Diode Probe, which slip onto the front
end of the Wiz218 to form a sturdy, inzulated probe
without the addition of an extra cable. When the
Win222 15 used, both ne and de voltage meazurements
can be made. It iz only mecessary to set the probe
swilch Lo the desired setting.

Two separate cables, one red for the positive con-
nection and one black for the negative connection, are
used for all directcurrent measurements. Each s pro-
vided with an alligator clip. A separate cable is pro-
vided for resistance measurements,

For measurement of ac voltages wp to 250 mega-
eyeles, the auxiliary WG-264 Crystal-Disde Probe slips
onto the front of the Direct Probe and Cable, DC volt-
ages up to ML} volts may be measored with the
Master VoltOhmyst when the auxiliary WG-289 High-
Voltage Probe is connected to the “VOLTS AC DCY
terminal,

The RCA WV-BTA Master VoltOhmyst is a versatile
instrument, designed to give quality performence. A
reliable measuring device, it enables the user to make
a wide variety of accurate electrical measurements in
all kinds of electrical equipment.




General Description

The WY-BTA Master "irﬂ]lnhln}'ll.' iz an all-elecironic
voltmeter designed to messure directly the peak-o.
penk values of complex waveforms and the rms values
of sine waves on scparate scales, The instrument also
reads de woltage, resistance, and direct current, em-
ploying vacuum tubes on all functions except current
measurement Lo insure good sensitivity and stability.
For dewvoltnge measurements, an input resistance of
11 megohms minimizes londing of the circuit under
test. When used to measure ac voltages, the WV-8TA
has o maximum rated input of 4200 peak-to-peak volts
and 2000 rms voliz. The instrument will also measure
de voltages up to 1500 volts, resistances up to 1000
megohms, and direct current up to 15 amperes,

Calibration of the Master VoltOhmyst in peak-to.
peak voltage values s well as rms voltage values is
a desirable feature for applications such as television,
radar, and other pulsed electronic systems where com-
plex waveforms are encountered. As the meter reading
is proportional to the full peak-to-peak value of the
wavelorm, a better indication of the true value of the
voltage is given than is possible with voltmeters which
respond only to the positive or negative peak of the
waveshape, (See “AC Voltage Measurements,” page
nine. )

The instrument is frequency compensated for ac-valt-
age ranges up to and including the SHkvolt range
1500 rms volts or 1400 peak-to-peak volis) and can
be vsed ot frequencics up to approximately 3 mega-
cyeles, depending upon the impedance of the source
voltage. The extended frequency range of the Master
VoltOhmyst, coupled with its high sensitivity, make it
a convenient and reliable device for use in ri applica-
tions. When the auxiliary Wi-264 Crystal-Thiede Probe
is used, the useable frequency range is extended 1o 250
megacycles. The WV-BTA has an over-all accuracy of
£=3% of full scale on ac-voltage measurements.

An input resistance of 11 megohms on all devoltages
ranges allows the WV-BTA to be used in circuits where
instruments with a lower impedance wouold result in
loading of the circuit under test and a resultant error
in reading the operating voltage. The 11-megohm inpat
resistance also has the advantage of not being so hlg]'l
as Lo impair the stability of the instrument. The over-
all accuracy of the Master VoltOhmyst on de-voltage
measurements i5 =370 of full scale,

*Trade-Mark “VoltOhmyst" Beg. U, 5. Par. OF.

When used to messure resistance, the WV-8TA will
read from 0.2 ohm to 1) megohms in seven ranges.
Convenient midzcale walues are set at 10, 100, 1000,
10000 and 100K ahms and at 1 and 10 mtﬂﬁhmi..

On measurements of direct current, the meter will
read from 10 microamperes to 15 amperes with an
accuracy of ==3%% of full scale. Current is read on nine
ranges of from 0 Lo 0.5, 1.5, 3, 15, 50, 150, and S0
milliamperes and from 0 o 1.5 and 15 amperes.

Additional features of the WV-BTA inclode provision
for zero-centering of the meter pointer, a useful adjust-
menit for checking FM discriminator alignment and the
polarity and condition of bias cells; two separate soales
for low-voltage ac messurements; circuil design which
permits measurements of the ac component of a de
viltage or the de component of an ac signal; and large,
easily read meter scales stamped in black and red for
direct reading of rms, peak-o-peak, and de voltage
values, Circuit design also prevemts any de-loading
effect when the WV-BTA is used to measure ac voltages.

The light-weight probes and cables supplied with the
WY-8TA have been designed to match the mechanical
and electrical characteristica of the instrument. The
Wiz218 Ihrect Probe and Cable 12 designed to accom-
modate either the WG-222 DC/Direct Probe or the
Wiz-264 Crystal-Diode Probe, which slip onto the front
end of the WG-218 to form a sturdy, insulated probe
without the addition of an extra cable, When the
WG-222 is used, both ac and de voltage measurements

can be made. It is only necessary to s=et the probe
awitch to the desired selting.

Two separate cables, one red for the positive con-
nection and one black for the negative connection, are
used far all direct-current measurements, Each is pro-
vided with an alligator clip. A separate cable is pro-
vided for resistance measorements.

For measurement of ac vollages ap to 250 mega-
cycles, the auxiliary WG-264 Crystal-Dviode Probe slips
onto the front of the Direct Probe and Cable, DNC volt-
ages up to 50,000 volts may be messured with the
Master VoltOhmyst when the auxiliary WG-289 High-
Voltage Probe is connected to the “WOLTS AC DCT

terminal.

The RCA WV.3TA Master VoltOhmyst is & versatile
instrument, designed to give quality performance. A
relinble mensuring device, it enables the user to make
a wide \'a:rir.t}' of accurale elecirical measurements in
all kinds of electrical equipment.
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Functions of Controls and Terminals

SELECTOR control—Turns power off when in
“OFF™" position; selects operating function of instru.
ment when switched to other positions,

RANGE control—Permits ehoice of range for cur-
rent, voltage, or resistance measurement,

FERO AD) control—Used o position  the meter
pointer at either the left-hand “07 position or, when
SELECTOR control is set to “=~VOLTS", to the zero-
center “—+"" position.

OHMS ADJ control—Used to position the meter
pointer at the extreme right line on the “R" scale when
SELECTOR control is in “OHMS™ position,

415 AMP terminal—Red current cable is plugged
in here when current to be measured lies within range
of 1.5 to 15 amperes.

+ 1.5 AMP terminal—Red current cable is plugged
in here when current to be measured iz between 500
milliamperes and 1.5 amperes,

+MA terminal—Red corrent cable is plugged in
here when current to be measured is 500 milliamperes
or less,

—LURRENT terminal—Serves as common negative
terminal for all current measurements,

OHMS terminal—Ohms cable plugs in here for all
values of resistance measurements, Ground cable must
be inserted in GND terminal and connected to circuit
under test,

GND terminal—Is connected directly to chassis of
WV-BTA and serves as common return point for all
resistance and ac.de voltage messurements. Ground

vable iz inzerted here and connected to cireuit under
Lesl.

VOLTS AC DC terminal— Direct Probe and Calile
and its attaching DC/Direct Probe are connected here
for all ae and de vollage measurements. Ground cable

must be plugged inte GNDY terminal and connected to
circiit under test.

Operation and Applications

Either the WC-222 DC/Direct Probe or the
WG-217 DC Probe may be used with the
WG-218 Direct Probe and Cable. When

changi from dewvoltage to  acwvoltage
mmwur“fmta with the DC/Direct I“mul:if
it is only necessary to change the position
of the sliding switch. For instruments
equipped with the DT Probe, it shoold be
understeod that reference in the text to the
“DLC” position of the switch means that the
D Probe is used and in cases where the
use of the “Direct™ position is mentioned,

the Direct Probe alone should be used.
Preliminary Adjustments:

To prepare the WV-BTA for use, make the following
connections and adjustrments: .

1. Connect the Direct Probe and Cable to “VOLTS
AC DC” terminal, the Ground Cable to the “GND"
terminal, and the Ohms Cable to the “OHMS" ter-
minal. Slip the DC/Direct Probe onto the front end of
the Direct Probe,

2. Plug the power cord into an ac outlet supplying
105-125 volts at 50/60 cycles, and adjust the controls
as follows:

a. Turn the function selector to “- VOLTS"
pesition and allow several minutes for the instru-
ment to warm up,

[ Adjust the ZERD ADJ control to position the
meter pointer at the left-hand 0%,

NOTE: When making this adjustment, notice
whether the position of the meter pointer changes
when the function selector is switched to “— VOLTS™.
If the pointer position changes, readjust the mechan-
ical zero control as described under “Maintenance”,

. Turn the function selector to the “OHMS" posi-

tion. The pointer should deflect to approximately
full seale.

d. Hotate the OHMS ADJ contral to position the
pointer ab the last line on the “R™ {ohms] scale.

e. Turn the function selector to the “AC VOLTS™
position. I the meter pointer does not indicate sera
vidts when the function selector is aet on “1.5 V",
see AL Calibration™ and “Electrical Balance
Check”™ in the Maintenance section. The instrument
is now ready for use.



IHC-Voltage Measuremenis:

CAUTION: Maximum input voltages must not be
exceeded, See “Specifications,” page 6.

The switch on the WiG-222 DC/Direct Probe should
Le set to “DC for all de-voltage mepsurements,

The WV-BTA has seven de-veltage ranges: 0 to L5,
5, 15, 50, 150, 500, and 1500 valts. Although the
meter is protected against burn-out under ordinary
overloads, it is goed practice to make a trial measure-
ment at a range setting higher than the voltage ex-
pected. Continued or repeated overloads may impair
the accuracy of the movement. To measure de volt-
ages, proceed as follows:

1. Set the function selector to “<4 VOLTS™ or to
“_WOLTS", as required,

2, Connect the clip of the Ground Cable to ground.

CAUTION: See first paragroph of “Safety Fre-
cautions,” page 2,

3. Set the range selector to a range position higher
than the voltage to be measured.

4. Touch or connect the DC/Direct Probe to the
high side of the source voltage.

5. Reset range selector Lo a position which gives a
reading nearest o full acale.

6. Read the de voltage from the scale corresponding
to the range selector setting.

Fero-Center Indication:

Zeroeenter indication is frequently useful becanse
it allows ohzervation of either positive or negative de-
voltage excursions without the necessity of resetting
the function selector,

1. Set the function selector o 4 VOLTS™.

2. Rotate the ZERD AD] control to position the
pointer at the center “—01 <",

3. Bet the range selector bo a position at least twice
the valtnge to be measured.

4. After a test reading has been made, the range
control may be set to the lewest position which allows
the printer to remain an the scale.

Resistanece Menpurementa:

The Ohms Cable is ozed in making all resistance
Before resistance measurements are
made, the power should be removed from the equip-
ment under test =0 that no voltages are present.

measurenwenls,

BCA Master YoltOhmyst WY.3TA

1. Set the function selector to the “OHMS™ position.

2. Set the range selector to the "R x 10" position.

3. Short the Ohms Probe to the Ground Cable and
adjust the ZERD AD] control to position the pointer
at the left-hand “0" if necessary.

4. Separate the Ohms Probe from the Ground Cable.
The meter pointer should deflect to full scale. If the
meter pointer docs not deflect to exactly full scale, use
the OHMS AD] control to obtain full deflection.

5. Connect the clip of the Ground Cable to one
terminal of the resistance to be mensured.

. Touch or connect the Ohms Probe to the other
terminal of the resistance to be measured.

7. Reset the range control to give a convenient de-
flection on the “R™ (ohmz| scale.

4. Multiply the reading on the “R™ =cale by the
foctor indicated by the range contrel setfing.

Detalls of WW-EFA scole

Fgure 1.

CAUTION: low-resistance  devices,
such as thermocouples and meter movements, may be
damaged unlesz a range higher than “R x 107 is used
because the WV-ETA applies up to 1.5 volts across the
resistanre under measurement when the range control
is el at "R x 1" or “R x 107,

Laow-current,

Measurement of Resistance Values
Above 10 Megohma:

The leakage resistance of small mica and paper
capacitors is usaally above 1000 megohms. The cir-
cuit shown in Figure 4 can be used to measure re-
sistance values above 1000 megohms. An external
de-voltage source between 20 and 500 volts is utilized
to obtain 8 measurable painter deflection. Make cir-
cuit connections as shown in Figure 4 and proceed
as Tollows:




1. 5et function selector o "4 VOLTS™ and measure
the voltage at point B,

2, Measure the voltage at point A,

A Compate the unknown resistunce from the fol-
lowing formula;

_ 11 [{¥olts at “A"™)—{Volts at “B™) |
Rx{megohms) =: (Valts at "B
EXAMPLE: The value of an unknown resistance is
to be determined with the circuit of Figure 4. An
external voltage of 500 volts is applied. The WV-BTA

measures 2.5 volts at “B”, and 500 volts at “A". Then,
_ 11 [ 50H2.5)

Rx= E_E—Zﬂﬂﬂ' ml!gnl'mu. {approx. )

&
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AC-¥Yolitage Measurcments:

CAUTION: Maximum input voltages must not be
exceeded. The accuracy of meter indications is de-
pendent upon the frequency of the ac voltage being
measured, the waveshape, repetition rate, and the im-
pedance of the voltage source. See “Specifications™,
page 6 and section below for additional information.

The switch on the WG-222 DC/Direct Probe should
be set to “Direct” for all ac-voltage measurements,

1. Set the function selector to “AC VOLTS",

2 Adjust the ZERO ADJ control if necessary to
position e meter pointer at the left-hand 0",

RCA Moster VeltOhmyst WVATA

3. Set the range control to a position considerably
higher than the voltage to be measured.

4. Connect the Ground Cable to the ground side of
the voltage to be measured,

3. Touch or connect the DC/Direct Probe to the
high side of the source voltage.

6. Reset the range control for a convenient de-
Rection.

7. Read the ac voltage from the scale corresponding
to the range control setting.

The meter scales of the WV-BTA are calibrated in
both rms and peak-to-peak voltages and are easily
distinguished by their red and black colors. When
values of sine waves are measored, for example, rms
voltages are read from the black divisions and the
corresponding values in peak-to-peak volts (equal to
283 times the rms vollage) are read from the red
divisions. If the function selector is set at *15V" and
a sine wave of 10 rms volts is applied to the instru-
ment, the meter pointer will indicate 10 rms volts on
the black scale and 28.3 peak-to-peak volts on the red
gcale. This time-saving feature makes the usual inter-
polation from one scale to another unnecessary.

Full-scale values for rms voltages are 1.5, 5, 15, 50,
150, 500, and 1500 volts, AC voltages from 0 e 1.5
rms volts (0 to 4 peak-to-peak volts) are read on the
lower scale marked “LO-ACH, Highzr voltages, up to
1500 rms velts, are read on the two upper voltage
scales,

Examples of typical voltage waveforms found in
television circuits are shown in Figure 5. Examples
of other lypes of basic waveforms which can be
measured by the WV-87A are given in Figure 7.

The instrument has a maximum rated fnput for
non-symmetrical waveforms of 2000 peak-to-peak volis.
Sine waves and symmetrical complex waves up to 4200
peakdo-peak volts can be measured with somewhat
reduced frequency response.  (See Maximum Input
Voltages and footnotes under “Specifications™. )

{Continued on page 13}

SINE SQUARE COMPLEX
WAVE WAVE + PULSE = PULSE WAVE
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Figere 5. Typioal voltoge woveforsn
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Replacement Parts List
Type WV-87A Master VoliOhmyst

Whan srdering Replacement Ports, pleass include Serial Humber and Cods Humbar of insirument.

|
Symbal
— s | o |
i
Copaciters n 24 | h:-:t-d l:l.lrll|.|ll.'ld-|1.il:lrl. 1860 ohms, £ |
Cl Paper, 0.1 of, £ 2095, 1600 volts, | 94016 ﬁnuit 02218
C2 Ceramic trimmer, 50 to 2000 guf aaane || R 27 Carlmn Im type, 7.0 meg, = 1%,
C3 h'l.l.'l]dl-_'i.i pier, WIMT @, = 21]-'5'1- I wall S5
olta. . 553 || B4 Carbon film bype, 2.0 rm'-g &+ 1%,
4 H:nj mu. TI00 uf, + 209, 5040 winll. SRGHE
vialla, | b ane A Carhan 1|Im r_l.'[u-. 07 m-:g; &+ 1“.
3 Diry electrolytis, 10 ..r m-'.g_., + G9541
0057, 250 volis, P B ° 0% Carfm film type. 0.2 meg., = 145,
2 Bamie as (03 C—— }‘E\lltﬂ...... R .| B&TAE
T Same s O 4 Kl LBI” Iillm iype, T chms, £ S
Jwuics wnd Connectore P~ + ¥4 wall
i ; .TE:I:-E single contact, female {black). | WHGH iz Lu:-!:‘}m ’II::JIT[R' 20000 chms, 9177
me s d 1, . -- I} .
d 3 Connector, chassis, nugie eontact. . | 6257 R "H'IT.-E'?MI ull;“ultl'_“‘"“ 10,000 ohms, = RARES
i; &3;1_";";;‘? 4’“”-5"'- contact (female} HWE iRt Lnrbem I:llm iype, 18, 9 neg., l‘_!"._ o
Ia Same as 1 4 —_ " y . P
17 Connector, single contact (fomale) . | 93996 [ " " LHZ-ITL:':II:P Im type, 849 meg, x 1%, |
Rusdsinrs [T Carbon film type, 2,12 meg., < 1%,
Rl Resmtance coll assembdy, 00022 abms, }ri: wall S L
£ 10 | edses | T3T L Hmf“lnﬂttrw.-ﬂ'im'liﬂlnu=
2 Carbon film type, 0220 chms, £ 1%, | 175, 1g walt S| oLz
| watt. . ., agonn || B35 Carbon film type, 200, 04H) qhms. =
B3 Heaisinnce -Ire:. 'I}.-'I-d-"i n'h.mr. + l'-’-' agoil | ? aail. Qe
H4 Carbon Glm type, #45 ohms, + 19, R 39 c""l-"-"" ilm type, 0.1 meg., & 15
mnu N 1 - witk . .| TaEGE
s Ca film type. 155 ohms, = 19, H 40 Lur ||. ﬁlm type, 9.75 ohma, & 1%,
L wald . | owgges || | Twambl..oooioioo oo Ghil3
n& E‘.arl:um 1|]|:r|. type. 4.5 ohms, = 15, H 41 Ea.rlum ﬁl.m type, 90 ohms, & 1%,
biw | a0 all. | a1
BT Uu.rl‘..u.m I"|I|'|I Ly, 15 s ,_-,hm 3 |':'5". R 42 {',gr'ln'm filen 1.'_-,'p-r: B ohims, + 19,
wall. EP LTV L waill 14T
Ra Carbon film type, 4.45 ohms, = 195, R a3 Carban film Lype, W00 ohms. £ 17, .
g wall. . .. 0 walki . SETZR
He Cariwan film L:-;:u::. 1.5° r-nhrru., -_|_- 1F{_ H 44 Carban ™ t‘:.'g'rl' '.l'[I OO0 ohms, = .
R 10 Cartan St Ty T B s ‘ ’E’E.“““ 15, s
“arbon film type, 0.0 meg., &= 17, : “nr m type, 0.9 meg, & 1%, |
1 wail. . . e EE | 50336 | L walt. . .. . . Gahal
Bl r_,uﬂ_.,._,,.. |‘.|... ;11;3;. 124, 000 ohms, = R 45 Carhon film 1‘:,'pr'. 00 meg, = 1%
1%, g LTI | walt, 3hE6Z
R 12 Carbon film l;r_p-r 150,000 ofims, = H 47 Varinble carbon 1.3|:rl". EX) mLp; & _
1495, M owalt., ... | GEAER 2055, Mg owatd. | A3
H 13 Variahle | carbon Lype, TROD ohms, + R 4= | Figed composition, 8.2 meg., + 55,
BT, 2 walls. . HERTD L4 wall 583
14 \nrl.n.hr wire wound, 750 ohms, 4+ R Fixed ‘:"-"""'F""S“"‘-"'I 240 """F—- = 5%, -
2095, L watl G 14 wald. 02530
R Same ps B 13 — R 50 Fized wmu-':-&tiem G0N lims,
n1s Varinhle -::lrlruu type, 15000 abms, | 5%, Mg walt Mifa2
& HIC, 13 watl. . . | susaz || KS1 h:md. s b, 180,000 ohms, + _
ni Fixed composition, 3.3 meg.. + 5%, N 3% Mg watd ... | 1%
1 wall. . .. 31417 | R 5k Fixel 1= ulr'lnu.mll-lﬂﬂ 01 meg, = 59
I 1 Fixed uu‘npml‘u.m 18,000 ohms, == Fa wall .. ' N
1% ¥ oﬁﬂri‘?llu |1'If||'|:l e
rea carinan 1 ' | nhmx,
W " ;u% i “tfl-“ﬁ | O3R3E Mizcellameous
2 wed composition, 47, 00 Glims, 4 F1 Fuse, Y4 am; T4
B, MG watl, .. MERT T Pilot. lamp, ﬁmm m‘:..m-r, N1
ozl Fixed -.wnpnmwm 15,000 ohms, = volla 11765
590, Y watl . INTI4 || M Meter, de, 0 o 200 microam YRl
It 22 Fized mm;mliln'n 1500 olims, o 1 Bwitch, rotary waler Lype, A section,
UL, L& walk. . ... J0654 T position, 6 cirenit e R
i a2z Fized 11.r|:|1];l'_|ﬂt.ﬂr|'|., A0 phms, + 22 Hwitch, . Tolary waler Lype, 3 rai:rl"t-ll!:ll'l.
5%, L4 watt. L. Lo | EEGE i powition, 7 cireait. qieus
H m: Same s 0 23 — T Translormer, power, primary 117
Iz Same as B 22 volts, 50,60 eyeles .. | 91994
N 'Ii &

S|
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Eymbal mibol Stock
"’"h Duseription "'“':* ""“_I Descriphion -y

Board, fuse . ... Sailh Conmicbor, with Lip, for front end of

Holder, butters . T2y probe . R 6518

Jewil, |'_|1In|. Inmp |_5r:mn|'J| Sl I"“'u_ll mlﬂsl.‘_-,'rrﬂl:‘- Blnck. ... ..., 3959

Kuob, control, large, blwe, | FS40 Sleeve, pol ystyrend, threaded G950

! Knob, control, smmall. bae. | . SAnAT .

Nut, hexagan. . ... ........_.... .| 93997 Wi-217 DC FRORE

Socked, tube, 7 pin. ... ... 4025 Clip, ulligator. wlip-on™ type. ... 810

Spcked, tube, $pin. ... ... ..., ... BU531 1-'"1'1:'1“ Fenuule. . ggf‘_ﬂl

Socket, pilot lamgs. .. .. .. ... ... a7 nar ‘:'

l pilot lamg sviee Nut. hex head, #1524
CABLES T 50l Biesistor, fined t‘i.llrlp{ltllll'l'll:ll. 1 rlnr'a: -

Cable, current, ack, with alligator #+ 590, baowalk. ... : 2500
clip und conmector, 487 oo ATHG Scxew, llat hend, &40, 25" |Drl.g' .....

Cable, current, red, with nnﬁigal.w Shedl, r.uﬂjatrl'{:m. bl iei: k veaeo| A9540
l:“l.r andl eommector, 48 la b F L Shaeld. . ... ... . i L R
bile, gromemd, wplhd|pund1.|p4l:|-" | T - B 5 1 |
long L K

f'..nlnlr whms, with 1'i|l- nnd ]'rm-d 48" | | Wii-2ar DO-DIRECT FROWE

QAR59 | H“shing . yraga

l...]:p. I:l.“lH'ﬂl:l.lr fwr mﬂl.llld B|H| cur- | | Commector. .. .. . YT
rent cubdes . . 35263 | I msarel. . H954H

Clip. ulligator. slip-on. | a0 Nul: his hendd, 8 12-24 #3211

tor, black, for carrent cable | 93989 [FREIT Hﬁl!il.-lll' Lunplmllu'n. I omeg =57 |

Caonnector, red. for current cabile QianE 15 walt . LA T

Tip. bleck, fr ground cable GG Sevew : flat bead, 4-40, 55 I::mu: -

Tige. red, for ohms cable. ... .. .. UARLT Shedl. ... .. . 2T

Shield: o Saan

WiE-21E TMRECT PRONE AN c'ulu:l meh q.dw,w 3210

Ualde, il coasal, 387 |E|l‘|ﬂ a2l _[I.I T2

Connector, threaded |r||l.rl:l|.|f'rl'|-1|va:-1.'_v.|.'rl‘| 4Rz . . | WT2NdH

{Continued from page 9)

Reliable ac velumeter readings can be assured only
if the characteristics of the voltmeter are compatible
with the characteristics of the circuit under test. When
the WV-B8TA is used to measure ac voltages, the “Spec-
ifications” on page 6 should be considered. Informa-
tion on input resistance and capacitance, frequency
response, and pulse response is given.

It should be remembered that when the instrument
is connected to any voltage source it may cause a load-
ing effect on the circuit and result in a reduced voltage
at the test point. When the instrument is not used in
aecordance with the conditions given under “Specifica.
tions”, the normal operating voltages of the circuit may
change, resulting in an erroncous reading of normal
operating voltages,

For example, inaccurate readings of normal circuit
conditions. can be obtained from any ene or a com-
bination of the following conditions:

1. Where the impedance of the test circuait is higher
than the impedance of the voltmeter. This condition
will cause loading of the cirenit to a degree dependent
upon the ratio of the circoit impedance to the
voltmeter impedance, As this ratio increases, the load-
ing effect of the voltmeter is increased with a cor-
responding change in the normal operating conditions
of the circuit.

2. If the capacitance of the circuit is low in relation
to the input capacitance of the volimeter.

3. If the frequency of the source 1.'r.|||:iE= ia hig]'ier
than the upper frequency rating of the voltmeter.

4, If the volinge waveform in the test circuit con-
sists of narrow pulses with a low repetition rate,

iathode of A j. s d
Wertical 3.
Qutput Tube —
Input 1o Zrd l
¥ideno 17 v.
tmglifiar p=p
T
Horlzontal v
Oacillator H-
Transformer \
Input Across L]
Hori fontal = 1150 w.
peflecting e
Cails S |
Fgure 7. Typlol ielevizlon weltoge wavelorms
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The last of these four conditions nesds careful con-
sideration in order 1o interpret correctly the peak-to-
peak readings of the Master YVoltOhmyst, The valoes
of the circuit capacitors and resistors used in the
peak-do-peak rectifier circait of the WY-87A have been
chosen to give a dizcharge time which will provide o
relisble peak-to-peak reading over its specified fre-
quency rangs, If narrow pulses having a low repeti-
tion rate are applied o the rectifier ericuit, the
discharge rate may be so fast that the capacitors have
dissipated an appreciable percentage of their peak
charge by the time the next pulse is applied. As a
result, both the rms and peak-to-peak voltage indica-
tions will be lower than the true value of the applied

voltage.

Direct-Current Meapuremente:

When the WY-BTA iz used for measurement of direct
carrent. it is not necessary that the instrument be
plugged into the power line, The following precautions
should he observed, however, to aveid damage to the
micler mavernenl.

a. [Dh mot 5ubiect the meter to any overload, The
meter i npod protected against burn-oot on current
measurements and improper use may permanently
damage the meler movement,

b. When a current of wnknown value is to be
measured, the instrument should be set up at least one
runge higher than the range on which the unknown
current is expected to be measured, A trial measure-
meent should be made and the range reduced to a scale
which gives a reading nearest to full-scale dellection.

. Do not apply ac voltages at any of the current
terminals. The instrument should be wsed to rmcasure
current in de circaits anly.

|ME.-.51.|F|EMEHT OF MECTANGUL AR PULSES

DEFIRED By POwnTS 1MW AACA ABOWE CUSVE
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d. Make sure the de veltage of the cireuit in which
the instrument is connected is not greater thanm 1500
volts as measured from either the positive or negative
current points to ground.

1. Connect the black current cable to the jack
marked “—CURRENT" and the red current cable to
ane of the three positive current jacks, depending upon
the estimated value of the carrent to be measured.

2 Turn the SELECTOH controd to the “CLUR-
RENT" position.

3. For currents of 150 milliamperes or less, the
RANGE control should be set at the “500MA™ position
and the red current cable connected to the "4-MA™
terminal for a trial measurement. For trial measure-
ment of higher currents, the red current cable should
be connected to either the “<-1.5A™ or “4+15A™
terminals,

4. Hemove power from the equipment in which the
measurement is to be made.

5. Conmect the two corrent cables in series with
the circuit in which the current is to be measured as
follows, Break the circoit at a convenient point and
connect the black current cable to the negative lead or
terminal of the opened circuit and the red carrent
cable to the positive lead or terminal. Thiz procedure
should place the instrument directly in series with the
circuit.

=

[ 3
o,

REG i+

Figure ¥, Current meowwremente in typical cleosit
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&, Apply power to the circoit and obsarve the read-
ing on the appropriate scale, as determined by the
current jack employed and the setting of the RANGE
control. All direct currents are read on the upper two

voltage scales,

7. I necessary, readjust the HANGE control or
change the current terminal setting to give a reading
on a lower scale which is nearest to full-scale deflection
of the meter pointer.

Figure % shows a typical circuit and points al which
the instrument may be inserted for direct-corrent mmeas-
urement. [t showld be noted that points C and D are
in leads containing circulating rf current and, there-
fore, should not be used. Screen current, for example,
can be read by inserting the instrument at “E”, plate

—— RCA Master VoliOhmyst WYATA

current may be read by inserting the meter at “F,
which are below the rf by-pass points, and the com-
hined sereen and plate currents may be measured by
inserting the instrument ot “0G",

In all three cases, the black current cable should be
connected to terminals marked “—" and the red cur-
rent cable to terminals marked “--". Total tube cur.
rent can be measured by inserting the instrument in
the cathode lead at point “B”, with the hlack cable at
terminal “—", and the red cable at terminal “-=",
MNarmal polarity is reversed in the grid cirenit where a
negalive biss is applied and the direction of current
flow is toward the ground point. Here, the black cable
is connected at “A" to terminal *—" and the red cable
to terminal “ =",

Special Applications

In addition to maintenance and service applications
of the WV-8TA in ac, de, af, and puolsed clectromic
and electro-mechanical equipment, the instrument may
be used with versatility in numerous special applica-
tions. The special applications described below will
help to illustrate the wide range of wsefulness of the
instrument,

Decillator Grid-Bias Measurement. The nega-
tive de voltage d.ErEiand al the grid of an oscillalor
tube is proportional to the amplitude of oscillation.
The impedance of these circuits is usually high and
any test ipstrument inserted into the oscillator muast
be of sufficiently high impedance so as not to change
appreciably the total value of the circuit impedance.
The WV-87A iz well suited to messurements of this
nature. To measure grid hiss, the instrument should
be set up on the appropriate devoltage range and the
DC Probe used for the bias measurement.

Comparative voltage readings should be taken on
each band of o multi-band receiver and the main tun-
ing capacitor should be rotated through cach band
while the bias is being measured.

AYC-Yoltage Measurements. The WV-EBTA can
be used to messure ave voltage at the dicdeload re-
gistor, along the ave bus, or at the grids of the con-
trolled tubes.

Output Indication. The Master VoltOhmyst is a
useful instrument for measuring output in the align-

ment of radio and television receivers. In these appli-
cations, the DC Probe is usually connected to the load
resistor of the second detector in AM and TV receivers
while the circuit components are adjusted for optimam
output. In an FM receiver, the probe is connected to
the limiter load resistor. The zero<center feature of
the WVETA is particularly useful in alignment of
FM discriminators.

Bias-Cell Yoltage Measurements, These small
voltages can be measured accurately by the WV-8TA.
The expanded voltage scale of O to 5 volts provides
easy-to-read indications of small voltages, an important
feature where bias voltages are critical.

Detection of Gassy Tubes. Gassy tubes fre.
quently may pass the check of an ordinary tube tester
but cause improper functioning of equipment in which
they are installed. The presence of gas in an output
tube or ave-control tube, for example, can impair the
function of the entire receiver. If a tube is gassy,
measurement of the grid bias in an RC-coupled circnit
will indicate an abnormal value of biss,

Insulation-Resistance Mensurements. Cuarrent
leakage through the dislectric of capacitors and insula-
tion of coils, transformers, cables, and other compo-
nents can be measured with the WV-B7A in terms of
resistance. Values of leakage resistance above 1000
megohms can be measured with the cireuit shown in
Figure 4.
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When making resistance measurements, the D¥rect
Probe of the WV-BTA iz always positive with respect
to the Ground Cable, This arrangement facilitates the
measurement of leakage resistance in components sach
as electrolylic capacitors where polarity must be ob-
served.

DBM Measurements. The graph on page 4 can
be used to determine dbm values corresponding to rms
ac-voltage values across a 600-ohm resistive load. A
dbm value is defined as the number of decibels above
or below a reference level of 1 milliwatt in 600 chme
at 1000 cycles. Zero dbm, therefore, would indicate
a power level of 1 milliwatt; 10 dbm, 10 puilliwatts;
and 20 dbe, 100 milliwatts,

Because dbm are defined with respect to a G600-chm
load, power levels correspond to voltage values. DBEM
can be measured in terms of rms voltages across a
&ikohm resistive load. For example, 0.775 rms volt
indicates 00 dbm and 7.75 rms volts indicate 20 dbm.
While these mensurements must be made with a sine
waveform to aveld waveform error, any frequency
can be used which iz within the range of the WV-B7A.
The decibel and ear-response curves have their closest
carrelation ot 1000 eycles,

The graph provides rapid conversion of rms voltages
to corresponding dbm values. Associated power levels
can be read along the top of the graph. If the rms

————— RCA Master YoltDhmyst WYETA ——— —

voltage is measured across a resistive load other than
600 ohms, the correction factors given below must be
added algehraically to the dbm values read from the
graph in Figure 1. For resistive loads not given in the
table, the following formula should be used for de-
termining the correction factor:

Correction Factor = 10 log %

where R is the load in ohms, 1f K is greater than 600
ohms, the correction facter 1a negative,

Resistive
Laad DBM*
al 1) cps

L 1
S i <=8
300 3.0
250) +3.8
150 160
50 410.8
15 =160
B ~+18.8
3.2 4-22.7

* DBM is the increment to be added algebraically to
the dbm valee read from Figure 1, page &

Figwra 10,

Acceviorias ovallable on separate arder
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Accessories
Availoble on Separate Order

When the Wi-264 Crystal-Diode Probe is used with
the Master VoltOhmyst, the usable frequency range is
extended to 250 megacyeles, This probe consists of a
germanium rectifier and an RC network in a poly-
styrene housing. The probe, which slips onto the front
of the WG-218 Direct Probe and Cable, eliminates an
extra cable,

The WiG-264 may be used in rf circuits of up to 20
rms volts in the presence of do voltage as high as 250,
The over-all frequency range of the probe is from 50
Ke to 250 Mc. All voltage readings are made on the
de scales in terms of rms volts for sine waves.

D voltages as high as 50,000 volts can be measured
directly by the WV-87A when the WG-289 High-
Voltage Probe is used. The probe uses the Wi-200

Multiplier Resistor, of 104 megohms, to present an
over-all voltmeter input resistance of 1100 megohms,
With & multiplying factor of 100, the Master Volt-
Ohmyst provides six full-scale positions of 150, 500,
1500, 5000, 15,000, and 30,000 volts, The 150,000-vall
scale should not be used, This extremely high input
impedance is especially desirable when it is necessary
to messurs voltages found in phetotu be, television, and
other high-impedance circuits which would not [unc-
tien properly if loaded down by a low-impedance
valtmeter.

The WG-289 High-Voltage Probe offers distinct ad-
vantages in high-voltage circuits as well az low-voltage
circuits characterized by high impedance or poor

regulation.

Circuit Description

The operation of the Master VoltOhmyst centers
around a vacuam-tube bridge circuil using a 12AU7
twindriode, | See Schematic Diagram, pages 1and 113
When thiz bridge is properly balanced, the voltages at
the two plates will be equal and the 200-microampere
meler, connected between the p]llﬁ. will read zero,

When a positive voltage is applied to the grid of
triode section 1, the current through the left hall of
the bridge is increased, causing the voltage at the plate
of thiz section to decrease. This current also Hows
through the commen cathode resistor, increasing the
voltage drop across it, and biasing the grid of trinde
section 2 in & vegative direction. This causes a voltage
increase at the plate of tricde section 2. The difference
in potential across the meter causes current to flow
through the meter from the plate of section 2 to the
plate of section 1.

When the WV8TA bs wsed to measure ac voltage,
the voltage is first rectified by an RCA-GALS twin-diede
which serves as a full-wave peak-to-peak rectifier. This
tube, shown as ¥W-l on the schematic diagram, hoas
associated components chosen to give the circuit a long
time constant, When the ac signal swings negative,
C-3 is charged through the right-hand diode section
iPins 1 and T} to the negative peak value of the volt-
age. As the voltnge starls in a positive direction, this
diode =ection becomes nonconducting and the charge
on -3 s ]JI'E\'EI.'I'Ed from discharging- As the ac signal
swings positive, the positive peak is added in series
with the charge on C-3 and is applied to the plate of

the lefthand dicde section, (Fins 2 and 5). C6 is
charged to a value equal to the sum of the positive
and negative peaks. Because of the relatively long time
constant of the circuit, the voltage across C-6 will be
maintained at the peakto.peak value of the applied
ac voltage. This charge is then applied as a de voltage
to the !.Tid al tricde section 1 of the 12AL17 |hl'i-1!E.E
tube and the circuit action is the same as described
above,

When the ncesignal rectifier is connected, however,
contact potential within the tube causes o small amount
of voltage to appear at the lefi-hand grid of the 12ZAU7,
resulting in a slight unbalance of the bridge and a
small meter deflection. To counteract this efect, a
diede section of another 6ALS is connected to the other
grid of the bridge tube. The bucking potential of this
second diede section is used to correct for the contact
potential of the ac-signal rectifier. This bucking poten.
tinl may be adjusted to the exact required value by
means of a potentiometer connected across the second
diode section,

When the instrument is set up to measure resistance,
ac voltage or de voltage, it is impossible for any voltage
applied o the test probes to be applied directly to the
meter itself, As shown in the schematic diagram, the
meter is isolated [rom the source voltage by the 124117
bridge tube. This current limitation of the 12ALT and
s associated components decreases the danger of
overloading the meter, This pretective function is not
provided for current measurements, however, since the
meter 1= used az a direct-measurement device,

-'I""F-
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Maintenance

(Spe “Seiety Precootions”, page 2]

General

The WV-ATA Master VoliDhmyst is manulsctured, tested, and
calibrated under strict engineering supervision. 1F the instre
ment should require sdjustment a1 repairs, the precsdures out.
lined belew should be fellowed.

A pchematic diagram of the WV-ETA & shown in Figure O
andd locations of calibration controls are shown In Figure 11
Tf it hecomes necessary to replace any of the component parts,
coly RCA replacement paets or their equivalents shoald he
used., Whes ordering replacement parte for the Master Volt-
Ohmyst, consult the Replecement Parts List on page 12 and
specily the code and seriel numbers of the instrament as well
& the stock number of the replacemsent part,

Zero Setling of Pointer

Mechanical Adjostment:

The mieter pointer should rest at the left-hand zero mark when
the SELECTOR contrel ks nermed 1o the “OFF” position. If the
pointer ahould coms to pest at 2 deflected position, the ﬁﬂliliﬂn
may he correcied mechamizally by adjuszing the small scrow
on the front of the meer case,

Elecirical HBalanee Check:

‘1. Set the SELECTOR sontral o "-=VOLTS™ and allow the
WAVHTA o warm up for 15 minutes

2 Rotete the ZERD ADJ] contral. Tt should be possible to
wrt the meter pointer at either zere or 8555 of fullscale deflec.
1R Of ARy TAmEe

5 Set the SELECTOR contral vo "—¥0OLTS™

4. Eotate the ZERD AD]J contrel. 1t should be possible to
get the meter pointer af either zero ar 15% of full-scale defiec-
o On BNy [Ange

5. If the conditlens gives in steps 2 and 4 above canmot he
sntisfied, there is an unbalance between the two irlede sections
of the 1ZAUT bridge tabe and it should be replaced. See the
section on Tibe Replacement below.

Calibration

The calibration of the WY-BTA should be checked after amy
imterngl adjustments are made or alver any of the compenent
parte are replaced. 1f recelibration is necessary, the insrument
should first be recalibraved on direct carrent a2 follows;

HOTE: The sccurscy of calibration cannot excesd the
necuracy of the standards employed.

Dipect-Current Colibration:

1. Check the mechanical zero posliton of the pointer. 1M
mecessary, regere as described above.

2 Spi the SELECTOR control san “CURRENT™ and the
RAMNGE contral on “30B A",

3. Conmest the red currest cable between the “-FMAY jack
and the positive terminal of & do sapply which can be adjusted
1o deliver exactly 25 milllamperes, Connect the black carrent
cable between the *—CURRENT® jock and the negative ter
minel of the de supgply.

4 Whh a eureest of 25 millismperes registering on the
meeter, rotate the current-adjustment control, Bl4, whh & seres
driver for a resding of approximagely half scale.

5 Supply exactly 50 milliamperes and resdjust K14 for a
reading of exacily 50 millamperes. Check all other mifli-
ampere ranges for a fullscale accuracy of 2+ 3%,

i, Hemowe the red current cable [rom the “+MA” jack snd
insert it ingo the 1L SAMEPT jack. Supply exectly 14 amperes
The WV-BTA should resd between 137 and 143 ampores. The

I5ampere range should alss be checked for a fullscale sc
curacy of 3%,
DC-Volinge Calibration:

1. Tarn the SELECTOR ecomtrol to “<=%OLTS" and allow
the WW-B7A 13 warm up for at besst 15 minules,

2. Check the line voltage. The WY-87A dhould be calibrated
mt 117 wvalts, & cycles,

3. Rotare the FERD ADJ control to bring the peinier cxactly
to zero. This contral should not be pesd justed during the reat
of the calibrating procedore

4. 5S¢t the RAMGE contrel em “30%",

5. Conmect the Geound Cable elip 1o the negative terminal
of a de wouree supplying exactly 50 wolts, The WG-217 DH
Probe should be conmectsd to the positive terminal of the
source village.

6, With & screw driver, sdjust the "D CAL" potenti
ometer (H15) to bring the pointer exacaly to the 50-volt mark
on the scale, {See Figure 11 for location of calibrating controls. )

7., Reverse the testlesd connections at the vollage sougee.

8. Set the SELECTOR control to the “—VY0OLTS™ position.

9, With a serew driver, adjust the “—DC CAL"Y potenti-
amseter {R13) 1o bring the pointer exactly to the Hkvaly mark
on the scale

1. Check the remabning deovol
de eparces of known accuracy whic
fbection.

AC-Calibration Check :

Before ac calibration is attempied, the WY-STA firsr should
b calibruted as outlined above, The precedure for ac calibre-

tion iz me followe

1. Remove the WG-217 [ Probe from the WG-218 Direct
Probe and Cable.

2. Set the SELECTOR contrel to “AC VOLTS™
3. Sot the RANGE comtroed to “1.5" wvalis,

4. Shomt the Direct Probe to the grousd lip and ndjust
the AC ZERO potentiomeser (RAT) s0 that the pointer rests
exacily st zere. The potestiometer is located on the rear of
the chassis ond is accessible through an opening in the rear
of the cabinet,

5 Turn the RANGE control through the remaining scale
seitings. The meler poinl hioald remain &t zere while the
RAMGE conirol is changed. If the pointer cannot be sdjusted
te zero, o if it moves sway [rom the 2ero setting as the RANGE
cantral is changed, imterchange the pwo 6ALS tubes. If this
foils to corrent the dificulty, one or both of ke 6ALS tubes
should | pepliced. [See Section on Tabe Replacement below. )

fi. Set the RANGE control to “150%".

7. Apply exacily 150 volts, 60 cycles betwoen the ground
lesd and the tip of the WG-218 Dbrect Frobe snd Cable, The
meter shoald read within 5% of the applied sc wohage, Tf &t
does mot, the velues of the circull components should be
checked,

8. Check the remeining voltage ranges lor sccurscy at full-
scale defllection. They should read within 5% of the applied
e voltage.

AC=Compensation Adjustment

1. Turn the SELECTOR control 1o “AC VOLTS"
2, Set the RANGE selector en “H0OVT.
3, Set meter poinier al 2ero.

4, Apply exactly 300 volts &t & Ereguency of lpE:ﬁIim..l.h:l:f
100 kilocycles between the ground eable and the WG-218
Direct Probe, Witk a screw driver, adjust the ceramle irimmer
(CZ) umtll the pointer reads sxactly B0 wolis.

& ranges sgaimst other
provide [ull-scals de-




_— RCA Master YohOhmyst WYETA ——

Ohme Ad justment

NOTE: The battery must be installed for all resistance
messurements.

I. 5 the SELECTOR control to “4%¥OLTS™ and make
certain the pointer is &1 2era,

2, Turm the SELECTOR coniral o the “0OHMS™ position.

3. Set the HANGE control 1o "EX]1",

4. Adjust the OHMS AD] control for full-scale defection.

4. Tam the RANGE switch to the “BXIMEG" position.
The meter pointer should read above 1000 on the resistance
scale, Il the pointer imdicates a lower valoe, there is excesaive
leakege in the ohmmetes cireuis,

IF it s mecessary to readjust the OHME ADT control when
changing from & lew-range pesition to the “EX1MEG"” position,
tha batiery shoald be checked, If the dificuliy remaing, refer
to the section om Tubs Replscement below.

Tube Replacement

All tubes supplied originslly with the WV.-E7A have been
thoroughly aged by opersting them for seversl hours befars
installation in the insirumest, This preliminary conditioning of
a new fube helps to insure stebility snd dependable per-
foTmuends

I o mew tobe i installed withowt prior aging, it mey be
mecessry Lo rezero the nstrumest when ir s swhched from
the lowest to the kighest de-voliage range. This operating in.
convenience may be eorrected by aging the tube as follows.

Before installing 8 12AU7, age the tshe by connecting the
grides and cathodes to ome side of 8 10T-volt, 60-cycle line and
the e plates to the other side of the ling, The hoaters should
be operated ar normsl voltage. The tube should be operated
im this manner for a minimem of 12 kours before it is installed
in the instrument. The calibration should then be checked.

An alwernate, and usually satisfactory, sging procedure con-
sists of aperating the new tube in the WY.BTA for approximately
36 hours, siter which time the instrument may be recalibrased,

Lacation: of tubes omd calibredion controls

Figure 11,

1 this proceduss ls wnsatisfactory, the frss agleg precedure
should be followed,

If it hecomes mecessary 1o replace & GALS, the tube can be
aged for & minimum period of 36 hours by operating it in the
instrapsent, After this period of time, the calibration should
b checked aecording to the procedure outlined wnder “AC
Calibration Check™.

Battery Testing

CAUTTOM: T not allow exhausted e#lls 19 remain inside
the case of the WYSTA as chemicals from deteriorated cells
may damage the instrument.

The bamery should be tested frequeently 1o insure BCCUTRCY
of resistance messurements, It may be tesed as Follows

L Twrn SELECTOR contrel 12 *0OHMS",

2, Het RANGE cantral 1o “HX1™ positicn,

3. Botate the OHMS ADJ control to bring the polnter 1o
full scale defectsan,

4, Short the Ohms Cable 1o the Grownd Cable for abiost
10 secands,

5. Open the shost circoit ond obserse the scale indication.

Any sppreciable devintion from (ull-scale defleciion indicates
weak cells which should be replaced

Trouble-Shooting the WV-B7A

The wranble-shooting data given below are deslgmed o aid
the technician in servieing the WASRTA. The iroubles de
scribeed are those which have the most chvious symproms, Be-
wanse il is impossible to list all pessible (roubles, the technician
should use the  schematic diagram 1o trace down  wnlistel
trnubles.

I diffeculty is experienced, it is imparttant that the insirament
ke chesked on all ranges and all funetions belore repairs are
altempled. Examination of the schematic diapram will show

228, E2A
E3F r SiF
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Figura 11, Locotlens of componenta
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that the woliage divider network used for resislance measure
meents ie mob used when the isstrament is switched lor vollage
measiiremsenia  Similar differences in ather circuils also will
ke evident. For example, V1, the acsignal reclifeer, and iis
asspeiated elreuitry are vsed anly when the WLATA is switched
o AL VOLTS" and ie out of operation on ohms and devoliage
measurements.  Also, the resistor mebwork around 510 is em-
ploved only on de-vollage measurements, and the resistor net.
wirk sround SIC is used only on scovoliage measurements
Ancther point 1o remember is that the cwrrest functions do
not employ vacuum tubes, and are independent of the other
functicna, A complete performance check can thus aid greatly
in ieolnting the trouble 1o o or bwo sections of the insriment.

When troable is encountered, & visial check of wiring should
b made first. All wiring and solder joinis should be inspeezed
closely. Shoried leads or burned composems may indicate
gquickly where the troable is. The canses amd poesible remse
dies listed are given in probable order of escourrence. The
deseription of the reuble should be bocated b the bald-Eace
type and pn_wihl# causes checked in the order listed,

When soldering 1o or near the switches, care should be
teken 1o prevent owcrheating or mechanically scraping the
pEeckion resistors in the divider merworks. Excessive healing
may permasently chamge the value of the resisors and resalt
in insccirste meter resdings. A palr of longmnose pliers may
he clamped to the lead berween the resistor being soldered
aril the point of conmection to dlssipate as mach heat as pos-
sible. Care should also be taken to prevent tuising or locsens
ing of the switch contavts and 10 prevent sobder from gelling
down inie the swiich, Centaces may ke cleaned with clgaretie
lighter fuid.

General

Instrument fails 1o operate om all fonclions execpt
current; tubes do not Hght.

TIE POINT

RBCA Masmer VoloDhmyst WY-HTA — —

1. Line cord broken of Bt making contact at outler

2 Switch section S2F delective,

% T1 delective, Check eontinoily of windings and reslsianes
[E1] ,':I'u-um‘l.

Instrument Taile 1o apeeate om all funclions excopt
currents tabes light, ZERD ADJ does mot work.

1. Broken bead in grullm_'l calde or 12 defective,

2 Incarrect operating voliages on bridge twhe.  Measure
voltages with valtmelsr,

3, W2 or VW3 defective. Replace as described under sectine
“Tubes Heplacement.™

4, Dpen or shor circuit in V3 bridge cireait. Chock sut with
Ohmmeter. Check H26, C5, Tl secondary, dnd meter |eads.

% Switeh peetbon 520, 520 or 5200 defective.

Meter pointer sficks.

. Cracked or broken jewel bearing in meter. NOTE: Imdi
vidusl replacemen) parte [oF meter movement are not avail-
able, Meter should be retomed for ropeies or replaced with
new meter,

2, Secale plate or meter iz looss and §s eriking pointer. He-
mave meler [ros meter case and tighten mounling wfows,

Meter pointer hangs hard left or right, depending upon
seiting of fumetion switch.
1. Orpen ar short ciccait in bridge eircait,

Intermiitent operalion on all Tuiwctions.

1. Lonse or breken comnections i cobles, Check by fezing
cahles and observing meter readings,

2, Wiper contact en 520, 520, or 5D dedective.

3. Lone= or hroken conmection in bridge eircuit wiring, in-
clading meter terminals. With power applied, probe wiring.
connections, and components with insulated probe, CAUTTON:
Sen “Safety Precautions,” page 2

TIE PQINT
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Figuss 13,

Locotions of comback on renge switch, §1
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4 V2 er V3 delective, Replace tobes as described wnder
*Tule Replacemient.™

ZER( AT eontrol erratic in operation.

i. Potemtiometer K19 defective. HReplace with new contrael.
NMOTE: First, make sure mechanical zero of meter pinter ks
corpect, See “Leto Setting of Pointer,”

Ohms Funection

Instrument fails to operate on DHMS; warks normally
an ae- and de-vollage messuremenis,

1. Battery exhonsted or net making conisct.

2 Loose or brooken comnccdtion in ohms cable. Check by
flexing cable and observing meter reading.

A Defective wiper contect an switch seetion 5100

4, "hms” contsct {terminal 9) on 520 defective

5. Open circuit in resistor network of buened 0wl Fesistor
aroind switch scctlon 510, Check continmity of network B4
through K46, MNOTE: This network i made up of pealsters
whith are added in series &= swilch = rotated, Therefore, one
faully resistor mey ceuse improper operation on ome oF mOre
ranges.

i OHMS jack, J1 or its attaching lesd open or shored o
other wiring or 1o instrumest ease, Check resistance to case
&nil adjacent wiring.

7. Locse or broken “Ohms™ contact on switch secthon 520
{eerminal 124 or 521 Cerminal 6.

B. Cable conmector not making coniacl

OHMS AL foils 1o give infinity setting on “R™ seals,
1. Hattery exhausted.

2, BHMS ADJ potentiometer, K16 defective,

X V3 defecdwe,

RCA Master VoltObhmyst WY.TA ==

Resistanee readings inacourate on some or all “ohms™
FRAEE.

1. Une or more resisiors bn netwerk around switch section
S0 have changed value.

2. Ezcessive leakage in “ohms" eiremls, Check switch walers
an 510 and 32RB fer dift or damage. MOTE: High homidiiy
may cause leakage and imeccurate readings on high ohims
sceles. Bake owl inside of instrument with light bulb.

3, Poor contact from grownd jeck 1 geound bus on chaessis

4, Shorted wiring in resistor metwork srousd S10,

5. Faulty or high-resistames conmections in “ohms™ cirouit.

Meter pointer moves off infinity mark when range
switeh is changed.

1, Beplace V3 with 12AU7 having low value of gas current.
See “Tubhe Replacement™ MNOTE: (A smell deviation sheubd
b cansldered acceptable, )

L Exoessive leakoge im ohms cireuil, possibly cawsed by
high humidity. Cheek by baking out for several hours with
light balb. Do not everheat end damage capaciars

AC-Yoliage Function

Instrument fails to operate on any se-voltage range;
works normally on OHMS and DM VOLTS.

I, W1 defective. See “Tube Replacement.”

2 AC wolis contast om 524, 52B, 530, 520, or 520G may be
defective,

3 Fuull:r wiiper contect an 51A,

4. Open er short circuit i circoitry  associzied with VI
Check put wiring snd companests velues with chmmeter.

& Coer O3 opon, U shorved, or K34 open.

Meter pointer moves off ero when ranges are chonged.
1. AL Fero" potentiometer our of adjusment,  Resdjus

®sza "azm “szc "sep Ysze aar Yazc

Figure 14,

Lotodiami of confoch on funchiem wwitch, §3
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as described under “AC Calibration Check.™ 11 adjusiment
canmnol e made, then

2. Interchange V1 and V2 or replace one or hoth tubes,
Eoe "Tube Replacement.™

3. Resistor petwork aromnd S1E is defective.
tinuity and valees with alkmmeter.

Check con-

ACwvolisge resdings inaccurate on some or oll se
ranges; performanee on chms and devoltage ranges is
marmnl.

1. Resistor network arcumd switch SIC defective,
values with chmmeter,

2, Defeerive eomiscts ne wipers or excessive leakage in 51C,
Check for loose or dirty contacts.

4 VW1 defectives Install mew GALS. See “Tube Repluce:
mtlll‘

4. O leaky.

5. B34 changed in value.

If instroment is inaccorate om S0 and 1500 solt renges
saly, check R10, R1L, K12, snd C2 If ineccurste oo 15-vols
range only, replece ¥1. See “Tube Replacoment.”

Check

DC-YVaoltage Function

Instrument fails to operate on any range of 4 VOLTS™
of Y _YVOLTS": works normaolly on ohms and ac volis

L. D slip-on probe i defective, Try applylng low de-voltage
directly 1o Wi-218 Direct Probe tip.

2. Divoltage contacts on ewitch secibons 524, 53H, 520 or
S are defective. Check for loose or broken contscis.

Insirument fails W operate on  any  ronge  of
Y4 VOLTS" but normaol on % —Y0OLTSY ar vies versoy
works normally on ohins and se volis.

I. Potentiometer K15 or K13 defective. Check owt with
ohmmeter, Cleck B15 when ¥4 YOLTS™ defective, check K13
when = — VOLTS™ defective.

2. Defective contacts on swhich sectons 524, 520, 52C, or
200, Check switches Tor locse or broken contacis,

Yoltage readings inacenrate on 4+ VOLTSY,
“_Y{LTS", or both; oe voltage and resistance readings

nre sorrecis

—— RCA Master YoliOhmyst WY.STA =

L. B13 and K15 out of adjusiment. Reset as described ander
“DC Voltage Calibration.™

2, Tsolgting vesletor i “slipoa” probe has changed walios,
Measure resistance on OHMS functien. NOTE: T one or more
of the lowovales resistors in the network amousd S1E kave
changed valise, it s possible that the meter reading may be
inacenraie oo the 500 and 1500 volt ranges bist the ineccurscy
may not be apparent on the lower rasges.

DHC-voliage readings ineorreet) resistance readings cor-
ret.

I. Resdstamen in network sreumd 510 has changed value,
Check out with chmmeter and replace defective resistore

2, Switch eontacts en S1B, or 524 defective. Check for leose
ar hroken contacts, or foreign material.

E P

Tnstrument falls o fometion om DC-volinge measdre-
ments) works normally on ohms fosction,

1. Check Dipec Prabe and Cable and connector.
2, 518 network open,

+ D and &e voltage readings incorreet; —de normal.
1. Recalibrate K15 See “Calibration,"™
2 R15 defective,

Current Function

Insirument fails to operate on any CURRENT range.
AT and I volits, and OHMS normal.

1. Switch contact on S3C (erminel 2) or 520 (terminal &)
defective,

Instrument fails to operate on - Ma eorrent range;
4 1.5A4 and +15A range normal.

1. Faulty wiper contact om S1F,

9 ik 4+ Ma terminel for broken lead,

Instrument operates only on low eurreni ranges, or no
operation on any coreent ronge; AC ond DC voliages,
and chms normal.

1. Reskstar metwerk R1 through K9 defective. Check out
with ohmmeter.

2, Switch sontaet an 51F, 520, or SI1 defective,
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Figwrs 13, Expleded view of WGE-333 DC/Direct Praba

RCA Repair Service

Bf the WYVETA falls 1o function properly, a visual Inepection
first should be made followsd by am electrical check scoording
to the procedurs described above.

Ii the ewent the dificulty remains, the instrument may be
returned (o BCA [or pepairs, Informetion regarding BCA repair
servles may be obtained by writing to the RCA Service
Company, Camden, N, 1.
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SERVICE REPORT

TMPORTANT!

The detailed completion of this report will expedite handling and reconditioning of your test equipment .
Make out separate report for each instrument returned,

———

Instrument ===

Mame Type No. Serial Na,
Is instrument believed to be within warranty? Yes [ ] Mo [ ]
Has warranty card been returned to us for registration?  Yes [ ] Mo [ ]

From whom Purchased ===

Name of seller Date Purchased
Address of sellar City Srate

Repairs --==

Describe condition of instrument and state the extent of repairs required, Use reverse side for
asdditional space. ____

[ ] Bepair as requested and return without quoting. For distributors use only - please check
[ ] Quote estimated charges before proceeding with work. [ ] For stock

Shipping ===

1. Pack very careful ly--use original packing or a facsimile made with a [loated inner container.
2. Ship via motor freight or railway express--do not ship by parcel post.
3. Be sure to return all test leads and probes with instrument.

Owner's Name & Address --- (please print)

[ e

Strest Address

City & Stace

RBetain a duplicate of this report. Enclese original and ship prepaid to:

NOTICE
Tf upon receipt, condition of instrument is ather than
reported under "Repairs”, no work will be done until RCA Service Co., Inec,
reasona for diserepancy are clarified. Peturn Apparatus Control
RCA cannot accept responsibility for damage to instru- Butideng F-2
ments resulting from inadequate packing. (nstomers will Cemden, New Jersey

be billed for the cost of repairing such demages. Make
sure the instrument is packed correetly.
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@ FLEASE D0 NOT WRITE IN THIS SPACE

RBepanir Qrder No.

TEST EQUIPMENT Unit Received & Acknowledged
SERVICE REPORT Via

Waybill No.

IMPORTANT!
The detailed completion of this report will expedite handling and reconditioning of your test equipment.
Make out separate report for each instrument returned.

Instrument ===

MName Type Mo, Serin]l No.

Is instrument believed to be within warranty? Yes [ ] Mo [ ]
Has warranty card been returned to us for registration?  Yes [ ] Mo [ ]

From Whom Purchased ===

Mame of seller Date Purchased
Address of seller City State

Repairs =-=

Describe condition of instrument and state the extent of repairs required. Use reverase side for
additional apace.

[ ] Bepair as requested and return without guoting. For distributors use only - please check
[ ] Quote estimated charges before proceeding with work, [ ] Far stock

Shipping ===
1. Pack very carefully--use original packing or a facsimile made with a [loated inmer container.

2, Ship via motor freight or railwsy express--do not ship by parcel poat.
3. Be sure to return all test lesds and probes with instrument.

Owner 's Hame & Address --- (please print)

Street Address

City & State

Petain a duplicate of this report. Enclose original and ship prepaid to:

NOTICE
If uwpon receipt, condition of instrument is other than
reported under "Hepairs', no work will be done wuntil ECA Service (Co., Inrc.
reasons for discrepency are clarified, Return Apparetus Control
RCA cannot accept responsibility for damage to instru- Burlding H-z
ments resulting from inadequate packing. Customers will Camden, New Jersey
be billed for the cost of repairing such damages. Make
sure the instrument is packed correctly.
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Radic Corporation of America warrants its test and measuring equipment, when
properly registered, against defects in workmanship, materials, and constructian
under normal use and service for a period of one year from the date of ariginal
purchase. Under this warranty, our obligation is limited to repairing or replacing
any defective parts.

This warranty does not apply to any instrument which has been tampered with in
any way, or which has been misused or domaoged by accident or negligence, or
which has had the serial number removed, altered, or effaced.

RCA tubes and RCA batteries used in such equipment are covered by our
standard tube or battery warranty.

Tube Department
RADIO CORPORATION OF AMERICA
RCA Victor Division
Harrison, New Jersey

This warranty is valid only when the card enclosed with the instrument is properly
filled in and returned for registration.






