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Safety Precautions

The metal case of this instrument is connected to the ground of the
internal circuit through a resistance-capacitance network. For proper op-
eration, the ground cable of the WV.77E should always be connected to
the ground of the equipment under test, before any other connections are
made. Always handle the probes by the molded plastic probe housing.

An important point to remember is that there is always danger inher-
ent in testing electrical equipment which cperates at hazardous voltages.
Therefore, the operator should thoroughly familiarize himself with the
equiptment under test before working on it, bearing in mind that high
voltages may appear at unexpected points in defective equipment. Addi-
tional precautions which experience in the industry has shown to be
impartant are listed below.

1. It is good practice to remove power before connecting test leads to
high-voltage points. I this is impractical, be especially careful to avoid
accidental contact with equipment racks and other objects which can
provide & ground. Working with one hand in your pocket and standing
on a properly insulated floor lessens the danger of sheck,

2. Filter capacitors may store a charge large enough to be hazardous.
Therefore, discharge filter capacitars hefore attaching test leads.

3. Remember that leads with broken insulation provide the addi-
tional hazard of high voltages appearing at exposed pointt aleng the
leads. Check test leads for frayed or broken insulation before working
with them,

4. To lessen the danger of accidental shock, disconnect test leads im-
mediately aflter test is completed.

5. Remember that the risk of severe shock is only one of the possible
hazards. Even a minor shock can place the operator in hazard of more
seripus risks such as a bad fall or contact with a source of higher voltage.

6. The experienced operator continucusly guards against injury and
does not work on hazardous circuits unless another person is available
to assist in case of accident.

Iems supplied with the WV.Z7E

1 DC Probe and Cable 1 RCA-12AU7-A
1 AC.-Ohms Prabe and Cakle 1 RCA-6ALS
1 Ground Cable 1 RCA-VE0O35

1 Instruction Booklet t Registration Card
2 Service Order Farms
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General Description

The VoltOhmyst®* WV.77E is designed to measure ac rms values
of sine-wave voltages from 0.1 to 1500 volts, de veltages from 0.02 volt
ta 1500 volts, peak-to-peak vollages from 0.2 volt to 4000 volts, and
resistance values from (.2 ohm to 1000 megohms. The ac voltmeter por-
tion of the WV-77E features an electron tube as the full-wave signal rec.
tifier. The meter reading in ac-voltage measurements is a function of the
full peak-to-peak value of the measured waveform. The WV-77E has a
high input impedance on all de- and ac-voltage ranges. The high impe-
dance input allows the use of the WV-77E in circuits where instruments
with a lower input impedance would result in loading of the circuit under
test, and & resultant error in reading the operating voltage,

The VoltOhmyst utilizes a push-pull balanced de-bridge circuit with
the meter in the plate circuit. This circuit affords excellent linearity of
response. good stability, and very high input impedance. ( See Schematic
Diagrem, Page 14.)

Additional features of the WV-77E include provision for zero-center
indication, useful in discriminator and bias measurements; separate scales
for low ac-voltage measurements to assure accurate readings; a cireuit
design which allows measurement of ac in the presence of de and vice
versa; a separate dc probe with a 1-megohm resistor which minimizes
capacitance-loading effects; and electronic protection against meter burn-
out, In addition, the resistors in the resistance divider network are pro-
tected by a separate fuse.

The WV-77E VoltOhmyst is a light-weight, compact, versatile instru-
ment. This reliable measuring device will prove extremely useful in tele-
vision applications as well as in many industrial applications.

Specifications

Electrical
Parlormance fgures are for line valtage of 117 volt, 50 cpa.
DC Yolimeter
Ranges. .. ... ... ...... 0te 1.5, 5,15, 50, 150, 500, 1500 volts
Input Resistance with DC probe (1 megohm inside probe)
AllRanges. .. .. ... ................. e 11 megohms
ACCUraCY . . .. .. e =3% of {ull scale

*TMK® Murcain) Regintradals)
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AC Yolimeter
Ranges:

1 f Sine W {0 to 1.5 volts on separate scale
RMS Values of Sine Waves 40 ta s, 15, 50. 150, 500, 1500 volts

Peak-to-Peak Values of

Sine Waves . 30 to 4 volts un separate scale
10 to 14, 40, 140, 400, 1400. 4000 volts
ACCUTATY . .. .. .. e + 5% of full scale

Frrquency Response
+£5% 40 cp3to 5 Mc. On 1.5, 5, 15 rms, or 4, 14, 40, p-p ranges

Maximum Input Yoliages
When instrument is set up to measure DC:

When instrument is set up to measure AC:
Maximum AC (rms}, . ... ... . 1500 volts
Maximum AC (peak-lo-peak) .. . . . c .. 4000 valts

NOTE: When AC is being measured, no more than 400 volts DC shal) be
present in circuit being tested,

Tube Complementy. . ... ... ... .. ... 1 RCA-6ALS5, | RCA-12AU7-A
Pawer Supply:
Voltage Rating . . .. ... ... ..... ..., 105 to 125 volts
Frequency Rating. .. .. ... ... .. P .50 to 60 cps
Bnllu-ry:
1Swvolteell ... . . . ... . A, . RCA-YS035
Mechanical

Dimensiona: {less handle)

Height ... .. ... ... .. .. ... ... ... 7% inches
Width. . . L 545 inches
Depth. . ... .. ...... .. 42y inches
Weight .. .. ... ... ... ... ... .. .. ... ......... 5 pounds
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Functions of Controls and Terminals

FUNCTION SELECTOR — Has two functions; turns the power off
in "OFF” position, and permits choice of typw of measurement to be made,

EANGE SELECTQR -  Permits choice of range for the desired volt-
age of resistance measurement,

ZEROQ AD]J cantrol — Used to position the meter pointer to the left-
Tzoul “0" and to zero-center the pointer when the function selector is set
to either “+VOLTS" or "—VOLTS",

OHMS AD] control — Used to position the meter pointer at the
extreme right line on the “OHMS" scale when the function selector is in
“OHMS" positinn.

AC OHMS juck — biue lead plugs into this connector and s used
tn measure ac voltage and resistance as described under “Operation”
helow,

DC jack — red lead plugs into this connector. and is used to measure
de voltage as described umder “Operation™ below.

GROUND jack - - black lead plugs inte this connector, and is con-
necled 1o the ground of the circuit under test for all voltage measure
ments, This lead s also used for making resistance mensurements as
described under "Operation” below.

Operation and Applications
Prelininary Adjustoents:
To prepare the WV-77E for use, make the following connections
and adjustments:
l. Cennect the cables ta the appropriate front-pane) connectors,
2, Plug the power cord into an ac vutlet supplying 105-125 volts
at 50-60 eps and adjust the controls as follows:
a. Set the function slector to "+DC VOLTS" and allow a
few minutes for the instrument to warm up.
b Adjust the ZER() control to position the meter pointer at
the left-hand zero on the scales.
¢. Turn the function selector to "R OHMS." The pointer should
deflect to approximately full scale. )
d. Rotate the OHMS AD] control to position the painter at the
last line on the "Ohms” scale.
Continued on Page 7



Figure 1. WV-77E Meter Scales

TABLE 1
RESISTANCE MEASUREMENTS
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Use of Range and Meter Scales:
The meter scales on the WV-77E have been designed to provide ease
ts.

are sl read from scales marked A and B. The corresponding poslcto-
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peak values are read from scales marked C and D. Seale E is used for ac
measurements up 0 1.5 volts. The corresponding peak-to-peak values
are read from seale F. The particular scale which is used for any given
funection is determined by the setting of the range switch,

Table I has been prepared as an aid in selection of ranges, scales, and
multiplying factors for all measurements which can be made with the
WV-77E.

Brcause of the wide number of measurement rvanges provided on the
WYV-T7E, it is often possible to take voltage or resistance reading on two
ranges and seales. For greatest accuracy in voltage measurements, always
use- the range which will provide an on-scale reading which is nearest to
the full-scale point. For example, 48 de volts can be read from either the
50-volt or the 150-volt range. Because the 50-volt range will provide a
reading nearest the full-scale point, the 50-volt range only should be used
if a reading of best accuracy is to be obtained. This general rule applies
to all ac- and de-voltage ranges. For oluns measurements, however, the
range-selected should be the one which provides a reading nearest the
camnter of the scale because the VoltOhmyst provides the most accurate
readings at mid-scale points.

For some measurements it will be necessary to use a multipiying
factor with the scale reading to obtain the correct reading. The required
multiplier is indicated by the setting of the range switch. For example,
when the range switch is sct to the 500-volt position for a de-veltage
measurement, the “A’ scale (Figure 1) is used. Because this scale has a
full srale value of 5", it is necessary to multiply any readings on this
scale by 100 to obtain the correct value.

Normal Operating Charactevistios:

With a high-impedence, high-sensitivity meter, such as the Volt-
Ohrnyst, it is entirely normal to expect a deflection of the meter pointer
when the leads are touched and the meter “Range' switch is in one of the
lower voltage positions.

In the AC position, touching the AC probe will cause the meter to
defieet, which indicates that your body is in a strong AC field. If you touch
the ground lead at the same time, the reading will decrease almost to zero,
depending on the resistance of your hand connection, body resistance, and
relative strength of the AC field.

In the DC position, touching the DC probe will cause the meter to
“kick", but the pointer will return to zero. However, if yon hold the DC
probe in one hand and hold the ground lead in the other hand, the meter
may remain deflected, simply because it 1 reading the contact or “battery”
potential created by your hands in contact with the probe connections
which are made of dissimilar metal. Try holding a nickel (5-cent ¢oin) in
egach hand, and then touch the probe and ground lead with the coins—
now the pointer deflects very little.

B
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The above effects are a natural phenomena and do not appear during
normal application of the instrument because the source impedence of
¢ireuits being measured are only a fraction of the instrument impedance.
Consequently, the phenomena has no bearing on the accuracy or useability
of the instrument.

Resistance Measurements:

When making resistance measurements, the AC-OHMS Probe should
be used. .

CAUTION: Before resistance rmeasurements are made, the power
should be removed from the cguipment under test so that no voltages
are present in the equiptnent.

i. Set the function selector to “OHMS” position.

2. Set the range selector to the position nearest to the value under
measurement.

3. Connect the probe tip to the ground clip and adjust the ZERO AD]J
control to position the pointer at the left-hand 0", if necessary.

4. Disconnect the probe from the Ground Clip. Meter pointer will deflect
approximately full seale. If meter pointer does not deflect to exactly
full seale, use OHMS ADJ control to adjust setting accurately to the
last line on the “Ohms™ scale. (See Ohms Adjustment section on page
18 if it is necessary to freguently readjust the OHMS AD] control.)

5. Connect the elip of the Ground Cable to one terminal of the resistance
to be measured. '

6. Touch or connect the probe tip to the other terminal of the resistance
to be measured.

7. Reset the range switch to give a convenient deflection on the “Ohms”

scale,

Multiply the reading on the “Ohms” scale by the factor indicated at the

range-selector setting. See Table 1.

NOTE: If erratic operation is experienced, it is probably due to a

blown fuse, F1, Stock f00328.

CAUTION: Low-current, low-resistance devices, such as thermo-
couples and meter movements, may be damaged unless a range above
“Rox 1" is used because the WV.77E applies up to 1.5 volts across the
resistance under measurement when the range selector-is set at “Rx 1",

In the case of resistance measurements, the OHMS Probe of the
WV-77E is always positive with respect to the Ground Cable. This facili-
tates the measurement of leakage resistance in components such as elee-
trolytic capacitors where palarity must be observed.

e

DC-Yoltage Mensurements:

CAUTION: See Maximum Input Voltages, under ELECTRICAL
SPECIFICATIONS.



e hen making devoltage messurements, the DC Probe should be

“*“Fhe WV-77E has seven do-voltage ranges from 0 to 15, 5
150, 500, and 1500 volts. Although the meter s pm(eczzd S
out it i goed praciceto make a ral mensurement at o higher range
se continued of repea
verlohd of the Meter movement fay eventually mpalr the aceuracy
of indication.

To measure de valtages, proceed a3 outlined below:
et the function seleetor to * +VOLTS" or to " ~ VOLTS" as required.
Comect the Ground Cabl cip 1o around,
CAUTION: Sec frst paragraph of “Salety Precautions

Pr on page

5. 5ot the e i o conssably vigher i the el
age to be meas

4. Touch or cor e DC Probe to the high side of the source voltage.

5. Retet the Tenae stecto o8 postion WHch ives & suRamie POt
deflcti

3

Read the dc voltage rom the scle corespondin to th range-selector

sctting, See Table

Zero-Center
Zero-comter idication i frequeatly uacfl becatse it allows observa-

tion of cither positive or negative de-voltage excursions without the

necessity of resetting the function selector.

1. Set the function selector to '+ VOLTS".

2. Rotate the ZERO AD] control to position the pointer at the center

" zero center. 1f the ZERO AD] control does not have sufficient

range to move ti ‘the zero center position, switch the func-
tion selector to * —VOL’

3. Make a test reading and then resct the range lector to the lowest
position which allows the pointer to remain on the sci

AC-Voltage Measur

CAUTION: Sce Maximum Input Veltagen, under “Bpecications”
The AC probe shoud b ued for all g vologe measurements.
C VOLTS" positio
T o the e e o & peation kit toan (s veltiga’to b8
measure
3. Adjust the ZERO ADJ

ntrol if necessary to position the meter
Ground the ac probe when making this

Connect the ground clip to the ground of the irelt under test.

ce voltage.
Read the a voltage from the scale corrsponding to the range selector
Setting. See Table

o
gs
g
2
£
g
&
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ACCESSORIES

(Available on Separate Order)

Figure 24,
WG-297 High Voltage Probe
The WG-297 High Voltage

ar
input resistance to 1100
ms.

Figure 2

mum voltage rating is 20 rms
volts in the presence of 250

Maintenance
The WV-17E may be removed trom te ot by remving o v
to permit the ac: tne plug to pass through the hole in the case
"The performan VoltOhmyst is dependent upon the quality

and.tocranten of s components, Onty BCA parts shonnd be it for
Feplacements

e
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Zero Setting of Poiner
Mechanical Adjustment:

The pointer should rest at "0" when the function switch ix in the
“QFE" position, If Lhe pointer should come to rest at a deflected position,
adjust the plastic screw on the front of the meter case so that the painter
lines up with the “0” point on the meter.

If the difficulty remains, vigorously wipe the outside surface of the
meter-case window with a clean, soft, dry cloth. If the pointer moves
away from its initial position and remains at another off-zero position
for several minutes, the anti-static cualing on the inside surface of the
window iz no longer effective. To restore the anti-static coating, apply a
small amount of liguid detergent {such as those used for washing dishes )
tu a soft cloth and gently wipe the front of the meter case. If this pro.
cedure 15 not effective, remove the front of the meter case by carefully
prying the top of the case away from the bady of the instrument with a
thin-bladed serewdriver. Pour a small quantity of the detergent into the
plastic case front s that the entire inside surface is coversd. Pour the
excess liquid cut, and allow the case front to dry. Repluce the meter front.
D Lero Check;

1. Set function selector to "—VOLTS", and remove the red lead from
the de jack.

. Set range selector to “1.5V".

. Rotate the ZERO AD] control until the meter pointer is at zera,

. Turn range selector to “1300V",

. If the meter pointer deviates from zero by more than one division
on the 0 to 15 meter scale, replace the 12AU7-A {see section on Tube
Replacement }.

AC Zoro Cheeko:

1. Sct the function selector to "AC" and remove the blue lead from the
ac jack.

2. Set the range sclector to 1.5V

3. Rotate the function selector from AC through —D{C and +DC.

4. 1f the meter peinter deflects from “O”, adjust the AC BAL contrel
{R-18) so that there is no movement of the pointer as the function
selector is rotated.

oo Td b

Calibration

Two methods can be used for the de voltage calibration of the WV-
77E. The first utilizes a readily available source of de voltage — a fresh

12
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ﬂashligﬁt cell, the other utilizes a variéhle, metered power supply. Re-
member that the accuracy of the instrument is dependent on the accuracy
of the calibration voltage.

[M.-Voltage Calibration
Method |

1. Set the Range selector 1o “1.5V" and the Function selector to *+ DC"
volts.

2. Set the meter pointer to zero by using the ZERQ ADJ control.

Figure 3, Position of the Meter Poinler
for d¢-Voltoge Colibration (Method 11

3. Connect the GROUND Cable to the negative side and the DC probe
to the positive side of a fresh flashiight battery, such as the RCA.
V5035,

4. Adjust the “DC CAL” control (R-7) inside the case 50 that the meter

pointer is positioned just to the right of the bracket on the 5/15 meter

scale (See Fig. 3). This point has a value of 1.55 volts.

Note: A calibrated ceil is not required since a fresh flashtight battery

will measure 1.55 vaolts.

Disconnect the leads from the battery. The instrument should now

be ready for use on any dc range,

¢n

Method 2

1. Set the Range selector te “50V" and the Function selector to
“+VOLTS".

Coptinued on Paga 17
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Schematic Diagram of the WV-77E




‘When ordering replatement parts, inciude the stock numker and descipliion of the part, the
instrument type, and the cade numbar. Parts witheut stock numbars are standard cotalog Hems.

Replacement Parts List
WV-77E VoltOhmyst

All ports should be orderad from your local RCA distributor.

SV’:I“:"I Descriplion 5'!::,( s‘ﬁ:"' Descriplioh sl,::.k
Capacitars E!l 100 ghiy £5%, 1 watt
o 22 | 1008 ohm 5%, 1{ watt
€l W4%“0]f5]?;°4F uf £2W%, qassal | R23 [ 10,000 chm £5%, 15 wett
............... R
£3.C3 | Ceramic dise, 0.02 af R24 100,000 ohm +:5%, 1§ watt
L2077, 400 volla. .. ... 210683] [ K23 |1 mog, 5%, 1 watt
C4, C5 | Ceramic dise, 0.005 uf R26 | 10 meg, £3%. 1 watt o
GMV, 201 voits Centra- R27 Cs:j”“ film: 7 meg, 1%,
fab type D" W wate . .} sos38
cé Eleetrelytie, 10 uf — 1007, k28 | Carbon flm: 2 meg, 1%,
1008, 200 volts. ... ... 218002 Mowatk. ) 59540
cr Ceramic dise, 0.00) of R0 Ca"ﬁ; film: 70'3' 000 chra sasal
T. 3 wa |
C8 | Covamir aine, a7, 77352 | Ray | Carbon lm: 200,006 hin,
1600 volts . . .......... 163002 + 1%, M owate L 56733
—_— R31 | Carbon film: 70,000 ohm,
CRL Rectifier: Selenium Radia +1%, W owatt. L. 59542
" Fui-{:-cﬁ/zt::nﬁﬂisfgatgillﬂ, R32 Carb;)cr; ﬁl]r;\‘. 200400 ohm, 13657
. Lo . +I%G g watto o
2 ?\Cri (.tht.c.!l'u.sc.or. Bu?é i 50328 | R35 |Carbon ﬁlrn 10,000 olun,
HE2 Lamip: Naon, 5% leads 418017 +£17, 11 watt. ... . .|200698
M1 Meter, 400 u& | . 217925 | R34 | 220,000 ohm :!:20‘" /{, w
Resistors Ri5 | 1 meg, d:‘g"/?. by watt
R1 Carbon film: $00,000 ohm R¥6 | 1 meg, £5%, M watt
210 wnee . 50526
R2 Carbon fslim: 320,000 ohm
N o 10 ﬁl funte 50544 Switchas
3 aibfé‘ ],'E wlft‘?; OUO ohm 218021 31 Switch: Rotary “Ronge™. | (217924
oo U &2 Bwitch: Rutary “'Selector'' . (217023
Ra 20 meg -J-Sf'-ﬁ‘ 14 watt ¥
RS 61 meg £20%7, bg ware ., (218020
Rb6, R7 | Variable: 3 sect,, 10,000
ohm, +35%, 14 watt, Miscallanasvs
plug-in type. Includes RE, EBoard: laminated ciccoit | |217920
R RI1E . RO 5 1 ) Casc: meter, front, clear
B3 Variable: 'IJ 000 uhm plastic . . . 3 B )
4209, by watt .., ... 18010 Case: meter, rear, clear
Ry 3.3 meg, +10%, 4 watt plartic . . L 21782
RI0 | 10,000 ohm 235, 14 watt Clumn: battery Presiols.
E11 Variable: 10,000 Connector, honans plug
ohm £20%, 14 watr._. . [218018 H. H. Smith. 1165A%
R12 10,000 chm +£5%, 5 watt (Connector: alligator lip
R13, R14| 330 ohm 5%, M watt Mueller #60 /Philmore
F15 15,000 ohun =59, 14 watt #1us64 %
R16 6.8 meg, +10%., 34 watt iCord: power vord and plag. | 70392
17 27,000 chm 5%, } wait Foot: case, rubber, AtianLiv
R1§ Part of R6 India Rubbet 60 #7106+
R19 47,000 ehm £5%, X wett ground cable .. . ..., .. 220246
R20 Wire wound: 6.2 ohm andic: carrving handle and
+5%, 5 watt. 210535 pouch assembly . 217930

ack, amphenol 78-1L°

Unless otherwise stated all resistors shown are composition type,
& .
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sy;;:"' Dewcriplion S'I::Il' Syml::ol Dezcription 5:::1(
Kuok: vontrol, blue, | 59543 Socket: 7-pin minigture
Enob: control, black rubber. | #3578 Ind. Hardware ¥MP-14%
Probe: test, r:d . Socket: Noval
Smith, Inc. #319% ; 220244 ind. Hardware $MP-16%
Probe: test, blue, H, H, T-1 [Tronsformer: Power. ... ... 7an
Emith, Ine. #319% 420245

* Replace anly with same type. This fuse is pant of the

" O euivulent.

¥hma. divider netwurh,

¢ Continued from Page 13)

2.
3.
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Set the meter pointer to zero by adjusting the ZERO AD] control.

Connect the Ground Cable to the negative terminal and the probe

tip te the positive terminal of a source of DC Voltage that has been

adjusted to exactly 47 vaolts,

Note: The accuracy of calibration cannot exceed the accuracy of the
voltage standards which are used.

. Adjust the “DC CAL" contrel {R-7) inside the case for a meter

reading of exactly 47 wvolts.

. Kemove the leads at the source of voltage.

Set the function selector to “—VOLTS"

. Connect the Ground Cable to the positive terminal and the prabe

tip 10 the negative terminal of the de-voltage source adjusted to
exactly 47 volts. The WV-77E should read 47 volts within *3%

. If the WV-77E cannot be calibrated according to the foregoing steps,

the 12AU7-A bridge tube may not be properly balanced for this
application.

AC-Voltage Calibration

. Set the Range selector to “150V" and the Function selector to *AC",

2. Connect the AC-OHMS probe and the GROUND probe toa 117 velt

ac line or to a variable, metered ac-voltage source. NOTE: See Safety
Precautions on page 2.

. Adjust the AC CAL control (R-6) inside the case for a meter reading

of exactly 117 volts.

S &
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Tube Replacement

All tubes supplied eriginally with the WV-77E have heen thoroughly
aged by operating them for several hours before installation in the instry-
ment. This preliminary conditioning of a new tube helps to insure
stability and dependable performance.

Before installing & 12AU7-A, age the tube as follows: Connect the
two plates together, Connect both grids and cathodes together. Operate
the tube with 115 volts de applied to the plates, no voltage applied to
the grids and cathodes. and 6.3 volts ac applied to the heaters. The tube
should be operated in this manner for 3 minimwm of 12 bours before
it is installed in the instrument. The WV-77E then can be recalibrated.

An alternate, and usually satisfuctory, aging procedure econsists of
operating the new tube in the WV.?7E for approximately 36 to 48
hours, after which time the instrument may be recalibrated. I this pro-
cedure is unsatisfactory, the first aging procedure should be followed.

If it becomes necessary to replace the BALS, the tube can be aged
for @ minimum pericd of 36 hours by operating it in the WV-77E. After
this period of time, the instrument may be recalibrated according to the
procedure outlined under “AC Calibration Check",

Raltery Testing und Replacement

Caution: Do not allow exhausted cells to remain inside the case of the
WV-77E. Chemicals from deteriorated cells may damage the instrument.

The battery should be tested to insure accuracy of resistance measure-
ments. To test battery, proceed as follows:

1. Set Function selector te "OHMS".

2. Set Range selector to “R x 1" scale.

3. Rotate OHMS AD]J control to bring pointer to full scale.

4. Short-circuit the probe tip and ground clip for about ten seconds.

5. Open the shert-circuit and immediately observe the scale indica-
ticn, An appreciable deviation from full-scale indication reveals a weak
cell which should be replaced.

Ohms Adjustment

In order to obtain exactly full-scale deflection nf the meter when
switching the range selector from u low range position to the R x 1 MEG
position, it may be necessary to readjust the OHMS AD]J control. The

.18 .
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necessity for this readjustment can be minimized by checking the battery
and installing a 12AU7-A tube. Refer ta Tube Replacement section.

RCA Repair Service

RCA maintains repair depots for the adjustment, calibration and
maintenance of RCA Lest vquipment. For the name of the repair depot
nearest you, contact your local RCA distributor, or write to RCA Test
Equipment, 19th and Federal $ts,, Camden, N.J. If it becomws neces-
sary to service this equipment, the report form enclosed with this book-
let should be filled out as described and returned with the instrument.

Trouble-Shooting the WV.77E

Cireait Deseriplion

The operation of the WV-77E centers around # vacuum-tube bridge
circuit. The bridge vireuit is composed of the two tricde units of an RCA-
12AU7-A. When the (wo sections of the bridge are balanced, 1here is
no veltage difference between the two plates, therefure, the meter which
is connected between the piates reads zero. The ZERO ADJ control is
used to adjust the plate load resistor so that the two sections of the
12AU7-A are balanced.

When a positive voltage is applied to the grid of V2A, the cnrrent
Aowing through this unit of the tube increases, causing the plate voltage
of V2A to decrease. This current alse fows through resistor R-135, which
is common to both V2A and V2B. increasing the valtage drop across
the resistor and biasing V2B in a nepative directian, This bins voltage
decreases the plate current, causing the plate voltage of V2B to in-
crease. As a result, the current fluws through the meter from V2B to
V2A. Since this current is directly proportional to the applied voltage.
the calibrated meter indicates the applied voltage.

When the WV-77E is used to measure ac voltage, the voltage is
first rectified by an RCA-BALS twin diode ac-signal reetifier. The circuit
is designed so that the voltage developed by one-half of the ac cycle is
added to the voltage developed by the other half of the ac cycle. The
de voltage thus developed is the peak-to-peak value of the applied ac
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voltage. This dc voltage is then applied to the grid of ¥2A through a
voltage divider and the bridge-cireuit operates as described above.

With the ac-signal rectifier, 6ALS5, in the circuit, a difference in the
materials used in the plate and cathode may cause a smail voltage to
appear at the input to the bridge circuit., This voltage, called contact
potential, would cause a slight meter deflection. In the WV-77E, a small
voltage {bucking voltage} of opposite polarity is fed back te cancel the
contact potential. The required value of this bucking voltage is adjusted
by means of the AC BAL control, R-18.

A flashlight battery inside the instrument is used to provide a dc
voltage for resistance measurements, This voltage is applied through
the ohms divider-network to the grid of V2A. The ZERQO AD]J cantrol
is used to adjust the voltage applied to the grid of V2A. The voltage
applied to the grid causes the meter pointer to deflect to full scale. When
a resistar is connected between the chms probe and the ground probe,
the resistor is in series with the ohms divider-network. The battery
voltage is divided between the internal network and the external un-
known resistance. Therefore, a smaller voltage appears at the grid of
V2A causing a right-to-left deflection of the meter pointer. The WV-77E
incorporates a fuse in the ohms circuit to prevent damage to the resistors
in the divider networl.

Maintenance

The WV-77E is a relatively simple instrument. Troubles which
develop may usually be analyzed without difficulty. Check the instru-
ment on all ranges and on all functions before attempting any repairs.
Examination of the schematic diagram will show that the voltage divider
network used for resistance measuraments is not used when making
voltage measurements, Other differences will alse be evident. For ex-
ample, V1 the ac-signal rectifier and its associated circuits are used only
when the WV.77E is set to "AC". A complete performance check will be
of great help in isolating the trouble.

When trouble is cncountered, a visuul check of wiring should be
made ficst. All wiring and solder joints should be inspected closely.
Shorted leads or burned components may indicate qguickly where the
trouble is. ‘The causes and possible remedies listed are given in probable
order of occurrence, The description of the trouble should be located
in the bold-face type and possible causes checked in the order listed.

When soldering to or near the switches, care should be taken to pre-
vent overheating or mechanically scraping the precision resisters in the
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divider networks. Excessive heating may permanently change the value
of the resistors and result in inaccurate meter readings. A pair of long-nose
pliers may be clamped to the lead between the resistor being soldered and
the point of connection to dissipate as much heat as possible. Care should
also be taken to prevent twisting or loosening of the switch contacts and
to prevent solder from getting down into the switch, Contacts may be
cleaned with cigarette-lighter fluid.

General

Meler pointer moves off zero (**0") when Range Switch is moved from
one runge to anuther, or when Funetion Switch is shifted from “—D(C
w

YOLTS' “+DC VOLTS™.

1. This type of trouble is usually caused by condensed surface moisture
which is accumulated during periods of non-usage in humid weather.
The trouble will correct itself after the instrument is turned “ON"
for a few hours -the heat from the tubes and the transformer will
evaporate the rooisture.

Instrument fails to aoperate on all functions; wbes do no light,

1. Line cord broken or not making contact at outlet.

2. Switch 82 Sect. 1, rear, defective.

3. T1 defective. Check vontinuity of windings and resistance to ground.

Instrument Fails W operate on all functions; lubes light, ZERO AD) does

o1 work.

1. Broken lead in ground cable or common jack defective.

2. Incorrect operating voltages on 12AUT-A bridge tube. Measure tube
and power supply voltages with voltieter.

3. V2 defective. Replace as described under section “Tube Replacement.”’

4, Qpen or short circuit in V2 bridge circuit. Check out with ohmmeter.
Check each component, especially B10, R11, R12, Ca, T1 secondary,
and meter leads.

5. Check switch 82.

g CR-1 defective.

Mercr painter stichs.

1. Cracked or broken jewel bearing in meter. NOTE: Individual replace-
ment parts for meter movement are not available, Meter should be
returned for repairs or replaced with new meter.

2. Srale plate on meter is loose and is striking pointer. Remove meter
from meter case and tighten mounting screws.
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Meter pointer moves sluggishly ; slow relurn to zero puinl,
1. Anti-static solution on inside of plastic meter window is no longer effec-
tive. Recoat with solution. See section on “‘Zero Sctling of Peinter’.

Meter pointer bangs hard left or right, depending upon retting of func-
tim swilch.

1. Open or short circuit in bridge circuit.

Intermitient operation on ull Mfanetions.

1, Loose or broken connections in cables, Check by fexing cables and

observing meter readings.

Poor ground connection between ground jack and ground bus of chas-

sis. Check lead to R3S

3. Wiper contacts on 82 defective.

4. Loose or broken connection in bridge circuit wiring or components,
including meter terminals. With power applied, probe wiring, connec-
tions, and components with insulated probe. CAUTION: See “Safety
Precautions”, page 2.

5. Loose or defective comnponent in power supply.

6. V2 defective. Replace tube as described under “Tube Replacement”.

2

ZEROD ADJ control errativ in opevation,

1. Potentiometer R11 deleclive. Replace with new control. NOTE: First,
make sure mechanical zero of meter pointer is correct. See “Zero Set-
ting of Pointer”.

Ohms Function

Instrument fails to indicsie on OHMS: works normally on ac and de

voltage measurements.

1. Battery cxhausted or not making contact.

2. Fuse Fl open. To replace fuse, clip leads at point of contact with end
cups. Hold with pliers, and solder new fuse to stub conds of leads.

3. Loose or broken connection in ohms cable, Check by flexing cable
and observing meter reading,

4, Defective wiper contact on switch 81, Bect. 2, rear.

5, “Ohms’ contact (terminal 11} on 32, Sect. 2, front defective,

6. OHMS jack, or lead open or shorted to other wiring or to instrument.
Check resistance to case and adjacent wiring.

7. Cable connector not making contact.

{HIMS AT}M] Fails to give infinity seiting on “RK” scale.
l. Battery exhausted.

2. OHMS AD] potcutiometer, B8, delective.
3. 82 defective.
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Resistance readings inaccurate an some or all “obms™ ronges.

1. One or more resistors in network around switeh 81, Secl. 2, rear, have
changed value. Fuse, Fl, has developed a high resistance.

2. Excessive leakage in “vhms" circuit. Clhieck switch wafers on S1 for
dirt or damage. NOTE: High humidity after & prolonged idle period
may cause leakage and inaccurate readings on high ohms scales.
Operate instrument for several hours until thoroughly warm and dry.

3. Poor contact from ground jack ta ground bus on chassis,

4. Shorted wiring in resistor network sround St

5 Faulty or high-resistance connections o “ohms’ circuit.

Mewer puinter ioves off infioity mark when rnnge switch is changed,

1. Replace V2, See "“Tube Replacement’. NOTE: {A small deviation
should be considered acceptable)

2. BExcessive leakage in ohms circuit, possibly caused by high homidity.
Allgw inztrument to operate for several hours until dry.

AC-Voltage Function

Inswrument fuils t imlicale on any au:—\'ulhlgc runge; works lwrma]ly "

OHMS and DC YOLTS,

1. V1 defective. See ' Tube Replacement”,

2. AC volts contacl on switches may be defective,

3. Faulty waper conlact on S1, Sect. 2, lrant.

4. Open or short circuit in circuitry associated with V1. Check out wiring
and compoments values with ochmmeter.

5. €1 or C2 open, €3 shorted, or B4 open,

Merer poinicr moves olf zera when ranges are changed.

1. "AC BAL" potentiometer out of adjustment, Readjust as described
under "“AC Balance Adjustment,” If adjustinent cannot be made, then
replace V1. Sce "“Tube Replacement”,

2. Resistor network arannd 81, Seet. 1, rear, is defective. Check continu-
ity and vilues with ohmmeter.

AC-voltape readings inaceurate on all ac ranges: performance on ohms
and dc-volage ranges is normal.
1. V1 defective. Install new 6ALS. See *Tube Replacement™,
2. Check C1, C2, and C3.
3. R4 changed in valuc.

If instrument is inaceurate on 500 and 1504 volt ranges only, check
R1, R2, B3, aud C2. If inaccurate on .5 velt runge only, replace VL
See ""Tube Replacement™.
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AC und de-voltage readings insceurate on some or all ranges; resistance

readings corrert.

I, Rugistor network around switch 81, Sect. 1, rear, defective, Check
values with ohrmmeter,

2. Defective contacls or wipers on switch 81, Sect. 1, rear. Check for
lowse or dirty contacts.

3. Excessive leakage in switch S1.

[¥.-Voltage Function

Instrntient foils w indicute an any range o - VOLTS™ or ¥ ¥OLTS™,

1. DC probe or cable is defective,

2. DC-voltage conlacls un swilch sections are defective. Chuck lur loose
or broken contacts.

3. Chicck R7 and switch 82, Sect. 1, front.

Instrument Tails to inddicate vn aoy range of - ¥OLTS™ but nermal on

ar viee versus works normally on ohnes and ac volts,

1. Defective contacts on switch section 52, Sect. 2, front. Check switch
for loose or broken contacts,

Yoltage readings inuerurnte on “4+YOLTSY, “—VOLTS", or both; ac

voltnge and resistance reulings are coreeet,

1. R7 oul of adjustment. Reset as described under “DC Voltage Cali-
bration”.

2. Isclating resistor in probe has changed value, Muasure resistance cn
OHMS function. NOTE: If one or more of the low-value resistors in
the network around S1, Sect. 2, rear, have changed value, it is pos
sible that the meter reading may be inaccurate on the 300 and 1500
volt ranges but the indccuracy may not be apparent on the lower
FANRES,

M und AC voltnge readings imeorrect; rosistanee readings correct,

1. Resistance in network around 871, Sect, 1. rear, has changed value.
Check out with ohimmeter and replave defective resistors.

2. Switeh contacts on St, Sect. 1, rear, defective. Check far loose or
broken contacts, or forvign niaterial,

lostenment fails to function on ace and de voltage measurements; works
norimally on ohms Tunelion,

1. Check 82, Sect. 2, fromt, and network around 81, Sect. 1, rear.

T

RCA Repair Service

RCA maintains repair depots for the
adjustment, calibration and maintenance
of RCA test equipment. For the nome of
the repair depot nearest you, contact
your local RCA distributor, or write to
RCA Test Equipment, 19th and Federal
Sts., Camden, N. J. If it becomes nec-
essary to service this equipment, the re-
port form enclosed with this booklet
should be filled out as described and
returned with the instrument.



WARRANTY

Factory-Wired Insiruments

Rodio Corporation of America worrants ils 183t and measuring equipment, when proparty
repistered, against defacts in workmanship, malerials, and canstruction under normual
use ond service for o periad of one year [rom the dale of original purchase. Linder this
warranly, our obligotion is limited to repairing or replecing any dafecliva parts,

This warranty des: not opply to any instrement which hos been tamperad with in any
woy, or which has been misused or damoged by aczident or negligence, or which has
hod the serial nymber removed, aliered or effaced.

RCA tubes and RCA botterias used in such pguipmeni ore covered by our standard tube
ar batlery warranty. There is ne warranty on any fuses used in the equipment,

Kits

Radie Corporation of Amerita worrnnds the pors supplied in ifs test instrumant kils,
whan proparly registered, lo b free from delecls in malerials and warkmanship under
normal use and service for @ periad of three months from date of original purchose.
Under this worranty, RCa's sbligobon i3 limited to repairing or replogng any such
dufective ports tho) are relurnad o its loctory or authorizad service depots.

This warranty is pletaly voided if acid-core solder or paste fures have been vsad in
the wiring. Furthermore, RCA will not raplace, rapair, or service any kits thus mishandlad.

RCA tubes and RCA batterias vsed in such aquipmant are covered by ovr slandard lube
or boftery warranly. There is no worraaly on any fuses ysad in the equipment,

This warranty is valid only whon the tord enclosed with the instrumant is properly
fMied in and relurnad for ragisiration.

angamants shown or fasrribed harein me;

wf MEL ar oiherr, Infermutien contalnad
whid withwl ryapemibiliny by BCA Tar

wdbout prapedice 1a RCA% pabeni rights,



