Loboratory Precision at lowest cost

INSTRUCTION

MANUAL

o e

[P R———

e At vk A

o e S 8

e - . NEN—

- e—

B T e ST R PR

N ey b SO bl LR (ARSI, b

AR O o, i

it T R St S5

Bt 2o 4

B

]

b Gt AR

84 Withers Strest, Breskiyn, N. Y.




ENJOY YOUR BOOKS
PLEASE VISIT OUR STORE FOR EVEN MORE GREAT
STUFF!

WWW.EVERYTHING4LESSSTORE.COM
COPYRIGHT NOTICE

ALL MATERIALS INCLUDING CD/DVD AND PDF
FILES ARE COPYRIGHTED
WWW.EVERYTHING4LESSSTORE.COM VON
WALTHOUR PRODUCTIONS AND MAY NOT BE
REPRODUCED, COPIED OR RESOLD UNDER ANY
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A
COPY FOR YOUR OWN PERSONAL BACKUP.
MATERIALS ARE FOR PERSONAL USE ONLY.

IF YOU PURCHASED THIS FROM ANYWHERE BUT
FROM US PLEASE NOTIFY US IMMEDIATELY SO
THAT WE MAY CHECK IF YOU PURCHASED FROM
AN AUTHORIZED RESELLER SO WE CAN LET YOU
KNOW IF YOU NEED TO RETURN FOR FULL REFUND
FROM AN UNAUTHORIZED SELLER.
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This manual is provided FREE OF CHARGE from
the “BoatAnchor Manual Archive” as a service to
the Boatanchor community.

You may pass on copies of this manual to anyone
who needs it. But do it without charge.

Thousands of files are available without charge
from BAMA. Visit us at http://bama.sbc.edu



general description

Expressly designed for TV servicing, the Model 232 (249) Peak-to-
Peak VTVM features a fuli-wave, high frequency rectifier circuit that re-
sponds to and measures the peak~to—peak voltage value of complex and sine
waveforms even when DC is present. It also reads the rms voltage of sine
waves {on a separate scale), dc voltage values, and resistance values. For
consistantly high accuracy, there are seven non-skip ranges on all functions
to provide a uniform 3 to 1 scale ratio between adjacent ranges.

The input resistance on all dc voltage ranges is 11 megohms, which
is high enough to prevent loading error and yet not so high as to impair the
stability of the instrument. The dc voltage ranges may be extended to 30,000
volts (with accessory High Voltage Probe HVP~1 or HVP~2) and may also be
used for RF voltage measurement up to 250 mc (with accessory RF Probe Model
PRF=11). The frequency response of the ac voltage ranges extends from 30cps
to 3 mc. for a source of 100 ohms or less.

Facilities that Increase the accuracy, versatility, and ease of oper-
ation include zero-center indication for discriminator alignment and bias
measurements; zero adjustment unaffected by changing function or range;
separate scale for low ac voltage measurement; electronic protection against
meter burn out; adjustment of all calibration controls without cabinet removal;
and UNI=PROBE, a single unit probe used for all functions.

The Model 232 (4 1/2" meter) and the Model 249 (7 1/2" meter)are
identical electrically. Where portability is desired, the Model 232 is pref-
erable because of its extremely compact design. The Model 249 is an ideal
bench instrument, having extra iong scaies to minimize reading errors and per~
mitting permanent placement of the equipment at a practical working distance.
Both instruments are ruggedly housed, professional in appearance, and highly
dependable and trustworthy measuring devices that will prove extremely val-
vable in television, fm=-am radio servicing, andmany industrial applications.

specifications

DC VOLTMETER:
Ranges ........c.icinnunn ee.. Oto1.5,5, 15,150,500,1500 volts
Input Resistance ............... 11 MQ
ACCUracy .....oovueens ceeesaan 3% of full scale or better,

Range extended to 30,000 volts with High Voltage Probe HVP-1 or HVP-2
(1090 MQ multiplier resistor recommended).



AC VOLTMETER:
RMS values of Sine Waves ..... 0 to 1.5 volts on separate LOW-AC scale
0to 5,15,50,150,500, 1500 volts
Peak-to-Peak Valuesof Sine ... 0 to 4 volts on separate LOW-AC scale

& Complex Waves 0 to 14,42,140,420,1400,4200 volts
Input Resistance & Capacity . ... 1 MQ, shunted by 60 mmf (approx.)
ACCUraCY ....cvvennnenanenns 5% of full scale or better.

Frequency Response .......... 30 cps to 3 Mc (source Z 100 Q or less)

RF voltage measurement to 250 Mc (accuracy #10%) with RF Probe PRF-11

OHMMETER: O to 1 000 Megohms in 7 ranges — RX1,RX10,RX100,RX1000
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TUBE COMPLEMENT: 1-6AL5 twin-diode asfull-wave peak-to-peak rectifier
1-12AU7 twin-triode in vacuum-tube balanced bridge circuit

POWER SUPPLY: Transformer-operated selenium rectifier; 1.5 volt flashlight
cell,

POWER REQUIREMENTS: 105-125 volts AC, 50-60 cps; drain: 5 watts
OVERALL SIZE: Model 232 -8 1/2"h,5"w,5"d; Model 249-81/2"h,13"w, 5"d
WEIGHT: Model 232~ 7 pounds; Model 249~ 9 pounds

CASE: Steel cabinet, grey wrinkle finish; satin-aluminum panel, deep-etched
and rub-proof

Supplied complete with UNI-PROBE (combined isolating and direct probe,

used for all functions and ranges) and ground lead.

PRELIMINARY ADJUSTMENTS

1. Connect the UNI-PROBE to the VOLTS~OHMS terminal, and the Ground
Cable to the GND. terminal.

2. Plugthe line cord into an outletsupplying 105-125 volts AC, 50-60cps.

3. Set the FUNCTION selector at "+DC VOLTS" and the UNI-PROBE at
"DC". Aliow several minutes for the instrument to warm up. If necessary,
use the ZERO ADJ. control to set the meter pointer within scale limits during
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the warm-up period.

4. Short the UNI-PROBE to the Ground Cable and set the meter pointer
at the left-hand zero with the ZERO ADJ. control. If turning the FUNCTION
selector to "—DC VOLTS" changes the posmon of the meter pomter reqd[ust

5. Set the FUNCTION selector at "OHMS", the UNI-PROBE at "AC-
OHMS", and the RANGE selector at "RX10". Separate the UNI-PROBE from
Ground Cqble The meter pointer should move to approximately full scale.

6. Use the OHMS ADJ. control to position the meter pointer on the last
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7. Set the FUNCTION selector at "AC VOLTS". If the meter pointer
does not read zero volts when the RANGE selector is at "1.5 V", refer to the
"AC Voltmeter Balance Adjustment” and "AC Volitmeter Calibration"sections
under Maintenance.

Note: Although the meter is protected against burn-out under ordinary over-
loads, repeuted overloads may impair the accuracy of the movement. For this
reason, in the following instructions the operator is advised to first make a
trial measurement at a range setting higher than the voltage expected.

DC VOLTAGE MEASUREMENT

1. Set the UNI-PROBE at DC and the FUNCTION selector at either
"+DC VOLTS" or "-DC VOLTS", depending upon the polarity of the voitage
to be measured with respect to ground,

2. Set the RANGE selector at a position considerably higher than the
voltage to be measured.

3. Connect the Ground Cable to the ground side of the voitage being

measured and touch the UNi=PROBE to the high side.

4. Reset the RANGE selector to the position which gives a reading near-
est to full scale and read the dc voitage on the meter.

ZERO CENTER INDICATION

el o

Zero-center indication perrnrrs observation of either pusunvc of ncguuvw
voltage excursions without resetting of the function selector. To prepare the
instrument for zero~center indication, simply set the FUNCTION selector at

"yDC VOLTS" and turn the ZERO ADJ. control (with no voitage applied) un-
.3-



til the meter pointer is set at the center "~0+", The range selector should
be set first to a position at least twice thevoltage to be measured and then to
the lowest position which permits the meter pointer to remain on the scale.

The value of a positive voitage (deflection to the right of the center "-0+")
is obtained by subtracting half the range selector setting from the dc voltage
reading on the scale. The value of a negative voltage (defiection to the left
of the center "~0+") is obtained by subtracting the dc voltage reading on the

scale from half the range selector setting.

RESISTANCE MEASUREMENT

Remove all power from the equipment under test before making resistance
measurements so that no voltages are present.

1. Set the UNI=PROBE at "AC-OHMS" and the FUNCTION selector at
“OHMS".

2. Set the RANGE selector at "RX10".

3. Short the UNI-PROBE to the Ground Cable. The meter pointer should
be at the left-hand zero. Use the. ZERO ADJ. control to reset the pointer at
the left-hand "0", if necessary.

4. Separate the UNI-PROBE from the Ground Cable. The meter pointer
should be at the iast line on the "OHMS" scale. Use the OHMS ADJ. control
to reset the pointer at the last line on the "OHMS" scale, if necessary.

5. Connect the clip on the Ground Cable to one terminal of the resist-
ance to be measured and touch the UNI-PROBE to the other terminal.

6. Reset the RANGE selector to give a convenient defiection and mul-
tiply the reading on the "OHMS" scale by the factor indicated at the RANGE

selector setting.

Caution: Meter movements, thermocouples and other low-current, low-
resistance devices may be damaged unless a range above “RX10" is used. At.
the "RX1" and "RX10" positions, the instrument applies up to 1.5 volts to the
resistance under measurement,

RESISTANCE MEASUREMENT ABOVE 1000 MEGOHMS

The upper limit of direct resistance measurement with this instrument is
1000 megohms. The leakage resistance of small paper and mica capacitors
usually exceeds the value. To measure resistance values above 1000 meg-

______ y excee
ohms, an external dc voltage source between 20 and 500 volts can be used to
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obtain a measurable pointer deflection. The circuit connections are shown in
Fig. 2 and the procedure is as follows.

1. Set the FUNCTION selector at "+ DC VOLTS" and the UNI=PROBE ot
iiDCii .

2. Measure the voltage at point A and then the valtage at point B.

3. Compute the resistance from the following formula.

Rx (megohms) = 11 [{Volts at "A") =~ (Volts at uB..)‘]
(VQ“'S at “B")

Example: In measuring a resistance by the method of Fig. 2, the external dc
voltage supply is 300 volts. The instrument measures 300 volts at point A and
1.1 volts at B. Then,

Rx = 11300~ 1.1) = 3000 megohms (approx.)
1.1

Rx B

A
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AC VOLTAGE MEASUREMENTS

1. Set the UNI-PROBE at "AC~OHMS" and the FUNCTION selector at
"AC VOLTS".

2. 1If necessary, use the ZERO ADJ. control to set the meter pointer at the
left~-hand Q" .

3. Set the RANGE selectar at a position considerably higher than the vol-
tage to be measured.

4. Connect the Ground Cable to the ground side of the voltage saurce to
be measured and tauch the UNI-PROBE to the high side. .

.s.



5. Reset the RANGEselector to the position which gives a reading nearest
to full scale and read the ac voltage

NOTE: AllRMSscales are inblack with full-scale values of 1.5,5,15,50,
500, and 1500 volts. All peak-to-peak scales are in red with full-scale values
4,14, 42,140, 420, 1400, and 4200 volts. When the instrument is set at the
1.5 volt range, the RMS or P-P scales on the lowest arc (designated as LOW-
AC) are read; on higher ranges, the scales an the two center arcs are read.
Itshould be noted that the fixed ratio of 2.83 to 1 between corresponding peak-
to-peak and rms scales is derived from the relationship between the peak-
to~peak and rms values of a sine wave. There fore, while peak-to-peak read~
ings are vaiid regardiess of whether the waveformis compiex or sine, rms read-
ings are valid only for sine waves. Note also that the time delay between the
instant the leads are removed from the source being measured and the instant
the meter pointer returns to zero is normal and is the result of circuit constants
selected to permit accurate measurement of recurrent pulses with low repeti-

tion rates.

This instrument may be used to maintain and service television receivers,
fm~am and communication receivers, transmitters, audio equipment, and pul-
sed electronic and electro-mechanical equipment. Indicative of itsversatility
are some of the special applications described below.

OSCILLATOR GRID-BIAS MEASUREMENT: The negatiwe dc voltage devel-
oped on the oscillator grid is always directly proportional fo the strengthr of
oscillation. This voltage can be measured very readily at the ascillator grid
while the band switch is turned to the various bands, and in each of its posi-
tions the main tuning condenser is rotated fram minimum capacity. This will
give an indication of the strength of oscillation at all frequencies within the
oscillator's range.

AVC-VOLTAGE MEASUREMENTS: The automatic volume control voltage de-
veloped by the incoming signal can be measured at a number of places in the
receiver. This negative voltage first appears across the diode load resistor. 1t
may also be measured along the avc bus and at the grids of the rf tubes being
controlled. The dc voltage measured at the diode load resistor is a very con-
venient output indication during receiver alignment.

Owing ta the high input resistance of this instrument, it is possible to meas-
ure bias (avc)voltage on the gridof rf and if amplifier tubes without disrupting

the signal.

DC SUPPLY VOLTAGE MEASUREMENTS: Power supply dc voltages can be
.6.




measured at the rectifier filaments and in the filter circuits. Plate, screen,
and cathode dc voltages can be measuredat the corresponding pins of the tube
sockets.

BIASCELL VOLTAGE MEASUREMENTS: This instrument will accurately meas-
ure the voltage of a bias cell. Current drawing voltmeters are not capable
of making this measurement and in many cases will damage the cell.

DETECTION OF GASSY TUBES: One effect of a gassy tube is to reduce the
normal negative grid bias, or even make the grid positive. This instrument is
ideal for measuring the voltage directly at the control grid of any tube in
order to determine whether or not this effect is present. Excessive gas will
cause the tube to cease operating normally, and in an audio amplifier will
usually cause the volume control to become noisy. This amount of gas will
not always produce a noticeable change in the operationof the radio receiver.
Consequently if repeated difficulty is experienced with volume controis be-
coming noisy in this type of circuit, this instrument should be used to check
for incorrect bias. '

QUTPUT INDICATION: To measure output in the alignment of am and TV
receivers, the instrument is prepared for dc voltage measurement and usually
connected to the load resistor of the second detector while the circuit com-
ponents are adjusted for optimum output. In an fm receiver, the instrument is
connected across the limiter load resistor. The zero-center feature is very
useful for the alignment of fm discriminotors.

DB MEASUREMENTS: 1In order to avoid crowding of frequently used scales,
there is no db scale on the meter. Another reason for the absence of this scale
is that there are many different reference levels inuse and each reference level
results in a differentscale. Fig. 1 is a graph for one accepted reference level,
namely 0.775 volts across 600 ohms resistive load (1 milliwatt), with which
rms ac voltage readings can be converted to db readings. However, the db
value read from the chart is correct only when the voltage reading has been
taken across a600 ohmresistive load. Ifthe readinghas not been taken across a
600 ohm load, the db value read from the chart must be corrected by adding
algebraically to it the correction increment specified in the chart of Fig. 3

for the particular resistive load. If the resistive load is not included in the

chart, the correction increment may be calculated from the following formula.

Correction Increment = 10 log 600 (where R is the resistive load)
R

it should be noted that decibel measurements must be made with a sine wave
form to avoid waveform error and that the correlation between decibels and

ear response is greatest at 1000 cycles.
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Load Res. | DB Added ]' Load Res. | DB Added |
600 150 +6.0 |

500 +g.a 50 +10.8
300 3.0 15 +16.0
250 +3.8 1] 8 +18.8

Fig.3 ~ 3.2 +22.7

The central circuit in the operation of this instrument is a vacuum-tube
bridge circuit using a 12AU7 twin=triode. When the bridge is balanced, the
voltages at the two cathodes will be equal and the meter connected across

them will read zero.

DC VOLTMETER OPERATION: When a positive dc voltage isapplied, a frac-
tion (depending on the range setting) is taken from the range voltage divider
(R12=R18) and applied to the grid of Via. This causes the current throughV1a
to increase and consequently, the cathode voltage of V1a to increase. Con-
currently the voltage on the arm of R22 tends to increase, which since it tends
to make the cathode of V1bmore positive, causes a decrease in the plate cur-
rent and hence in the cathode voltage of V1b. This push-pull action permits a
large value of cathode resistance with negligible degeneration and, conse-
quently, greatly increased stability of operation. The meter circuit is con~
nected across the two cathodes and the difference in potential across the meter
causes current to flow through the meter from the cathode of V1a to the cath-

ode of Vib.

AC VOLTAGE MEASUREMENTS: The applied voltage is first rectified by the
twin-diode V2, which serves as afull-wave peak-to-peak rectifier. The oper-
ation of this circuit is asfollows: Onthe positive swing of the ac signal,diode
V2a conducts and a negative dc voltage equal to the positive peak value builds
up on the plate=connected side of C2. As the ac signal voltage swings nega-
tive, diode V2a ceases to conduct (and so prevents any discharge of C2)while
diode V2b begins to conduct. The negative dc voltage on C2is added in series
to the signal voltage on the negative swing and is applied to the cathode of
V2b. As a result, a negative dc voltage equal to the sum of the positive and
negative peaks of the positive and negative peaks of the ac signal voltage is
built up on the plate~connected side of C3 through conduction of diode V2b
and is maintained because of the relatively long time constants of the circuit.
To offset the contact potential within V1, an exactly adjusted positive voltage
is taken from the junction of R26 and R27 and applied to the V1 rectifier circuit
through isolating resistor R28. The peak-to-peak voltage across C3 is atten-
uated by R29 before application to the range voltage divider and thereafter
¥
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OHMMETER OPERATION: The applied resistance determines the current
through the battery and the section of the ohms range network (R5-R11)selected

by the range switch. With nothing connected across the input terminols, no
current is drawn, and consequently there is no voltage drop across the ohms
network. As a result, the entire battery voltage is applied to the grid of
V1-a. Potentiometer R30 in the meter circuit is adjusted to produce full-
scale deflection (infinity reoding) in this condition. A short across the input
terminals produces a voltage drop inthe ohms range network equol and oppo-
site to the battery voltage and effectively places the grid of V1a at ground
potentiol for o zero reading. Intermediote values of resistance produce vol-
tage drops exceeded by the battery voltage ond the difference in voltage is
applied to the grid of Vla. This voltage causes an intermediate deflection
on the meter which hasonohms scale calibroted to read the applied resistance.

Included in this section ore instructions for calibration, adjustment, re-
pair, and part replacement.

CALIBRATION

General: Instruments purchosed in kit form must be calibrated before use
as described below. Factory-wired instruments have been calibrated ond tested
at the foctory. If a change occurs in the occuracy of the instrument after o
long period of use, it is probably due to oging of the components. The occu-
racy of the instrument may readily be restored by repeating this colibration
procedure. Recalibration will olso be necessary, whenever parts (tubes, etc.)
are replaced.

neath the meter foce.

Worm-up: Insert the leads ond plug the line cord into an outlet supplying
105125 volts AC, 50=60 cps. Turnthe unit on and allow a minimumof 2 hours
for the warm-up preliminary to calibration. For maximum stability of coli-
bration, a 36 hour worm-up period is desirable. If necessary, use the ZERO
ADJ. control to set the meter pointer within scale limits during the warm-up

period.

AC Voltmeter Balance Adjustment: Set the FUNCTION selector at "AC
VOLTS", the RANGE selector at "1500 V", and the UNI-PROBE at "AC-
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OHMS" . Short the UNI-PROBE to the Ground Cable and use the ZERO ADJ.
control to set the meter pointer exactly at the left-hand zero. Keeping the
leods shorted, reset the RANGE selector at "1 .5 V" and use the AC Balance
potentiometer, R27, to reset the meter pointer at the left-hand zero.

AC Voltmeter Calibration: Set the FUNCTION selector at "AC VOLTS",
the RANGE selector at "150 V", and the UNI-PROBE at "AC-OHMS". Con-
+ the UNI-PROBE and the Ground Cable across the 117 volts AC supply.

NE8CT Ine wixN

Adjust the AC Calibration potentiometer, R32, until the meter reads 117 rms
volts. If the maximum accuracy of which the instrument is capable is desired
(£5% of full scale), apply exactly 150 valts (60 cps) an the "150 V" range

(or 50volts on the "50 V" range) and adjust R32 for exactly full-scale deflec-
tion.

t the FUNCTION selectar at "+ DCVOLTS",

2t €
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DC Volimeter Calibration: Se
the RANGE selector at "5V", and the UNI-PROBE at " DC". Connect the
UNI-PROBE and the Ground Cable across two flashlight cells in series, which
will provide a voltage of 3.10 volts when fresh. Adjust the DC Calibration

potentiometer, R31, until a 3.10 volt reading is obtained on the meter.

Ohmmeter Calibration: No separate calibration is required.

NOTE: Acess to the three calibration controls is obtained by temporary re-
maval of the plug-buttons inserted in the side of the cabinet. Fig. 4 shaws
the location of each control in Models 232 and 249.

AC BAL
DC CAL

AC CAI..-—-—-—.:‘;

MODEL 232 MODEL 249



TUBE REPLACEMENT

When a new tubeis installed in the instrument, it may be necessary to re~
zero when switching from the lowest to the highest dc~voltage ranges unless

the tube is aged by operating it in the instrument for 36 hours. The calibration
should be checked aofter this period.

RATTE
LA 6

Do not permit an exhausted battery to remain inside the instrument case
as the chemicals from a deteriorated battery may damage the components.
Indications of a weak battery will be found in the trouble=shooting sectian.

TROUBLE-SHOOTING THE MODEL 232 or 249

As an aid to localizing the cause of faulty operation, the following general
trouble-shooting procedure has been prepared. Obviously all possible troubles
can not be listed and the technician should use the schematic diagram to trace
down unlisted troubles. In general, newly constructed kit instruments should
be given a through, step-by-step check of the wiring, following the tables
and pictorial diagrams in the construction book, in case the trouble is not

listed or cannot be corrected by checking the listed possible causes

Instrument fails to operate on all functions; tubes do not light
1. Line cord broken or not making contact at outlet,

2. Switch section SID defective.
3. T1 defective: Check for shorted or open windings.

T L. 1 L., _II:DI'\ APyt P R PN SR R N SN S JSS T
190es 11YNiT, LRV AL, UOES NOT WOTK Properily; mercl poinrer uoes nor move

or bangs to right or left.

1. Incorrect operating voltages on bridge tube V1.
a. No B plus or B minus voltage present: Check CR1,C5,T1 high

voltage winding, R26, R27, and R24 with chmmeter; check connections

between these components also.
b. B plus and B minus voltage present: Open or short inV1 circuit.
c. VI defective: See "Tube Repiacement”.

2. Switch section S1-C defective or wired incorrectly.

3. Defective meter movement.

4. ZERO ADJ. control erratic in operation: Potentiometer R22 is de-

fective; replace with new control. NOTE. First make sure mechamcu! ero
of pointer is correct. See "Mechanical Zero" under Calibration.

Meter pointer sticks

1. Cracked or broken jewel bearing in meter. NOTE: iIndividual re-
placement parts for meter movement are not available. Meter should be re-
turned f airs laced with new meter.

o]‘n




en
Laose or bad connectians in prabe or cables.

2. Wiper cantact on S1B ar S1C defective.

3. Loose ar bad cannectian in bridge circuit wiring, including meter
terminals. With power applied, probe wiring and camponents with insulated
prabe.

4. V1 defective. Replace as described under "Tube Replacement.”

5. CRI intermittent.

Instrument falls to_operate on OHMS; warks normally an ac and de valtage
measurements.

1. Battery exhausted ar not making cantact.

2. Defective wiper cantact on switch sectian 52C.

3. "OHMS" cantact (terminal 7) an S1B defective.

4. Open circuit in resistar netwark ar burned aut resistor araund switch
sectian S2C. Check cantinuity of netwark R5 thraugh R11. NOTE: This net-
wark is made up of resistors which are odded in series as switch is rotated.

wr e L la —aefen ay mp i
Therefare, ane faulty resistar may cause improper operation an one ar mare

ranges.
5. Loose ar broken "Ohms" contact an switch section S1C (terminal 1)

OHMS ADJ. fails to give infinity setting on "OHMS" scale.
1. Battery exhausted.
2. OHMS ADJ. potentiometer, R30 defective.
3. V1 defective. See *Tube Replacement”.

Resistance readings inaccurate an some or all "ahms" ranges.
1. One ar more resistors In netwark around switch sectian S2C have changed

valve.

2. Excessive leakage in "ahms" circuit. Check switch wafers an s2C
and S1B fardirt or damage. NOTE: High humidity may cause leakage and in-
accurate readings an high ohms scales. Bake aut inside of instrument with
light bulb.

3. Sharted wiring In resistor netwark around 52C.

nnectians in "ohms" circult.

e T e

4. Fﬁu‘“‘f ar h!gh'—‘l'calaluﬁce

Instrument falls to operate on any ac voltage range: warks normally an OHMS
and DC VOLTS.

1. V2 defective. See "Tube Replacement.”

2. AC volts contact an S1A, S1B, S1C, or 52B defective.

3. Faulty wiper contact on 52D.

4. Open ar shart in circuliry assaciated with V2.
camponents values with ahmmeter.

5. C1, C2, ar R29 apen; C3 sharted.

a"i-




Meter pointer moves off zero when ranges are changed.

1. "AC Balonce" potentiometer R27 out of adjustment. Readjust as de-
scribe under "AC Voltmeter Balance Adjustment." If adjustment cannot be
made, then

2. R28 or R27 is defective. Check value with chmmeter.

AC voltage readings inaccurate on some or all ac ranges; performance on ohms
and de voltage ranges is normal.

1. Defective contacts or wipers, or excessive leakage in S2B. Check for

10058 or d|r'ry COHTUCTS
2. V2 defective. Install new 4AL5. See "Tube Replacement.”

3. C2 or C3 leaky.
4, R29 changed in value. Check with chmmeter.

If instrument is inaccurate on 500 and 1500 volt ranges only, check contacts
10 and 11 on $2D ond also R2, R3, and R4. If inaccurate on 1.5 volt range
only, replace VZ. See "Tube Repiacement.”

Instrument fails to operate on any range of "+VOLTS" or "-VOLTS"; works
normally on ohms and oc¢ volts.

1. UNI-PROBEresistor is open. Try applying low de-voltoge with UNI~
PROBE set at "AC-OHMS". if reading is obtained (about 10% high), replace

UNI=PROBE resistor. 7
2, DC voltage contacts on switch sections S2A, S1B, or S1C are de-

fective. Check for foose or broken contacts.

Valtmmn mamedimee Smmma cmmba om0 1Y TCH sy TCH ae voltoge PN
VOOLIWUMUSG 1CUNMTIIVS NTIUWLLUIUIG WUl TY Ve lJ - ¥ Wk lJ P uuv IS I O
sistance rea d s are correct.

1. R31o f adjustment. Reset as described under "DC Volimeter Cali-
bration."

2. UNI-PROBE switch is shorted, resulting in readings about 10% high
on all +DC and =DC voltoge ranges. Use ohmmeter to check for short be-
tween input and output of probe at "DC" position as well as "AC-OHMS"
position.

3. Resistances in network around $2A has changed value. Check with
ohmmeter and replace defective resistors.

I:I\-\J I\Epﬂll’ JETVICU

If your instrument fails to function properly and the cause of the trouble can
not be found with the trouble shooting information provided, you may return
it to the EICOrepair department where it will be repaired at a charge of $5. 00
plus the cost of ports. If your instrument has been built from the kit form,
refer to the complete statement of the EICO servicing policy in your con-
struction book. (Note: Please include UNI~PROBE when returning instrument

for repair. )
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DECIBELS: REFERENCE LEVEL{OOB) OF Y MW IN 600 OHMS
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A.C. VOLTS (RMS) MEASURED ACROSS 400 -OHM RESISTIVE LOAD
Fig.1
REPLACEMENT PARTS LIST
STK.NO. 5YM. DESCRIPTION STK.NO. SYM. DISCRIPTION
10033 R19 Res., 3.3MQ, 1/2W, 20% 11049 R16 " 70KQ, 1/2W, 1%
10034 R25 " 4.7MQ,1/2W, 20% 11050 R17 " 20KGQ, 1/2w, 1%
10404 R28 "~ 82MQ, 1/2W, 10% 11051 R18 " 10KQ, 1/2W, 1%
10406 R20,21 " 6809, 1/2W, 10% 11052 R3 " 325KQ, 1/2W, 1%
10407 R1 “IMQ, 1/2W, 10% 11700 R4 " 900KQ W, 1%
10503 R26 " 33K, 1/2W, 5% 11701 Ri2 " 7MQ, W, 1%
10520 R24 * 88K, 1/2W, 5% 16000 R22,30" pot., 2KQ, linear
10521 R23 " 47K, 1/2W, 5% 18014 R31,32 pot., 2KQ, linear
10524 R29 " 18MQ, 1/2W, 5% 18015 R27 pot., 10KQ, linear
11025 R2 * o 150KQ, 1/2W, 1% 20003 CF cap., .1mf - 1000V
11026 R15 " 200K, 1/2W, 1% 20007 C4 cap., .003mf-400V
11037 R9 " 900Q, 1/2W, 1% 20012 C2,C3 cap., .025mf-400V
11038 R8 " 9KQ, 1/2W, 1% 23010 C5 cap., elec. 10mf, 150V
11039 R7 " 90KQ, 1/2W, 1% 556000 BT battery, 1 1/2V
11043 R11 " 9.7Q, 1/2W, 1% 60024 S2 switch, range
11044 R10 " 90Q, 1/2W, 1% 60025 SI1 switch, function
11045 RS " Q00KQ, 1/2W, 1% 72004 MI meter, 480 va
11046 R5 " 9MQ, 1/2W, 1% %0013 W tube, 12AU7
11047 R13 " O2MQ, 1/2W, 1% 90017 V2 tube, 6ALS
11048 R14 " 700KQ, 1/2W, 1% 92000 (1* bulb, #47
*Model 249 only 93003 CR1 rect., 35vo
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" i e ooV RS res., MQ, 1/2W, 1% R15  res., 200K, 1/2W, 1% R2%  res., 33K, 1/2W 51 GE SWITCH §2
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CRl  rect., 35ma R res., 90001, 1/2W, 1% R1?  res., 3.3MQ, 1/2W R31,32 pot., 2KG, lineer 2 AC VOLTS 2 v RX 10
[1+ bulb, H7 R10 res., 900, 1/2W, 1% R2021 res., 6800, 1/2w s1 switch, function 3 -BC VOLTS 3 __u<. R X 100
M1 meter, 400ua RIT  res., 970, 1/2W, 1% R22,30 pot., 2KQ, lineor 52 switch, range 4 +DC VOLTS 4 50V, R X 1000
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K2 res., 150KQ2, 12W,1% R L 2MQ, 1AW, 1% R4 res, 68K, 1/2W V2 rube, BALS é 500V, R X 100K
B res., 325KQ, 1/2W,1% . z&... 249 only 7 1500V. R X 1M

MODEL 232 PEAK TO PEAK VTVM
ELECTRONIC INSTRUMENT CO., ING. E&F

84 Withers 8t., Brooklyn 11, N. Y. e






TSD FOR EICO MODELS 232 & 249

Before you start trouble shooting, check wiring carefully. In most
cases, trouble will result from wrong or reversed wiring, cola or un-
soldered connections, wrong parts used or transposed with others. IE£
you have followed the instructions.given with your kit, used a good

cenldering iron a

1-
soldering iron, a good grade rosin core sclder, and used a heat sink

on precision resistors, you should have no fear of high resistance
solder joints or shorts and over-heated parts.

STEP 1

Compare the voltages in your unit with any shown on the schematics and
locate the cause of any found to differ by 20%. See figures 1 and 2.

SIMPLIFIED SCHEMATIC BREAKDOWN
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Fig. 3 Tk 7500
Rig 1018 2\
NOTE - Fig. 4
Numbers in the circles refer to contacts. Numbers between the circles
'ihﬂ'if-:bn r--'\n+-'innﬂ'+-}r when switch is in positlgn ldentlfied. Numbers
above the circles refer to switch wafers.
Fig 1. - Pcwer Supply flg 3.- SIC Functlon Switehin
Fig.2. - Basic Bril.ige Cilrculit Flg 4,--T &C Switching Circult
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STEP 2
The next step will trace the trouble either to the basic bridge circui
or the grid circuit of the 12AU7. Place tht function switch intc +DC
volts and ground the junction of R19 and S1A-4 with a screwdrivexr or
the common lead of yeur instrument. This will palance the bridge and
will enable vou to adjust the poiﬁter with the zero adjust pot. TIE
there is no adjustment, we know the trouble is irn the cathode circuit.
If the pointer dosz return to zero, we then know the trouble is in the
grid circuit. See figure 2.

STEP 3

Ty rney ar Atie=simila unl+famoese in +he crat+thode rtrascrid aya 1emally 4n-—
J.AU:_J.S.UL-'\_-.S. el ol \-‘J-MJHJ-IKJ-J-H‘J- v J—\d‘l\-‘l T ! e L L N Sem e b L L ek L e e e L e e Tk Lk J——-r e L
dicative of a defective 12AU7, improper or open reslstors, defective

zero adjust pot, or leskage to ground on the scck=t, switch S1C or in
the pot (R22). 2.3V #20% is usually measured between cathodes and
ground which will vary wheén the zeoro adjust pot is varied. Zero adjus
ment should be possible in all functions. If£ the wmeter does not move
continuity through S1C, or through the calibratian pots, is suspected.
See figurec 3. Grounding one cathoade or the other through a 4.7K onm
resistor should cause the meter to move up scale showing the meter
movemant is good.

STEP 4

Operation of the grid circuit can be checked by cennecting a 3.3 meg,
1/2 watt rasistor from the positive terminal of BT to Xv1-2. The
meter should move up scale and indicate about .8 o 1.3 on the 1.5 vol
DC scale: the actual value will depend on the position of the DC cali-
bration pot. Operation of the DC calibration pot R31 may be checked
at this time i1f capacitor C4 is not shorted or lzaky.

STEP 5
With the range switch in the 1500V position remowal of the short in-
stalled in Step 2 should not greatly change the meter readang, but
higher readings will normally be aobtained when the range switch is
turned towards the 1.5 wvolt position. If there is a change, ground
terminals slA-4, S1lA-5, S2A-12 and S2A-1 (in that order) with the com-
mon lead, will pinpoint the wafer containing the poor connection ar
contact. See figure 4.

STEP 6

With the range switch in the 1.5 volts position, *he application of 1l.
volts through a 3.3 meg resistor to Jl should give you a reading on tht
meter. If not, move the resistor to s8ip-8, SlB-11 and to S82A-1, and
note where the first reading is obtained. An indication will pinpoint
the area where continuity is lacking.
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STEP 7

Anv problems remaining will be limited to bad resistors,
or no continuity through the switches in the circuit
eo. Will be helpful

ered connections,
preceeding R19. Figures 5 & 6
ing problems existing in OHMS and AC FUNCTIONS.

neas annthor ahlhm

fa] M
Uoe Qiivw wiaca liiuttine © iaeie Ll I LI LY

moter when checking
b}

tors.

poorly sold-

when trouble shoot~
It is advisable to

for continuity or values of resis-

above the circles refer to switch wafers.
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INTERCONNECTION CHARTS
Function Switch 81 450067
OFF AC-VOLTS ~DCV +DCV OHMS
A 3-4  3-4, 10-11 | 4-5 | 4-5 | 4-7-8
e ] —e —_ |9 i
: 1
B| —-——- 8-9 8-11 8-11 |  —mmm-
c| 2-11-9 2-11, 8-9 | 2-11, 5-8 | 2-5, §-11 | 1-2, &-11
— ‘ i
D| ————m : 3-4 3-4 3-4 L 3-a
Function Switch 82 #60024
1.5 5 15 50 150 500 1500
Rx1 RXI10 RX 100 RXIK R X 10K R X 100K R X 1M
A 1-12 © 2-12 | 3-12 | 4-12 5-12 6-12 7-12
T e
B 1-11 : 2-11 | 3-11 | 4-11 10-11 | 10-11 10-11 |
i ..A.ﬁ_..J‘...., —_— i.. R ,*_.. _— - S ,_! i ’
¢c| 16 | 17 | 1-8 | 1-9 1-10 | -1-11 | 1-12 |
— B !
| { I - | i
D | 3-5 | -5 | 3 | 3-s 3-5 5-10 | 5-11 |
} ! .

Below yvou will find a list of possible troubles

and théir remedies:

SYMPTOMS PROBARBLE CAUSE SUGGESTED PROCEDURE
POWER SUPPLY
1. Trans. operates hot (&) In normal operation.{a) None

ltran will get warm

2. Trans. leaking wax | (a) sShort in power

! supply.

‘ (b) Leaky filter con-
denser.

(a) Remove rectifier

CR1, check trans. volt
age and CR1 Re-

place trans. Or agriy.

(b) Rcplace condenser.




DC BRIDGE CIRCUIT

1. Mcter does not
move .,

2. Meter jump when
yvou touch probe
on 5v, 10V and
high ohms rangcs.

4. Pointer swings
off scale on all

voltage ranges

5. Pointer swings
off gcale on

sia

only one range.

6. Plus and minus
DC, no readings

(a) No voltage on
plate of X2AU7,

(b) short-in function
switch.

(c) Short on meter
movement

(g) Normal reaction
due to electrostatic
pickup; will read
correctly if cali-
brated properly.

)} Open bridge

ircuit

‘—)/\
il

(b) Defective 12AU7

(a) Poor ground on AC,

DC divider network
(see figurc 4 & 6).

(b) One of the res.
in divider network
open or not making
proper contact.

(2) No continuity

(2) Short in Uniprobe

(a) Check power supply
(see diagram)

(b) Remove meter leads,
check resistance from '
leads to ground to locate

R Ytk a |
L U\.J.JJ.LC e

Moy =~ T
L4 Ao WJ.LJ.la\j

through function switch
using figure 3.

(c) Remove any shorting
wire on meter used for
shipping purposces

(a) some of the pickup
might be reduced by in-
scerting a .0l mf£d. from
one side of the line to
the ground.

(b) Change 12AU7.

and secure
lugs on RANGE

(a) solder
ground two
switch.

(b)
ochmmeter.

Check divider using

Sec fig. 4 & ©

chmmeter to check
ity through inop-

) Use
ntinu

erative position and ad-

b
just or clean the errant

contact.

(
C

(a) See that shield is

not touching inner con-
ductor.

(b) Re
A\~ S

eplace resistor.



SYMPTOMS

7. Meter moves imme-
diately aftor
unit is turned con

8. shift on 5V and
10V ranges.

9. Meter scems slug-
gish: necdle moves

ESB_1352 - 7

PROBAEBLEC CAUSE

{(c} Shorted jack
(@) Defective DC
calibraticn pot.

(&) Leakage to ground
in pots.

Tl Clesds e 1 aale=s
L) ool L UL Lodaihayc
on 51C function
switch.

(2) This should only
hippen on DC. AC has
f balancing pot.

(3) Cc4 condenser bad
or leaky.

across scale slowly

10.with leads shorted

touch the hrnhn
tips. Needle

jumps.

11.Needle jumps when
you touch cabinet
or papel,

12.DC voltage reads
high; can not be
calibrated.

(b} Condenser marked
incorrectly.

(c) Meter movement
sticks. oK when tcp-
ped with finger.

Ground jack on

not arounded

a)
an
a neT grounded

{
©n al
banel

{a) A.C. leakagse
in transformer.

{(a) Resistor in DC
probe left out or
wrong value

(b) Plate voltage
on 12AU07 too high.

SUGGESTED PRCCLDURET

{c) Replace jack or look
for sclder inside of jacXk.

{d) Replace pot.

(&) Replace or clean in-
side of pots R22, R3O0,
R31 or R32,

ﬁﬁﬁﬁﬁ PR Sy By
I\(_.J:JJ.I:K\.-E.- SWi il

W

—1
]

a

(b)
with alcchol or spray.
Examine for shorts czused
by wire or solder.

(@) Normal shift; DC very
slight. Try changing
12au7.

(&) Replace sane.
{b)

Replace same.,

{Cc) Replace same.

Fibre washer left cn

Ramovae €
A e L] LN W [

(2)

hana=a

ALl i

washer and make sure
is grounded to panel

iack reo
J\-ﬁ\_)‘. S e

11~
1
id

.01 condenser fron
to ground.

(a) put
side one

(a) Insert resistor {(lmeg)
in probe. (b) Replace
transformer.(C) Reverse
A.C. plug.

{b) Check power supply and
resistance in the cathode
circuit of 12RU7.

(¢) Try other 12AU7's.



13. DC reads low

l4. Not enough swing,

unable to obtain
zero center.,

OHEMMETER SECTICN

1. Not enough swing

on ohms scale

2. Chms does not

3. Pointer swings off
scale to the right

read but has
enough swing

and ohms adjust
has little or no
affect at all.

{(a) Break down in
pProbe

{b) Break down on
function switch

(a) plate voltage
on l12AU7 too low,

{b) Insufficient
gain in 12aU7.

{2) Battery bad.

{(b) voltage on plate
of Ll2AU7 too high.

{c) voltage on plates

of 12AU7 too low.

12AU07 has low

(d)
gain

a

(e) Zero adj. pot
changas value

{a) uniprobe open

() No continuity
through S1A,

(c) Banana jack not
grounded properly.
(38) Test leads open

{2} Battery left out
or wired in incor-

rectly.

{b) Battery wires
broken,

(2) Check insulation in
panel mounted connector.

{(b) Remove leads from
function switch. See para-
graph on leakage.

{a) Check power supply.
{See section on power
supply troubles)

{(b) Try replacing l2aU7

{2) Replace battery.

{b) Check power supply
and also zero adj. pot.

(c) Check power supply
{replace filter condenser
paralleling it will not
show leakage.

{38} Replace tube.

{e} Check value and re-

place if necesgsary.

{a) Adjust contacts in
Uniprobe.

(®»Y Acdjust or clean con-
tacts. See figure 5.

(¢} Check and remove
shouldaer washer if nece-
Ssary.

{38) Check and repair.

{a) Install bhattery or re-

wire correctly.

{b) Replace battery wires



4., Polinter swing to
the left when
range switch is
rotated to the
high ohms ranges

5. Pointer swings to
the right of scale
only on RX1 mcg
range.

6. With leads shortezed

all ohms ranges
Z@ro except RX1
range,

7. Readings on all

ranges either high

or low.

8. No movement in
ohms

Z3B 1358 -~ 9

(c) If this occurs
only on onec range,
the resistors for
that range or gwitch
is making poor con-

tact.
(&) CGassy tubes

{a2) buc to insuffi-
ciently aged 12auU7.

{b) Pickup

(a) High resistance
connection in unit,

(2) Internal resis-

tance of battery has

(c) Replace defective ro-
sistors, clean switch
waier with carbon tetra-
¢chloride, resolder to lug,
Sce figure 5.

(a) Replace 12AaU7

(a) Allow 12AU7 to age
longer., If it still does
not help replace tube.

(b) Add a .0l condenser

from one side of the line

...... 3
to GIOuUnic .

plug.

(a) Resolder fcmale co-
oxlal connector and bana-
na plug. Resolder all con-
nection in ohmmeter sec-
tion or unit. Adj. uni-
probe contacts. 1/10 or
2/10 residual reading is
normal.

(a) Replace battery.

changed although volt=-
age readings of hattery

is correct.

(b} 12AU7 not up to
par.

{(a) Cup washer or

(b) Try other brand new
tubes. Select one for bes*

able.

(2) Install fiber shoulde:

battery clip grounded washers. Check for shorts

See fZilg. 2 in Construc-
tion manual.



SYMPTOMS

AC Section

1, No vocltage when
AC 1s applied.

2 AC will not cali-
brate, reads too
hich or too low.

3, AC will not zero
balance.

ESB 1357 - 10

PROBABLE CAUSH

{2) Blocking conden-
ser in AC network
open, missing or
wired improperly.

{(b) Leaky bypass
conderser on 6AlS,.

{c) 6ALS tube defec-
tive.

{dYyTB3 grounded by
solder

{2) 6AL5 tube defec-
tive.

{b) Bypass cond. on
the 6AL5 leaky.

(¢} AC compensating
resistors changed
value.

{38) Leakage in
switches,

{2) Tubes not ba=-
lanced properly.

{b) Res. in balan-
cing network wrong
alyva M2 D28 027

Wt ald' T8 (L JA L pIR LT

{c) Balancing resig-
tors left out.

{d) 12aU7 tube not
grounded properly.

SUGGL3STED PRCCEDURE

{2) Replace condenser
or rewire to proper con-
tact. (cl or C2).

(b} Replace condenser C3.

{c) Replace 6AL5S tube.

{38) Remove excess solder.
Do not mistake TB3 for
ground lug on XV2. BSee
fig. 3 in instruction
manual.

{2) Replace tube,

(b} Check and replace
cond. C3 if necessary.

{c) Check and replace if
necessary with correct
value,.

{d) See section on
leakage.

(a) First replace GALS5.
If this does not help,
then replace 12AU7.

{(b) Check values of
balancing resistors.
(c¢) Insert resistors

R26 and R28.

(d) Resolder all con-
nections.
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SYMPTOMS PROBABLE CAUSE SUGGETED PRCCEDURE

4. AC non-linear does (a) Unbalanced tube. (a) Replace 6ALS tube

not read same volt- Also try replacing 12407
age on any two tube,
ranges. EX: 100V
input should read (b) Break dewn of (b} Replace panel
100 veolts on 100V, connector. mounted connector.
500v and 1000 volt
range. {c) Leakage in fun- (c) sSee section devoted
ction switch. to leakage.
LEAKAGE

One of the most common troubles in sensitive equipment is leakage

and it is one of the most difficult troubles to locate. In order to
Getermine whether or not leakage is present in your unit, the follow-
ing procedures may be used:

1. Apply a known voltage (somewhere around 1l00V) to the input {prcbe)
of the VTVM. Set range switch to desired range, check reading, then
move the range switch to the next range (without changing the input
voltage) . The reading should be the same. In other words, if 100
volts is being used as a standard, the VIVM should read 100V on the
100v range and when switched toc 500 or 1COOV ranges, it should also
read 100 volts.

2. Leakage can occur on wafer B of 51 (See figure 4 & 6) or wafers
A of 51, B of S2 or D of 52, (See figure 6). In order to locate the
exact peint at which the leakage is taking place, you must remove
the leads from the function switch and make direct contact, thus
eliminating the switch from the circuit.
UNIPROBE CONTACTS
CALSE PIECE

In cases where meter readings are _
errotic or not constant the contacts - .
in the Uniprobe are suspect. These

1

— .
contacts should be bent 8o that a i ¢ Belly on both
. . . A ]
belly is formed in the vicinity of ;wxwvﬂ\ contacts
the metal washer on the nose piece. | d l
; ‘Metal washer used
, ! as a contact
e .
A
-
1



NOTES ¢ 232 AND 249

There appears to be some confusion between the range and function
switches. The switch illustrated in both vigure #4 and #5 is marked
#£60024 on the detent plate. This is the range switch.

The function switch is marked #50067 ot have any of the
-

a o
precision resistors wired on to it. It ig not illustrated separately
put may be found in Figure #7, marked Sl.

page 4, Figure 3, 2nd Column - 6th instruction:
nconnect the 4.7 megohm resistor......"Change lug "“C" (¢) to lug "D

(cy*.

on Figure 3 TB3-1 locks like a ground lug on Xv2. Care should be
taken not to ground the terminal strip.

Page 8, Figure 7. Meter terminal No.l is the positive (+) terminals
terminal No. 2 is the negative (-) terminal.

page 12, Step 3. Insert battery with positive terminal into the cup
washer.

page 12, Step 5. (Third line): Change 50,000 onms to 40,000 ohms.
page 9, Fig. 8. E13 should be shown pointing downward.

page 14, Operating Instructions. schematic diagram is incorrect. Use
corrected schematic diagram in the Construction Manual.

An apparent discrepancy exists in the wiring of R30,R31 and R32 when
figures 3 and 7 are compared with the schematic. However the 232 wi.

work wired either way.

The schematic may be corrected as follows: Wires marked with an X
are to be eliminated - wires indicated by dots are to be added.

R3O0 R31 R32
f_ Lo \f_é“\_—l . ‘_.JJ‘\—*—I\
. . ¢ Y e

— 'W.fz-'.'\,.{__ P LR ____.,,-}‘
CATH CATH CATH

3 3 3

»
i‘ .--—-.-..’\.ﬁ",‘l . .4“ ‘\

From 2 cold start, the meter should not move when the unit is turned
on until the 12AU7 reaches operating temperature., Leakage paths to
ground in R22, R30, R31, R32 or S1C causing such operation can be
cleared (removed) by using a contact cleaner spray. Application di-
rections will b¢ feund on the container.
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S-M‘I“ ENJOY YOUR BOOKS !—M‘I“

- T ERSTT .. - T ERSTT ..

PLEASE VISIT OUR STORE FOR EVEN MORE GREAT
STUFF!

WWW.EVERYTHING4LESSSTORE.COM
COPYRIGHT NOTICE

ALL MATERIALS INCLUDING CD/DVD AND PDF
FILES ARE COPYRIGHTED
WWW.EVERYTHINGA4LESSSTORE.COM VON
WALTHOUR PRODUCTIONS AND MAY NOT BE
REPRODUCED, COPIED OR RESOLD UNDER ANY
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A
COPY FOR YOUR OWN PERSONAL BACKUP.
MATERIALS ARE FOR PERSONAL USE ONLY.

IF YOU PURCHASED THIS FROM ANYWHERE BUT
FROM US PLEASE NOTIFY US IMMEDIATELY SO
THAT WE MAY CHECK IF YOU PURCHASED FROM
AN AUTHORIZED RESELLER SO WE CAN LET YOU
KNOW IF YOU NEED TO RETURN FOR FULL REFUND
FROM AN UNAUTHORIZED SELLER.

THANKS AGAIN AND PLEASE TAKE THE TIME TO
VISIT OUR STORE.

ATTENTION! EVERYTHING ON SALE NOw!!

o 5
our -
HOT SALE

THIS PAGE COPYRIGHT VON WALTHOUR PRODUCTIONS
WWW.EVERYTHING4LESSSTORE.COM




