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4.6 DC Voltage Measurement 0-250mV Range
Prior to making voltage measurements, review the SAFETY PRE-
CAUTIONS listed in paragraph 4.2. Also, when using the 260 as a
millivoltmeter, care must be taken to preveni damage to the indicat-
ing instrument from excessive voltage. Before using the 250 millivolt
range, use the 1.0-volt DC range to determine that the voltage mea-
sured is not greater than 250 millivolts (or .25 volt DC).
a. Set the function switch at +DC (Figure 4-1).
b, Plug the black test lead in the — COMMON jack and the red test lead info the
+50 pA/250mV jack.
c. Setthe range switch at 50 pA (common pesition with 50V).
d. Connect the black test lead fo the negative side of the circuit being measured
and the red test lead to the positive side of the circuit.
e. Read the voltage on the black scale marked DC and use the figures marked
0-250. Read directly in millivolts.
NOTE: For polarity reversing see paragraph 4.3.
4.7 DC Voltage Measurement 0-1V Range
‘\\\\.v. - TSNy a. Setthe function switch at +DC (Figure 4-
f

b A\ 1),

||| b Plug the black test lead into the — COM-
| MON jack and the red test lead into the
+1V jack.

¢. Setthe range switch at 1V (common po-

sition with 10V).

d. Connect the black test lead to the nega-
tive side of the circuit being measured
and the red test lead to the positive side
of the circuit.

L (7] e. Read the voltage on the black scale
A ,,,/O (@ e \\ g marked DC and use the figures marked
N ' 0-10. Then divide the reading by 10.

Figure 4-1. Jacks and Swiich Positions
for Measuring DC Voltages, 0 through

250V Ranges

NOTE: For polarity reversing see paragraph 4.3.

16

4.8

DC Voltage Measurement 0-2.5 ~ 0-250V Range

Set the function switch at +DC (Figure 4-1).

Plug the black test lead into the — COMMON jack and the red test lead into
the + jack.

Set the range switch at one of the five voliage range positions marked 2.5V,
10V, 25V, 50V or 250V. ,

NOTE: When in doubt as to the voltage present, always use the highest voltage
range as a protection to the Instrument. If the voltage is within a lower range, the
switch may be sat for the lower range to obtain a more accurate reading. Be sure
power is off in the circuit being measured and all capacitors discharged.

d.

e.
fi

Connect the black test lead to the negative side of the circuit being measured
and the red test lead to the positive side of the circuit.

Turn on the power in the circuit being measured.

Read the voltage on the black scale marked DC. Forthe 2.5V range, use the
0-250 figures and divide by 100. Forthe 10V, 50V, and 250V ranges, read the
figures directly. For the 25V range, use the 0-250 figures and divide by 10,

NOTE: Turn off power to the circuit and wait until the meter indicates zero before
disconnecting the test leads.

4.9 DC Voltage Measurement 0-500V Range
Be extremely careful when working with high voltage circuits. Do not
touch the Instrument or test leads while power is on in the circuit being
measured.
) Before proceeding with the following steps, re-
\\N\\ /,,/ view the Safety Precautions in 4.2,
/. RSN

a. Set the function switch at +DC (Figure 4-
2).

h. Set the range switch at the 250V/500V/
1000V position.

¢. Plug the black test lead into the — COM-
MON jack and the red test lead into the

500V jack.

=

d. Be sure power is off in the circuit being

measured and all capacitors discharged.

Laon

,,,/./O

N,

tive side of the circuit being measured and
the red test lead to the positive side of the
circuit.

[+ @

A mariesins v O

J
-

/M/M.

74
v

FIGURE 4-2. Jacks and Switch

Turn on power in circuit being measured.
Read the voltage using the 0-50 figures
on the black scale marked DC. Multiply
the reading by 10.

p Connect the black test lead to the nega-
v

Positions for Measuring DC Voltage, NOTE: Turn off power 1o the circuit and wait

until the meter indicates zero before
disconnecting the test leads.

17
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4.10 DC Voltage Measurement 0-1000V Range

A

Be extremely careful when working with high voltage circuits. Do not
touch the Insirument or test leads while power is on in the circuit being
measured.

\,

Before proceeding with the following steps, review the Safety Precautions in 4.2,

. m - S\ & Setthe function switch at +DC (Figure 4-
/ 3! 1).

b. Set the range switch at the 250V/500V/
1000V position.

c. Plug the black test lead into the — COM-
MON jack and the red test lead into the
1000V jack.

d. Be sure power is off in the circuit being
measured and all capacitors discharged.
Connect the black test lsad to the nega-
tive side of the circuit being measured
and the red test lead to the positive side
of the circuit.

. Turn on power in circuit being measured.

f. Read the voltage using the 0-10 figures

on the black scale marked DC. Multiply
the reading by 100.

// = p

FIGURE 4-3. Jacks and Switch Positions NOTE: Turn off power to the circuit and

FIGURE 4-4. Frequency Response, AC

PERCENT RELATIVE ERROR

for Measuring DC Voltage, 0-1000V wait until the meter indicates zero before
Range disconnecting the test leads.

AC VOLTAGE RANGES ==

25VAC RANGE ... .....
T0VAC RANGE
50 VAC RANGE —.._.. . f
250 VAC RANGE _ _ _ _ _ + ; +
T 500VAC RANGE _ . _, _ .
1000 VAC RANGE — —.—.—

5 = : : ;

I

== i, F T H s

4.11  ACVoltage Measurement 0-2.5 ~ 0-250V Range

107z 100Mz TRHz T0KHz TODRHz
FREQUENCY

/
2
7

FIGURE 4-5. Jacks and Switch Positions
for Measuring AC Voltage 0-2.5 through
- 0-250V Ranges

Voliage Ranges

FIGURE 4-6. Jacks and Switch Positions g
for Measuring AC Violiage 0-2.5 Through  positions for Measuring AC Voltage 0

‘—,_

Branch and distribution circuits (120/240/480V etc.) can deliver dan-
gerous explosive power momentarily into a short circuit before the
fuse/breaker opens the circuit. Make absolutely certain that the In-
strument switches are set properly, jacks are connected properly, and
that the circuit power is turned off before making connections to such
circuits.

The 260 responds to the average value of an AC waveform. It is calibrated in
terms of the RMS value of a pure sine wave. If the waveform is nonsinusoidal, and
depending upon its waveform, the reading may be either higher or lower than the
true RMS value of the measured voltage. Thus an error may be introduced if the
260 is used to measure a nonsinusoidal waveform. Also, accuracy is lessened at
higher input frequencies (Figure 4-4),

Before proceeding with the following steps, review the Safety Precautions in Para-
graph 4.2,

a. Setthe function switch to AC Volis Only position (Figure 4-5).
NOTE: The metsr will not indicate if the switch is incorrectly sst to a DC position.

b.  Set the range switch at one of the five voltage range positions marked 2.5V,
10V, 25V, 50V or 25QV. (When in doubt as to actual voltage present, always
use the highest voltage range as a protection to the Instrument. If the voltage
is within a lower range, the switch may be set for the lower range to obtain a
more accurate reading.)

i
g 25

=@
[ o T

Fl 4-7. Jacks and Swilch

0-250V Ranges Through 1000V Range

19



412

Plug the black test lead into the — COMMON jack and the red test lead into
the + jack.

Turn off power to the circuit to be measured and discharge any capacitors.
Connect the test leads across the circuit voltage to be measured with the
black lead to the grounded side.

For the 2.5V range read the value directly on the scale marked 2.5 VAC. For
the 10V, 25V, 50V and 250V ranges, read the red scale marked AC and use
the black figure immediately above the scale.

AC Voltage Measurement 0-500V Range

Be extremely careful when working in high voltage circuits. Do not handle the
Instrument or test leads while the circuit being measured is energized. OBSERVE
ALL SAFETY PRECAUTIONS in paragraph 4.2 and in the instruction manual for
the equipment being tested.

/ [
Do not attempt any voltage measurement which may exceed 1000
volls or the circuit-to-ground voltage of the Instrument, 1000 volts
maximum.

Be sure that the range switch is set to the 250V/500V/1000V range,
function switch to AC volts only position, and test leads connected
to commen and 500V jack.

Do not touch the Instrument or test leads while the power is on the
circuit being measured.

Before proceeding with the following steps, review the Safety Precautions in Para-
graph 4.2.

a.

Set the function switch to AC Volts Only pesition (Figure 4-6).

When making AC voltage measurements with the function switch
incorrectly set to DC, the Instrument pointer will remain at or near
zero, indicating a false “no voltage present” condition that could be
hazardous.

Set the range switch at 250V/500V/1000V position.

Plug the black test lead into the — COMMON jack and the red test lead in the
500V jack.

Be sure the power is off in the circuit being measured and that all its capaci-
tors have been discharged.

Connect the test leads across the circuit voltage to be measured with the
black lead to the grounded side.

Turn on the power in the circuit being measured.

Read the voltage on the red scale marked AC. Use the 0-50 figures and
multiply by 10.

20
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AC Voltage Measurement 0-1000V Range

Be extremely careful when warking in high voltage circuits. Do not
handle the Instrument or test leads while the circuit being measured
is energized. OBSERVE ALL SAFETY PRECAUTIONS in paragraph
4.2 and in the instruction manual for the equipment being tested.
Do not attempt any voltage measurement which may exceed 1000
volts or the circuit-to-ground voltage of the Instrument, 1000 volts
maximum.

Be sure that the range swiich is set to the 250V/500V/1000V range,
function switch to AC Volts Only position, and test leads connected
to common and 1000V jack. Do not touch the Instrument or test
leads while the power is on in the circuit being measured.

+10

<8

QUTPUT HANGES i
2.5 VAC RANGE ---------

T

10Hz

10VAC RANGE b
5/50 VAG RANGE —1-—+-— 5
'+ 250 VAG RANGE - — = - - ]
£ e -
: :
—— i 4 1.
0= 2 /
.\ o
#, .
7
7 i = ,0/
i Hi—
/ 1 =l
e = : f w/d_u ©)
+ : ; ‘. ] (
i ; 1 5 : = ;
L : : ; (€0 /)
== T : t ; T A w1 \M y
100Hz 1Kk 10KHz  100KHz TMHz ZA
FREQUENCY 4

FIGURE 4-8. Frequency Response Output

FIGURE 4-8. Jacks and Switch

Ranges Positions for Qutput Measurements

Before proceeding with the following sieps, review the Safety Precautions in Para-
graph 4.2.

a.
b.
c.

—n

Set the function switch at AC (Figure 4-7).
Set the range switch at 250V/500V/1000V position.
Plug the black test lead into the -COMMON jack and the red test lead in the
1000V jack.
Be sure the power is off in the circuit being measured and that all its capaci-
tors have been discharged.
Connect the test leads across the circuit voltage to be measured with the
black lead to the grounded side.
Turn on the power in the circuit being measured.
Read the voltage on the red scale marked AC. Use the 0-10 figures and
multiply by 100.
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Positions for Measuring Decibels.

A\ =

A O Ay surmeas v 1
NN S~

et

~

cammall o, ™ (288}

FIGURE 4-11. Jacks and Switch
Positions for Measuring Direct Current

FIGURE 4-10. Jacks and Swiich

4,14 Output Voltage Measurement

It is often desired to measure the AC component of an Ouiput Voltage where both
AC and DC voltage levels exist. This occurs primarily in amplifier circuits. The
260-8 has a 0.1 mid, 400 volt capacitor in series with the OUTPUT jack. The
capacitor blocks the DC component of the current in the test circuit, but allows the
AC or desired component to pass on to the indicating instrument circuit. The
blocking capacitor may alter the AC response at low frequencies but is usually
ignored at audio frequencies (Figure 4-8).

Do not connect the OUTPUT jack to a circuit in which the DC voltage component
exceeds 350V.

Before proceeding with the following steps, review the Safety Precautions in Para-
graph 4.2,

a. Set the function switch to AC volts only position (Figure 4-9).

b. Plug the black test lead into the -COMMON jack and the red test lead into the
OUTPUT jack.

c. Set the range switch at one of the range positions marked 2.5V, 10V, 25V,
50V, or 250V.

d. Connect the test leads across the circuit being measured with the black test
lead to the ground side.

e. Turnon the power in the test circuit. Read the output voltage on the appropri-
ate AC voltage scale. For the 0-2.5V range, read the value directly on the
scale marked 2.5 VAC. Forthe 10V, 25V, 50V, or 250V ranges, use the red
scale marked AC and read the black figures immediately above the scale.
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4,15 Decibel Measurement (-20 to +50 dB)

In some industries, measurements are made in terms of voltage or current ratios
(decibels) based on a specific reference level. The dB scale on the 260-8 serves
this purpose and is calibrated to a reference level (zero dB) of 0.001 watt into 800
ohms. The scale calibration of —20 to +10 dB is for the 0-2.5V range (zero dB =
0.7758V). Higher ranges may be used by adding an appropriate dB .value to the
reading in accordance with the chart on page 14.

a. Review the safety precautions in paragraph 4.2.

b. Refer to Figure 4-10 for switch settings and jack connections.

c. Use operating instructions for AC VOLTAGE MEASUREMENT, 0-2.5/10/25/
50/250V RANGES (paragraph 4.9).

Do not use the 500V or 1000V ranges for decibel readings.

d. Read decibels on the botiom scale marked dB. Forthe 10/25/50/250V ranges,
add the appropriate factor from the chart below:

Voltage Range dB Range Reading
0-25YV -20 to +10 read directly
0-10V -8 to +22 add +12 dB to reading
0-25V 0o 30 add +20dB fo reading
0-50V +6 to +36 add 26 dB to reading
0-250V +20 to +50 add 40dB to reading

NOTE: The maximum voltage ratio that can be measured is +50 dB
on the 0-250V range.

e. |f dB measurements are being made to a 0.006 watt into 500 ohm reference
level, subtract +7 dB from the reading obtained on the 260.

416 Direct Current Measurement

A
A

+  DONOT CHANGE THE RANGE SETTING OF THE RANGE OR FUNCTION
SWITCHES WHILE THE CIRCUIT IS ENERGIZED.

+ NEVER DISCONNECT TEST LEADS FROM THE CIRCUIT UNDER MEA-

SUREMENT WHILE IT IS ENERGIZED.

an

ALWAYS TURN THE POWER OFF AND DISCHARGE ALL THE CAPACITORS

BEFORE THE SETTING OF THE SWITCHES IS CHANGED, OR THE LEADS

DISCONNECTED.

+  NEVER EXCEED THE CIRCUIT-TO-GROUND VOLTAGE OF THE INSTRU-

MENT (1000 V MAX., TABLE 1-1, ITEM 16).

ALWAYS CONNECT THE INSTRUMENT IN SERIES WITH THE GROUND

SIDE OF THE CIRCUIT.

+ INALL DIRECT CURRENT MEASUREMENTS, MAKE CERTAIN THE POWER
TO THE CIRCUIT BEING TESTED HAS BEEN TURNED OFF BEFORE CON-
NECTING AND DISCONNECTING TEST LEADS OR RESTORING CIRCUIT
CONTINUITY. 2

.



4.20

Turn the power on. Read the current directly on the black DC scale. Use the
0-10 figures to read directly in amperes.
Turn the power off and disconnect the test leads.

\—,,,
/
/ N

The 10A range is not internally fused in the 260-8.

When using the 10A range, never disconnsct a test lead from a jack
or from the circuit while the circuit is energized. Doing so may likely
damage the test jacks or leads and the arcing may be hazardous to
the operator. Turn off circuit power and wait for the meter reading to
drop to zero.

The polarity reversing feature of the function switch does not operate
on the 0-10A range. If polarity is found to be incorrect, turn off circuit
power, wait for the meter indication to reach zero and then interchange
test lead connections to the circuit.

Resistance Measurements

4.17 _Direct Current Measurement 0-50uA Range

a. Set the function switch at +DC.

b.  Plugthe black test lead intc the ~-COMMON jack and the red test lead into the
+50pAMPS/250mV jack.

c. Set the range switch at 50uAMPS (dual position with 50V),

d.  Open the ground side of the circuit in which the current is being measured.
Connect the VOM in series with the circuit. Gonnect the red test lead 1o the
positive side and the black test lead to the negative side.

e. Readthe current on the black DC scale. Use the 0-50 figures to read directly
in microamperes.

NOTE: For polarity reversing see paragraph 4.3.
4.18 Direct Current Measurement 0-1mA through 0-500mA
range

a. Set the function switch at +DC (Figure 4-11).

b.  Plug the black test lead into the — COMMON jack and the red test lead into
the + jack.

c. Set the range switch at one of the four range positions marked 1 mA, 10 mA,
100 mA or 500 mA.

d. Open the grounded side of the circuit in which the current is being measured.
Connect the VOM in series with the circuit. Connect the red test lead to the
positive side and the black test lead to the negative side.

e. Turn the power on. Read the current in milliamperes on the black DC scale.
For the 1 mA range, use the 0-10 figures and divide by 10. For the 10 mA
range, use the 0-10 figures directly. For the 100 mA range, use the 0-10
figures and multiply by 10. For the 500 mA range, use the 0-50 figures and
multiply by 10.

f. Turn the power off and disconnect the test leads.

i w \
This range is only intended for measurements in low voltage circuits
(under 25 V DC) such as the primary power in vehicles or their ac-
cessories.
4.19 Direct Current Measurement 0-10A range

a. Plug the black test lead into the —10A jack and the red test lead into the +1 0A
jack.

b. Setthe range switch at 10 AMPS (dual position with 10 mA).

c. Open the ground side of the circuit in which the current is being measured.

Connect the VOM in series with the circuit, connecting the red test lead to the
positive side and the black test lead to the negative side.

NOTE: The function switch has no effect on polarity for the 10 AMPS range.
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Voltage applied to a resistance range will cause reading errors if low
and damage the Instrument if high. When making in-circuit measure-
ments, make certain that the circuit is completely de-energized be-
fore making connections to it.

When making in-circuit measurements, circuit paths in parallel with
the resistance being measured may cause reading errors. Check
circuit diagrams for the presence of such components before assum-
ing that the reading obtained is correct.

When resistance is measured, the batteries furnish power for the circuit. Since
batteries are subject to variation in voltage and internal resistance, the Instrument
must be adjusted to zero before measuring a resistance, as follows:

a.
.

Turn range switch fo desired ohms range.

Plug the black test lead into the —COMMON jack and the red test lead into the
+ jack.

Connect the ends of test leads together to short the VOM resistance circuit.
Rotate the ZERO OHMS control until pointer indicates zero ohms. [f pointer
cannot be adjusted fo zero, one or both of the batteries must be replaced.
(For battery replacement, refer to Section V)

Disconnect shorted test leads.




4.21 Measuring Resistance

a. Before measuring resistance in a circuit, make sure the power is off to the
circuit being tested and all capacitors are discharged. Disconnect shurting
components from the circuit before measuring its resistance.
. Setthe range switch to one of the resistance range positions as follows (Fig-
ure 4-12):
1. Use R X 1 for resistance readings from 0 to 200 ohms.
2, Use R X 100 for resistance readings from 200 to 20,000 ohms. Z
3. Use R X 10,000 for resistance readings above 20,000 ohms.
c. Set the function switch at either —-DC or +DC position:
Operation is the same in either position except if there are semicon-
ductors in the circuit. (See paragraph 4.22.) Adjust ZERO OHMS
control for each resistance range.
d. Observe the reading on the OHMS scale at the fop of the dial.

NOTE: The OHMS scale reads from right to left for increasing values of resis-
tance.

. FIGURE 4-12. Jacks and Swiich Fositions for Measuring Resistance
e. Todetermine the actual resistance value, multiply the reading by the factor at

the switch position. (K on the OHMS scale equals one thousand.)

5 _OPERATOR MAINTENANCE
4.22 Resistance Measurement of Semiconductors 51 General

Make sure that the OHMS range being used will not damage any of

) . The followin hs i i i i i . -
the semicondustors (refer to Table 11, item 8, Section ). ng paragraphs in this section describe battery replacement, fuse re

placement, and preventive maintenance procedures for the 260-8.

If there is a "forward” and “backward” resistance such as in diodes, the resistance 5.2 _:mvmn:n.:
should be relatively low in ene direction (for forward polarity) and higher in the
opposite direction.

The user is pratected from electrical shock by the insulation of the 260 and its test

. A , leads. Frequently examine them for any insulation damage such as cracks, cuts,
Rotate the function switch between the two DC positions to reverse polarity. This chips, burne or deterioration that ex-

will determine if there is a difference between the resistance in the two directions. SPARE 1A FUSE 2A FUSE pose internal metal parts or reduce
To check a semiconductor in or out of a circuit (forward and reverse bias resis- / \ the spacing betwsen such metal

tance measurements) consider the following before making the measurement: N@ = . = / Ww:w and hand contact by the opera-

a. The polarity of the battery voltage will be as marked at the jacks when the .
switch is in the +DC position and reversed in the —DC position. _ 4 | —ov satreny Make certain that the battery com-
b, Ensure that the range selected will not darmage the semiconductor. (Refer to iGv BRTIERY 7 mmnam:ﬁ cover is securely wmmﬁm:m,a
Table 1-1, item 8, and review the specification limits of the semiconductor === In place before the Instrument is
according to the manufacturer's ratings.) 2T S e o[ used.
. - : : i : ERETeL DT e e s || 1A FUSE :
¢.  If the semiconductor is a silicon diode or conventional silicon transistor, no & 3 SERMCEAR a1k TR SR T SO £ e Do not use an Instrument with a bro-
precautions are normally required. e o SR ken meter glass.
d. If the semiconductor material is garmanium, check the ratings of the device
and refer to Table 1-1, item 8. - 1 e S ot e 1t it A 0 FIGURE 5-1. Battery and Fuse Com-
TR e o et
NOTE: The resistance of diodes will measure differently from one resistance B Whenever the battery compartment
range to another on the VOM with the function switch in a given position. For © ES¥on s e a7 e st con cover is removed for any reason,
example, a diode which measures 80 onms on the R X 1 range may measure 300 R TR e R s TREEANS s v check that the proper fuses are be-
ohms on the R X 100 range. The difference in values is a result of the diode ®) TR, ing used.
o 2 3 9 . . SIMPEON m”mﬂ.ﬁﬁgtu)za‘
characteristics and is not indicative of any fault in the VOM. ( -
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5.3

Batitery Repiacement

5.4

a. Two batteries are used inside the case to supply power for resistance mea-
surements. One is a 1.5-volt D cell and the other is a S-volt battery. When it
is no longer possible to adjust the pointer to zero for the R X 1 and R X 100
ranges (refer to ZERO OHMS ADJUSTMENT paragraph 4.20), replace the
1.5-volt cell. When it is no longer possible to adjust the pointer to zero on the
A X 10,000 range, replace the 9-volt battery.

b. Toinstalior replace a battery, de-energize and disconnect test leads from the
Instrument, then remove the cover to the externally accessible battery com-
partment by loosening the single captivated screw,

NOTE: Batteries should be replaced before their useful life has expired.

Failure to do so may result in corrosion and battery leakage.

c. Observe polarity when replacing the 1.5-volt D cell and connect as indicated.
The D cell is held in place with spring clips which also aci as batiery contact
clips. The 9-volt battery contacts and connector are polarized. To remove the
9-volt battery, first withdraw battery with mated connector from the compart-
ment. Then remove the connector.

Fuse Replacement

5.5

The 1 and 2 ampere fuse (also the 1A spare) is located in the externally acces-
sible battery and fuse compartment. Access fo the compartment is obtained by
disconnecting the test leads and loosening the single captivated screw on the
compariment cover. To replace or check a fuse: Apply pressure to the 1 amp fuse
cup then rotate the plate to expose a selected fuse for removal from the panel's
cavity.

NOTE: When replacing fuses, it is important to use the same type and value as
the ones you have removed.,

Test Lead Inspection

5.6

Care

Periodic inspection of the test leads is recommended to detect cuts, burned ar-
eas, deterioration or other damage that could reduce the insulation strength of
leads.
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Immediately clean all spilled materials from the Instrument and wipe dry. If the
spillage is corrosive, use a suitable cleaner to neutralize the corrosive action.

Whenever the Instrument is not in use, rotate the function swiich to the OFF posi-
tion.

Whenever possible, avoid prolonged exposure or usage in areas which are sub-
Ject to temperature and humidity extremes, vibration or mechanical shock, dust or
corrosive fumes, or strong electrical or electromagnetic interferences.

Verify Instrument accuracy by performing operational checks using known, accu-
rate, stable sources. If proper calibration equipment is not available, contact the
nearest Authorized Sarvice Center. If the Instrument has not been used for 30
days, check the batteries for leakage and replace if necessary.

Itis recommended that the Instrument be returned annually to the nearest Autho-
fized Service Center, or to the factory, for an overall check, adjustment, and cali-
bration.

When the Instrument is not in use, store it in a room free from temperature ex-
fremes, dust, corrosive fumes, and mechanical vibration or shock, |f storage time
is expected to exceed 30 days, remove batieries.



