MAINTENANCE AND CALIBRATION

1. The following instructions are for
use by qualified personnel only. To
avoid electric shock, do not per-
form servicing unless you are quali-
fied to do so.

2. AC line voltage is present on the
fuse, jumpers, and transformer cir-
cuits whenever the unit is plugged
into an ac outlet, even if the PWR
switch is OFF. Observe caution
any time the case is removed from
the instrument.

RETURNING FOR SERVICE

If you have encountered a problem with
your unit and choose to return it for service,
check the following before returning.

1. Is the unit connected to a live power
source of the proper voltage? (See "Line
Voltage Conversion" in this section, if
required.)

2. Is the fuse okay? Is it the proper type?

(See "Fuse Replacement" in this section,
if required.)

COVER REMOVAL

1. Disconnect the unit from ac power.

2. Remove the four Phillips screws (two on
each side of unit) holding the rear bezel
(rim) in place.

3. Remove the rear bezel.

4. Carefully slide the top or bottom cover
out from the rear.
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5. When replacing either cover, be sure to
engage it properly in the guides, and re-
place with the smooth side on the inside
of the unit.

CALIBRATION

There are two calibration adjustments,
time base oscillator frequency, and preset
trigger level. Before calibration, allow the
unit one hour (fully cased) to warm up.

Time Base Adjustment

This adjustment requires a 10 MHz stan-
daxéd with an accuracy of at least #1 part in
10~

1. Remove the bottom cover as directed in
the previous section.

2. Connect the standard frequency source
to the Channel A input.

3. Engage the FREQuency A switch and the
1/10/.001 RESOLUTION switch.

4. The location of the time base adjustment
C1 is shown in Fig. 12. Note that Cl1 is
adjusted from underneath the circuit
board, through an access hole; the top
cover is not removed. The illustration is
given to provide a reference for adjust-
ment location.

5. Using an appropriate screwdriver-type
alignment tool (metal blade adequate),
adjust C1 for a display of 10000.000 kHz.

6. Replace the bottom cover.
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Trigger Level Adjustment

This adjustment requires a standard DVM
with 0.1 mV resolution or better. 3.

1. Remove the top cover as described pre-

viously. 4.

. 5'
2. Connect DVM ground lead to amplifier
board ground and positive lead to IC101

pin 1. These points are accessible at test 6.

point pins on the amplifier board, as
shown in Fig. 12.

Push in TRIG LEVEL control (PRESET-
IN).

Set DVM to 100 millivolt range.

Adjust R112 (see Fig. 12 for location) for
minimum reading (0 - 2 mV) on DVM.

Replace the top cover.

Optional

Time base
adjustment C1
(adjust from
underneath)

Jumpers
JU6-JU8

Level

R112

jumpers JU1-JUS

Line voitage

mplifier
board

Ground test
point
(top pin)

Test point
for IC101
pin 1

adjustment

Fig. 12.
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Interior view showing important elements.
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LINE VOLTAGE CONVERSION

The Model 1822 is equipped with a uni-
versal transformer which may be rewired ap-
propriately for various line voltages. Domes-
tic models are factory-wired for 108-132 VAC,
60 Hz operation, and international models are
initially wired for 220 VAC, 50-60 Hz opera-
tion. Both types can be rewired as follows.

Disconnect the umit from ac power, re-
move the top cover as described previously,
and locate jumpers JU1-JU5. These are posi-
tioned on the main circuit board, directly in
front of the transformer (see Fig. 12). Con-
nect jumpers for each line voltage as follows:

100 V: JU1, JU3, JU4
120 V: JUl, JU3, JUS
220 V: JU2, JU4
240 V: JU2, JUS

NOTE: line voltage conversion may re-
quire installation of a different fuse. See the
following section.

FUSE REPLACEMENT

The fuse value required depends on the
line voltage selected as follows:

100 or 120 VAC
operation:

3/16 A, 250 V,
3AG Slow Blow

220 or 240 VAC
operation:

0.1 A, 250 V,
3AG Slow Blow

To replace the fuse, disconnect the umit
from ac power and remove the top cover as
described previously. The fuse is located
directly in front of the transformer, on the
main circuit board (see Fig. 12).

If the fuse is blown, try to determine and
correct the cause, and then replace only with
a fuse of the correct value.
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INSTALLATION OF OPTIONAL TCXO

An optional TCXO (temperature-compen-
sated crystal oscillator) may be installed by
the user, to provide better time base temper-
ature stability (less than +.0001% variation
from 0°C to 50°C ambient). Installation of
the TCXO requires the following material,
which must be purchased separately:

Description Part No. Qty.
523-140-9-001 1

342-042-9-001 1

TCXO - 10 MHz
Solder Shield

1kQ 45%, 1/4 W
Carbon Resistor (R4)

*NOTE: R4 may already be in-
cluded; see step 4 below.

002-104-5-102 | 1*

Installation of the TCXO is as follows:
1. Disconnect the unit from ac power.

2. Remove the top and bottom covers as
described previously.

Locate jumpers JU6-JU8 on the main
circuit board (refer to Fig. 12).

Remove the JU6 and JU7 wires and
replace one at JUS.

Resistor R4 (from base of transistor Q2
to ground) may already be present in
your unit. Compare the main circuit
board of your unit with the circuit board
map provided in this manual, to deter-
mine if R4 is included. If not, install R4
(see description above) from the base to
the emitter of Q2.

Insert the pins of the TCXO into the
appropriate holes of the solder shield and
install the TCXO on the main circuit
board with the seal screw facing as
shown in Fig, 12.

Solder the four TCXO pins to the main
circuit board. Check all solder connec-
tions for shorts, etc., before applying
power to the unit.
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TROUBLESHOOTING

The following troubleshooting steps pro-
vide a logical procedure for fault isolation.
While the procedure cannot, of course, guar-
antee to pinpoint every possible problem, it
will in most cases localize the problem to a
certain area.

Most of these troubleshooting steps re-
quire removal of the top cover as described
previously.

Components mentioned may be located on
the circuit board by means of the CIRCUIT
BOARD MAPS provided in this manual. The
separately supplied schematic diagram should
also be consulted in conjunction with this
procedure. Finally, it should be mentioned
that some insight into troubleshooting the unit
may be gained by studying the CIRCUIT
DESCRIPTION section of this manual.

1. Set PWR to ON and connect a 1 MHz sig-
nal! source to both inputs. Frequency
accuracy of the source is not critical;
however, amplitude should be adequate
to produce stable counter readings. Use
the input controls (filter, attenuator,
trigger slope and level) as necessary to

obtain a stable readout. (If a stable
reading cannot be obtained, follow
step 5.)

2. Set the counter to each of the settings of
Table 1 and check that the display shows
approximately the values listed. If it
does not, proceed as follows:

a. If no display can be obtained, fol-
low step 3.

b. If display shows abnormalities such
as missing decimal points or unlit
segments or digits, follow step 4.

c. If display appears normal, but value
is incorrect or unstable, follow
step 5.

3.

d. If problem is not adequately de-
scribed by any of the above, start
at step 3 and proceed through each
step until the difficulty is isolated.

No display. Check supply voltage at IC6
pin 25 for approximately +5 volts. If this
voltage is not present, check ac input,
fuse, and +5 V power supply circuit (D8,
D9, C12, D12, Ql). Otherwise proceed
to step 4.

Abnormal display.

a. Digit strobes and time base. Check
for the digit strobe waveforms of
Fig. 13 at IC6 pins 22-24 and 26-
30. If these are normal, proceed to
step 4b. If not, check the output of
the time base oscillator at pin 38
for an approximate sine wave of
frequencly 10 MHz and peaks of 0
and 2 V', If normal, proceed to
step 4b; if no output is obtained,
check oscillator components and
I1C6.

b. Display test. Engage the .1/1/.0001
RESOLUTION switch and select
SELF TEST mode. Display should
be all "eights" with all decimal
points and OVERFLOW indicator
on. If not, switch to PERiod and
Time Interval modes (same RESO-
LUTION) and check for same dis~
play in each. If the self test dis-
play appears in one mode and not in
another, check mode selection cir-
cuitry as in step 5j. If it does not
appear in any modes, or is incorrect
in all modes, check seven-segment
displays and IC6 segment driver
pins 8-11 and 13-16. Waveform at
each of these pins should approxi-
mate a dc level of about 1.2 V, with
negative spikes of about 4 kHz.

1Measured with oscilloscope with 1 MQ input resistance, 28 pF input capacitance using X10
attenuator probe with 10M{l input resistance, 18 pF input capacitance. Use of equipment with
different impedance may result in significant differences in peak magnitude.
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Operating Normal (Ideal)
Mode RESOLUTION Display
FREQuency kHz 100/1K/.1 1000.0
10/100/.01 1000.00
1/10/.001 1000.000l
.1/1/.0001 1000.0000
FREQuency MHz 100/1K/.1 1.000
10/100/.01 1.0000
1/10/.001 1.000002
.1/1/.0001 1.000000
PERiod ISEC 100/1K/.1 1.0
10/100/.01 1.00
1/10/.001 1.000
.1/1/.0001 1.0000
PERiod mSEC 100/1K/.1 .0010
10/100/.01 .00100
1/10/.001 .001000
.1/1/.0001 Display test
RATIO 100/1K/.1 1.
10/100/.01 1.0
1/10/.001 1.00
.1/1/.0001 1.000
TIWSEC 100/1K/.1 1.0
(both -SL switches 10/100/.01 1.00
out, TRIG LEVEL set 1/10/.001 1.000
to PRESET IN) .1/1/.0001 1.0000
TI mSEC 100/1K/.1 .0010
(both ~SL switches 10/100/.01 .00100
out, TRIG LEVEL set 1/10/.001 .001000
to PRESET IN) .1/1/.0001 Display test3
TOTALize not applicable. Display accumulates,
with second digit from
left changing at
approximately 1 Hz,
PERiod .1/1/.0001 OVERflow lights,
(reduce input to
less than 100 Hz)

;Allow ten seconds for measurement completion.

3Allow twenty seconds for measurement completion.
Display is all eights, with all decimal points and OVERflow indicator lit.

Table 1. Normal displays for 1 MHz input.
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e.

Decimal points. If these are ab-

normal in MHz or mSEC modes,
check the mode selection logic as
in step 5j (particularly Table 7).

KHz/AISEC or MHz/mSEC indica-

tors. For problems involving these,
check the mode selection logic as
in step 5j (particularly Table 8).

GATE indicator. This LED, D18, is

connected via IC3 to IC6 pin 3,
which goes low whenever a meas-
urement is being taken. Check
D18, IC3, and IC6 pin 3. (If pin 3
shows no activity, it is advisable to
check for proper mode selection as
in step 5j.)

Pin 29

Pin 28
(D3)

Pin 27
(D4)

Pin 26
(DS)

Pin 24
(06)

Pin 23
(D7)

Pin 22
(D8)

|

i ]

Fig. 13. Digit strobe waveforms from IC6.
(Pulse magnitude varies according to
number of segments lit in a particular
digit.) ’

5.

Incorrect or unstable display value.

C.

Isolation by half-splitting. Check
the waveform at the collector of
0104 (Channel A) and Q113 (Chan-
nel B). With a 1 MHz input to each

counter channel, each of these
waveforms should be a 1 MHz
square wave (0-2.4V) of same

polarity as the channel input. If
either waveform is abnormal, a
problem may exist in the analog in-
put circuitry for that channel; see
steps 5b and 5c. Otherwise,
troubleshoot the digital circuitry;
see steps 5d to 5j.

Analog circuitry power supply.

Check for voltages of +6, -6, +10,
and -10 volts in the analog circuits
(appropriate points are shown on
the amplifier board schematic). If
these voltages are not present,
check the power supply (D4-7, D10,
D11, D13, D14, C10, C11).

Analog input circuits, Tables 2 and

3 give waveforms for the analog in-
put circuits for Channel A and
Channel B respectively (using a
10 kHz, 1 V p-p sinusoidal input).
The order of table entries is from
input to output; this permits either
sequential or half-splitting trouble-
shooting techniques, as desired by
the user.

Slope select gates. With the Chan-

nel A -SL switch S103 out, the TTL
waveform at IC8 pin 8 should be of
the opposite polarity as that at the
collector of Q104 (see step 5a
above). Pushing the switch in
should complement the signal.
Similarly, the waveform at ICS8
pin 11 should be opposite to that at
the collector of Q113, except when
complemented by the Channel B
-SL switch S106. If either wave-
form is abnormal, check IC8 and
the -SL switches.
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S

mp WOz

(LPF switch pushed in).
IC101 pin 4

IC101 pin 13
(TRIG LEVEL pushed in).

IC101 pin 13
(TRIG LEVEL pulled out).

IC102 pin 11
(input disconnected).

IC102 pin 9
(input disconnected).

IC102 pin 10
(input disconnected).

IC102 pin 10
(input” reconnected).

IC102 pin 7, 13.

IC102 pin 6.

IC102 pin 4, 15.

IC102 pin 5, 14.

IC102 pin 2, base of Q105.
IC102 pin 3, base of Q104.

Test Point Waveform!

A. Gate of Q101. 1 V p-p, 10 kHz sine wave, centered at 0 V.

B. Gate of Q101 0.1 V p-p, 10 kHz sine wave, centered at 0 V.
(Ch. A X10 switch engaged).

C. Base of Q103. 1 V p-p, 10 kHz sine wave, centered at +1.8 V.

D. IC101 pin 1 (LPF switch out). 0.8 V p-p, 10 kHz sine wave, centered at 0 V,

in phase with input.
E. IC101 pin1 10 kHz sine wave, approx. 0.5 V p-p, centered

at 0 V, shifted by approx. 45° behind input.

With TRIG LEVEL pulled out and rotated,
voltage at pin 4 should vary from -1.4 V to
+1.6 V. (0 V with TRIG LEVEL pushed in.)

10 kHz 2.6 V p-p, rounded square wave, cen-
tered at 4.5 V. Rotation of TRIG LEVEL
should have no effect.

With TRIG LEVEL pulled out and centered,
waveform is same as G. Rotating the control
counter-clockwise increases the duty cycle
toward a dc level of +6 V at extreme rotation;
clockwise rotation decreases the duty cycle
toward a dc level of +3 V at extreme rotation.

DC level of +3.8 V.

Same as L

Same as 1.

2.6 V p-p, 10 kHz rounded square wave, cen-
tered at +3.8 V.

1V p-p, 10 kHz square wave, centered at
+3.8 V. Polarity opposite that of J; squarer

edges.

Same as M, but inverted.
Same as M.

Same as M, but inverted.
Same as M.

Same as M, but inverted.

1channel A input of 1 V p~p, 10 kHz sine wave.

Table 2. Channel A analog circuit waveforms.
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€.

Test Point

Waveform

1

A. Gate of Q111.

B. Gate of Q111
(Ch. B. X10 switch engaged).

C. Collector of Q112.

D. IC105 pin 11
(input disconnected).

E. IC105 pin 9
(input disconnected).

F. IC105 pin 10
(input disconnected).

G. IC105
(input

in 10
reconnected).

H. IC105 pins 5, 6.

I. IC105 pins 4, 7.

J. IC105 pins 2, 13.
K. IC105 pin 15

L. IC105 pin 14

1 V p-p, 10 kHz sine wave,
centered at 0 V.

0.1 V p-p, 10 kHz sine wave,
centered at 0 V,

1 V p-p, 10 kHz sine wave,
centered at +3.5 V,

DC level of +3.8 V.

Same as D.

Same as D.
1 V p-p, 10 kHz sine wave,
centered at +3.8 V.

1 V p-p, 10 kHz rounded square
wave, centered at +3.8 V.

Same as H, but inverted.

Same as I, with squarer corners.
Same as J.

Same as J, but inverted.

1Channel B input of 1 V p-p, 10 kHz sine wave.

Table 3. Channel B analog circuit waveforms.

Channel A pgating. Check wave-

form at IC1 pin 12. With HOLD
switch S14 out, TTL waveform
should be the same as that at IC8
pin 8. Pushing S14 in (or applying a
TTL low signal at the TOTALIZE
START/STOP jack, J2) should re-
sult in a constant low at IC1 pin
12. If waveform is abnormal, check
IC1, S14, HOLD flip-flop IC9, or J2
input network.

TI priming circuit. Check wave-
forms at IC8 pins 3 and 6 (Channels

37

A and B, respectively). With RE-
SET switch S15 out, waveforms
should be the same as those at IC1
pin 12 and IC8 pin 11, respective-
ly. If not, check the priming cir-
cuit and RESET switch S15 as in
Table 4. Also consult this table if
the unit fails to properly perform
single time interval measurements.

Prescaler. Set counter input to
1 MHz, and check frequency of
waveforms at IC104 pin 4 (should
be 100 kHz, non-symmetrical wave-



https://www.manualsplus.com/

MAINTENANCE AND CALIBRATION

Front Panel Setting Test Point(s) Waveform
TI switch engaged, IC3 pin 3 Logic high
RESET switch out IC3 pin 2 Logic low
IC9 pin 5 Logic low
IC9 pins 4, 6, Logic high
IC3 pin 5
IC3 pin 4 Logic low
IC3 pin 7 Logic high
IC3 pin 6 Logic low
IC3 pin 9 Logic high
IC3 pin 10 Logic low
IC8 pin 6 Same as IC8 pin 4
IC8 pin 3 Same as IC8 pin 2
Press and release RESET IC8 pin 1 should go high as long as RESET is held down.
Upon release of the button, IC8 pin 1 returns low,
followed by a brief high (5 ms) at IC8 pin 5.

Table 4. Check of TI priming circuit.

form) and IC2 pin 5; (should be
50 kHz, symmetrical waveform). If

either is abnormal, check IC104 or
IC2.

Prescale/direct selection circuit.

For a 1MHz counter input, the
waveform at IC4 pin 8 should also
be 1 MHz when FREQ kHz mode is
selected. When FREQ MHz is
selected, the frequency at IC4 pin 8
should be 50 kHz. If the waveform
is abnormal, check that IC4 pin 2 is
high when FREQ MHz is selected.
If not, check the mode selection
logic as in step 5j (particularly
Table 8). Otherwise, check the
gates of IC4.
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i.

Time base divider. The waveform

at IC2 pin 9 should be 1/2 of the
frequency of that at IC2 pin 11
(10 MHz time base from IC6). If
not, check IC2.

Mode selection logic. Operating

mode, resolution, and other factors
are determined by feedback of the
IC6 digit strobes D1-D8 to various
control pins of this same chip. This
feedback is controlled, either
directly or through logic, by the
front panel switches. Tables 5 -~ 8
give normal logic conditions in
these feedback connections for
each switch configuration.
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Front Panel

Switches Engaged

Test Point(s)

Waveform

100/1K/.1 RESOLUTION

IC6 pin 21
IC7 pin 2
IC7 pin 4

IC6 strobe D1
IC6 strobe D4

IC6 strobe D5 (-

&
\

{z

10/100/.01 RESOLUTION

IC6 pin 21
IC7 pin 2
IC7 pin 4

IC6 strobe D2 i-
IC6 strobe D5 (-
IC6 strobe D6 |-

1/10/.001 RESOLUTION

IC6 pin 21
IC7 pin 2
IC7 pin 4

IC6 strobe D3
IC6 strobe D6

e

IC6 strobe D7 |

.1/1/.0001 RESOLUTION

IC6 pin 21
IC7 pin 2

IC6 strobe D4 -

IC6 strobe D7

Table 5. Check of RESOLUTION switches.

Front Panel Test Point(s) Waveform

Switches Engaged

FREQuency A IC6 pin 4 IC6 strobe D1
IC1 pin 9 Logic high

PERiod A IC6 pin 4 IC6 strobe D8 !
IC5 pins 8, 10, Logic high
IC1 pin 5

RATIO A/B IC6 pin 4 IC6 strobe D2
IC5 pins 2, 3, Logic high
cathodes of D16, D17

TIA->B IC6 pin 4 IC6 strobe D5
IC5 pins 4, 6, 8, 9, Logic high
IC1 pin 5,
IC9 pin 6

TOTALize A IC6 pin 4 IC6 strobe D4
IC5 pins 1, 3, Logic high
cathodes of D16, D17

SELF TEST IC6 pin 4 IC6 strobe D3 !

ICS5 pins 5, 6, 8, 9,
IC1 pin 5

Logic high

Table 6. Check of'mode switches and related logic.
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Front Panel Test Point(s) Waveform
Switches Engaged
k/l- M/m, FREQuency A ICllpins 8,9, 10, Logic high
IC7° pin 13
1C7! pin 1, Same as IC7 pin 2 (IC6 digit strobe
IC6 pin 20 selected by RESOLUTION switches;
see Table 5)
IC51pins 11, 12, Logic high
IC7° pin 12
17! pin 10, IC6 strobe D3 (pin 28)
IC6 pin 1
k/ - M/m, and IC5 pin 8 Logic high (see Table 6)
,I;g?.fd’ T1, or SELF IC1 pins 5, 6, Logic high
IC7* pin 5
I1C7! pin 3, Same as IC7 pin 4 (IC6 digit strobe
IC6 pin 20 selected by RESOLUTION switches;
see Table 5
IC51pins 11, 13, Logic high
IC7" pin 12
17! pin 10, IC6 strobe D3 (pin 28)
IC6 pin 1

1IC’? consists of four bilateral switches. Whenever the control pin (pins 5, 6, 12, 13) goes
high, its corresponding switch provides a low resistance path from input to output (pins 4 to
3,8 t0 9, 11 to 10, 2 to 1, respectively).

Table 7. Check of external decimal point enable.
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Front Panel Test Point(s) Waveform
Switches Engaged
kM- M/m, FREQuency A IC4 pins 2, 4 Logic high
IC7 pin 6 Logic high
IC7 pin 9, Same as IC7 pin 8
IC6 pin 1 (IC6 strobe D1, pin 30)
k/u- M/m, IC5 pin 8 Logic high (see Table 6)
i)l}é}lz/..OOOI RESOLUTION, and IC1 pins 5, 6, Logic high
iod, TI, or IC9 pins 8, 9
. SELF TEST pins S,
IC9 pin 10, Logic low
Base of Q3
Collector of Q3, Same as emitter of Q3
IC6 pin 1 (IC6 strobe D8, pin 22)
k/1-M/m engaged IC5 pin 3 Logic low
(no others) IC3 pin 11, Logic high
anode of D16
IC3 pin 12, Logic low
anode of D17
D16 Lit
D17 Unlit
k/1*M/m disengaged IC5 pin 3 Logic low
IC3 pin 11, Logic low
anode of D16
IC3 pin 12, Logic high
anode of D17
D16 Unlit
D17 Lit

Table 8. Additional checks of mode selection logic.
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APPENDIX ¢

A. FREQUENCY/PERIOD TABLES

The tables in this section of the Appendix

provide listings of standard audio frequencies
in common use in the electronics industry. In
each table the frequency and the period are
given. Frequency is the reciprocal of period.
Divide the period reading into 1 to get fre-

quency.

NOTE: 1 millisecond (ms) = .001 second (s),
and 1 microsecond (s) = .000001 second.

1.

Modem Frequencies. There are two sets
of standard audio frequencies used for
data communications:

a. U.S. Standards.

b. The Consultative Committee on In-

ternational Telephone and Tele-
graph (CCITT).

These frequencies, their periods and cor-
responding bit pairs are listed in Table 9.

U.S. Standard CCITT
Frequency Bit Frequency
(Period) Pair (Period)
1270 Hz 00 980 Hz
(787.402 1s) (1020.41 15)
1070 Hz 01 1180 Hz
(934.579 1s) (847.458 1s)
2225 Hz 10 1650 Hz
(449.438 1s) (606.061 1s)
2025 Hz 11 1850 Hz
(493.827 1s) (540.540 15)

Table 9. Modem frequencies.
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2. Telephone "Touch-Tone" Frequencies.
Each of the pushbuttons on a telephone
"Touch-Tone" pad activates a pair of fre-
quencies. These tones are used to acti-
vate the telephone terminal equipment.
The digits on a telephone "Touch-Tone"
pad and their respective frequency pairs
are listed in Table 10.

Digit Frequencies
(Symbol) (Periods)
1 697 Hz (1434.72 18)
1209 Hz  (827.130 1s)
2 697 Hz (1434.72 18)
1336 Hz  (748.503 1s)
3 697 Hz (1434.72 1s)
1477 Hz  (677.948 1s)
4 770 Hz (1298.70 1s) Q
1209 Hz  (827.130 1)
5 770 Hz (1298.70 15)
1336 Hz  (748.503 1s)
6 770 Hz (1298.70 1s)
1477 Hz  (677.048 is)
7 852 Hz (1173.71 1s)
1209 Hz  (827.130 is)
8 852 Hz (1173.71 1s)
1336 Hz  (748.503 |5)
9 852 Hz (1173.71 18)
1477 Hz  (677.048 |s)
0 941 Hz (1062.69 1s)
1336 Hz  (748.503 1s)
* 941 Hz (1062.69 1s)
1209 Hz  (827.130 1s)
# 941 Hz (1062.69 1s)
1477 Hz  (677.048 1x)

Table 10. Telephone "Touch-Tone" pad
digits and frequency pairs.

"Touch-Tone" is a registered trademark of
AT. & T.
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3. Scale of equal temperament. Table 11 is
included as a source of reference infor-
mation for the frequency and period of
musical notes. This table will be useful
when the counter is being used to tune
electronic musical instruments.

4. Other frequencies. Table 12 lists miscel-
laneous frequencies commonly encount-
ered, along with their corresponding per-
iods.

B. TIME INTERVAL EXAMPLE

A typical use of the Time Interval mode of
the Model 1822 Universal Counter is in meas-
uring the turn-on time of a relay. An example
is given in Fig. 14. Here a relay is operated by
a control voltage via a transistor switch Q1.

The relay turn-on time is the interval be-
ginning with application of the turn-on com-
mand, and ending with relay closure. To
measure this interval, Channel A is connected
to the control voltage A as shown in fig. 14a.
The Channel A -SL switch is left out, so as to

start the measurement on a positive-going
voltage excursion. Channel B is connected to
the moving relay contact. Since in this case
relay closure results in a positive transition at
the contact, the Channel B -SL switch is also
left out, for positive transition. Depending on
the magnitude of V,, the Channel B X10 at-
tenuator may be used to reduce noise.

Assuming that relay closures occur once
at a time for measurement purposes, the
counter is prepared for a single-event meas-
urement. l-interval averaging (100/1K/.1
RESOLUTION position) is selected, and the
unit is primed by pressing RESET. When the
control voltage A goes high (Fig. 14b), the unit
starts counting the time interval. After a
delay consisting of the turn-on of Q1 and the
mechanical movement of the contact, the
relay contact voltage B goes to V,, represent-
ing the "stop" signal for Channel B. The
timing then stops and the display reads the
length of the delay interval.

For each subsequent measurement, the
unit must be primed by pushing RESET before
each relay closure.

Use/Function Frequency Period
TV horizontal 15734.26 Hz 63.556 1s
Stereo FM pilot carrier 19,000 Hz 52.631 s
Test tone 400 Hz 2500.00 s
Power line (and related)
frequencies 60 Hz 16.6667 s
50 Hz 20.0000 1s
30 Hz 33.3333 15
Kansas City standard
cassette interface
"Space" 1200 Hz 833.333 15
"Mark" 2400 Hz 416.667 15
16x Clock 4800 Hz 208.333 1
Amateur RTTY
"Mark" 2125 Hz 470.588 15
170 Hz Shift "Space" 2295 Hz 435.730 15
850 Hz Shift "Space" 2975 Hz 336.134 15
Amateur slow-scan TV
Sync 1200 Hz 833.333 15
Black 1500 Hz 666.667 1s
White 2300 Hz 434,783 15

Table 12. Miscellaneous frequencies encountered.
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O
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|

|
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Turn-on time of relay

b. Timing wavetorms.

Fig. 14. Time Interval measurement example.
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C. CONTACT DEBOUNCING

The TOTALize function can be electr-
ically controlled by a logic signal applied
the rear panel TOTALIZE START/STOP jac
In certain applications, this gating may ha-
be provided by a contact closure such as
switch or relay. If the opening or closing
the switch or relay contacts is noisy, ina
curate readings may be obtained due to ir
proper gating.

The problem can be reduced by using pus
button or toggle switches (slide switches a-
not recommended) and connecting a 0.22 \F -

0.47 \F non-polarized capacitor across the
contacts.

A better solution is to employ a TTL de-
bounce circuit like those shown in Fig. 15.
Each of the examples in the figure utilizes a
flip-flop; the second circuit is in fact used in
the Model 1822 to debounce the HOLD
switch. Another type of debounce circuit (not
shown) utilizes a 74121 one-shot. When trig-
gered, this circuit produces a pulse (duration
determined by external resistor and capacitor)
which outlasts the switch chatter. Informa-
tion on this chip is available in the manu-
facturer's literature.
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Fig. 15. Debouncing circuits
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