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An Ion Sniffer 
This hand -held unit detects relative amounts 
of free ions in the air 

By Robert Iaonini 

The Ion Sniffer is a compact, 
sensitive instrument that de- 
tects the relative amount of 

free ions in the air. It can be used to in- 
dicate the output from ion generators, 
locate high- voltage leakage points and 
conductors of static electricity, check 
electric field gradients, and for any 
other application where the presence 

of ions or a measurement of their rela- 
tive flux density is required. 

About the size of a pack of king -size 
cigarettes, the hand -held Ion Sniffer 
features a sensitivity control and a sep- 
arate meter and light- emitting diode 
that indicate relative ion flux density. 
It offers a choice of two grounding 
arrangements -one by hand contact 
and a much better one by hard wiring 
to earth ground through an optional 

jack. The project is low in cost, easy to 
build and simple to operate. 

About the Circuit 
The Ion Sniffer consists of basically 
two sections: an ion "collector" and 
an amplifier /display. The collector is 

nothing more than an ordinary tele- 
scoping whip or stiff wire antenna, 
which plugs into JI in Fig. 1. Ions col- 
lected by the antenna cause a minute 
current to flow into the base of Ql. 
This minute current is amplified by 
the Darlington circuit made up of Ql 
and Q2 to bias on Q3. 

When Q3 conducts, base -to- emitter 
current passes through potentiometer 
R3 and resistor R2. The setting of R3 
and the magnitude of the current 
flowing through Q3's collector circuit, 
determine how far up -scale the 
pointer of meter Ml will deflect when 
Q3 is conducting. Hence, R3 serves as 
a sensitivity control. 

The meter serves as a visual in- 
dicator of the relative amount of 
ionization present in the air. It is not 
an absolute indicator. Light- emitting 
diode LEDI in the emitter circuit of 
Q3 flashes when the project is used to 
measure strong ion fields. 

Capacitor CI and resistor RI make 
up an RC network whose time con- 
stant eliminates any rapid fluctuations 
in the ion -field intensity from causing 
rapid meter pointer swings. Diodes DI 
and D2 clamp transients to prevent ex- 
cessive voltage from destroying Ql. 

Power for the Ion Sniffer is sup- 
plied by common 9 -volt battery B1. 
The battery is switched on and off 
with SI, which is ganged with R3. 

Some sort of ground is required for 
the Ion Sniffer to operate properly. 
Metallic tape around the plastic case in 
which the project is housed provides a 
convenient means by which grounding 
can be accomplished. Holding the 
tape -wrapped Ion Sniffer in your 
hand partially grounds it to the earth 
through your body. If the project is 

not to be held in a hand, it should be 
earth grounded to a water pipe or 
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Fig. 1. The complete diagram of the Ion Sniffer. 

other object that gives good 
grounding. 

Construction 
Because the Ion :iniffer's circuit is so 
simple, it can easily be wired together 
on a 2" x 1 " piece of perforated 
board without having to use soldering 
hardware. Of course, if you are am- 
bitious, you can design and fabricate 
your own printed- circuit board and 
use this instead of the perforated 

board. In either case, trim away the 
upper corners of the board as shown 
in Fig. 2. 

All conductors and component 
leads on the top of the board in Fig. 2 
are indicated by solid lines, while 
those on the bottom of the board are 
shown as broken lines. With the flat of 
the transistor cases facing you and the 
leads pointing downward, the leads 
are emitter, base and collector from 
left to right. If you orient the tran- 
sistors exactly as shown, you should 

PARTS LIST 
BI -9 -volt battery 
CI- 0.001 -, F, 25 -vol: d_sc capacitor 
D1,D2 -1N914 diode 
.11-Phono jack (eliminate if telescoF- 

ing whip antenna is used) 
LEDI- Light -emitting ciode 
MI- Miniature 100 -mA panel mete 

movement 
Q 1 ,Q2-2N2907 transistor 
Q3- 2N2222 transistor 
R 1- 100- megohm, '/z -watt resistor 
R2- 10,000 -ohm, '/ -watt, 10% tole- - 

ance resistor 
R3- 5,000 -ohm, linear -taper potentio- 

meter with spst ;witch (see SI) 
S1 -Spst switch (part of R3) 
Misc. -Suitable plastic enclosure (see 

text); perforated board (see text); sne 
connector for Bt; small control knc: 
for R3 /S1; telescoping antenna or 1." 
still wire for antenra; 10" x '/z " fc.l 
tape; busing or grommet for LEDI; 
double -sided foam tape; machine 
hardware; hookup .vire, solder; etc.. 

Note: A complete kit of all parts, less battey 
and optional pin jack, is available as kt 
No.1ODIK from Information Unlimited, 
P.O. Box 716, Amherst, NH 03031. 

To JI 
Fig. 2. Wiring details for circuit board. 

O O O O 

s1 Common to 
tape or ground 
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Connection to 
common 

Contact foil tape 

Ion probe 

Optional 
grounding contact 

.Foil tape 

To Rl 

Fig. 3. Component mounting details. 

have no difficulty identifying which 
lead is which when interconnecting the 
components. 

Wire the circuit exactly as shown in 
Fig. 2. Use enough solder on all con- 
nections to assure good electrical and 
mechanical joints. Then solder 4" 
lengths of hookup wire to the points in 
the circuit to which off -the -board 
components connect. Label each of 
these wires as shown. Label the LEDI 
wires coming from the collector of Ql 

and emitter of Q2 as CATHODE and 
ANODE, respectively. 

A 41/2 " x 1'h " x 1 " plastic utility 
box is ideal for housing the project. It 
has ample room inside for all com- 
ponents, its front panel is large 
enough to accommodate the meter 
movement and sensitivity con- 
trol /power switch (R3 /S1) without 
crowding, and the box itself is sized 
for comfortable hand -held operation. 

Prepare the front panel of the box 

as follows. Draw a light pencil line 
down the center of the box. Measure 
1 "down from the top of 
strike a line across the fir 

the box and 
t line at this 

point. Drill or cut a 1 "- diameter hole 
here for the meter movement. Mea- 
sure down 1 " from the meter hole and 
drill a hole large enough to accom- 
modate the mounting bushing of 
R3/SI. Off to the left and in line with 
the control hole or below it, drill a 
mounting hole for the LED, sizing it 
as necessary for a panel -mount 
bushing or small rubber grommet in- 
to which the LED can be plugged. 

Drill a '/a " hole through the top of 
the box for the phone jack or telescop- 
ing antenna (if you use the latter, drill 
a smaller hole through the bottom of 
the box, directly in line with that in the 
top, for the antenna's anchoring 
screw). Drill holes on opposite sides of 
the box for the common wire and a pin 
jack (the latter is optional) that con- 
tact the grounding tape. Mount the 
phono jack (if used). 

Next, run a 10" length of '/i " -wide 
foil tape around the left, bottom and 
right outer walls of the case, centering 
it between the front and back edges so 
that it covers the holes drilled for the 
circuit ground (common) lead and the 
optional pin jack. With a punch or 
awl, perforate the tape through the 
centers of the holes. 

Mount the circuit board at the top 
of the box, using double -sided foam 
tape between it and the box. The 
beveled corners fit between the 
mounting posts for the back of the 
box. Mount the meter movement, 
R3 /S1 and LED bushing or gr nmet 
in their respective holes. Plug the LED 
into the bushing or grommet. Assem- 
bly details are shown in Fig. 3. 

Referring back to Fig. 1, finish wir- 
ing the circuit. Pass the free end of the 
circuit grounding wire through the 
hole in the box and foil tape and tack 
solder it to the latter. Then after mak- 
ing sure the circuit is dry, you might 
want to coat the entire circuit board 
assembly with varnish or urethane to 
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seal it against moisture that can 
decrease sensitivity due to leakage. 
Finally, with SI set to off, install the 
battery and assemble the case. 

Turn on the Ion Sniffer and rotate 
sensitivity control R3 fully clockwise 
and note that the meter's pointer de- 
flects slightly up- scale. This indication 
is due to transistor leakage; it should 
not be considered an indication of 
ions. (Note: If the meter's pointer 
deflects down -scale, turn off the 
power and transpose the connections 
to the outer lugs on R3.) 

Plug the collector probe into the 
phono jack on the top of the project 
(or extend the telescoping whip anten- 
na if you are using that instead). 
Again turn on power and rotate the 
sensitivity control knob to the fully 
clockwise position. 

Holding the Ion Sniffer with your 
hand in contact with the foil tape, run 
a plastic comb through your hair a few 

times and bring it close to the ion col- 
lector (or antenna). Note that the 
meter's pointer deflects up -scale and 
the LED flashes on. The amount of 
meter pointer deflection and brilliance 
of the LED's light depend on the set- 
ting of the sensitivity control and the 
relative humidity of the air. The indi- 
cations will be stronger under low -hu- 
midity conditions than under high - 
humidity conditions. If you obtain the 
proper results, the project is ready to 
be put into service. 

In Conclusion 
For best results, the Ion Sniffer should 
be hard -wired to earth ground, via the 
pin jack if you have included it in your 
project. The project will not be as sen- 
sitive or stable when used as a hand- 
held portable instrument but will 
nevertheless provide indication of 
moderate to strong ion fields. 

Whichever way you choose to use 
the project, always adjust the setting 
of the sensitivity control to keep the 
pointer somewhere on the meter's 
scale. AE 
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20 MHz DUAL TRACE OSCILLOSCOPE 

$329 MO-1251 

35 MHz DUAL TRACE OSCILLOSCOPE 

$545 MO-1252 

Top quality scopes at a very reasonable price. Contains all the desirable features. Elencos 2 year guarantee 
assures you of continuous service. Two lx, 10x probes. diagrams and manual included. Write for specifications. 

MULTI METER with 
CAPACITANCE and 

transistor tester 

irs11.11 

$65 
Model v CM -1500 

Reads Volts, Ohms. 
Current. Capacitors 
Transistors 8 Diodes 

TRUE RMS 4' 
DIGIT MULTIMETER 

$135 incoOeo 

05% DC Accuracy 
1 % Resistance 

with Freq. Counter 
8 Deluxe Case 

GF -8016 Function Generator 
with Freq. Counter 

Sine, Square. Triangle. 
Pulse. Ramp. 2 to 2 MHz 

Frequency.1thru 10 MHz 

3% DIGIT 
MULTIMETER 

25 Model 
M -1600 

1% DC Accuracy 
1% Resistance 
Reads 10A DC 

POWER BLOX 
The Power Supply For Breadboarding 

GF 8015 without Freq. Meter '169 

Triple Power Supply XP -660 

14950 
0-20V Ca 1A 
0-20V (6 1A 

5V at 5A 

Fully Regulated, Short Circuit Protected with 2 
Limit Cont. 3 Separate Supplies. 

3 Amp Power Supply XP -650 

511950 
x 

f' 
vs. 

0-40V .a 1 SA 
0 -20V er 3A 

Fully regulated, short circut protected current 
limit control 

$1495 $995 
Now a Power Supply for your Bread Blocks. Snaps in- 
to existing units. Fully regulated and short circuit pro- 
tected 

12V (a 3A, 5V 6t 1A. -5V OE 5A 

'22.95 for Both, Power Blox 8 Breadboard 

DIGITAL LCR METER 
Model LC-1800 

'1 48 Measures: Inductors 
Capacitors, Resistors 

Inductors 101 to 200 H 

Capacitor.lPt to 200p/ 
Resistor 010 to 20M 4 
Ranges 6 Ind, 7 cap. 7 res 

CAS SALES, 8744 W. North Ter. Niles, IL 60648 15 DAY MONEY 
BACK GUARANTEE ASK FOR CATALOG 800 -292 -7711 (312) 459-9040 

2 Year Limited Guarantee! Add 5% for Postage (S10 max.). IL Res., 7% Tax 

CIRCLE 91 ON FREE INFORMATION CARD 
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