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Power Requirements, ....... .
Dimensions, ., . . ... .0 ceccecmesaresss

et Welght. _ . ... v e rnnrernnnas
Shipping Weight, . . ... ... 0o v

50 ppt to infinlty, shuoted by more than:

2000 £ at 50 ppf
400 € at 100 ppf
30 §3 at 350 puf or more,

Up to 20 pfd shunted by at least 10 G, (All
types of capacitors except electrolytic,)

18 megacycles,

60 cps.

1629 indicator eye tube,

105-125 volts AC, 50/60 cps, 5 watts,

7-3/8" high x 4-11/16" wide x 4-1/8" deep.
3 lbs,

4 Ibsg.

All prices are subject to change without notice,
The Heath Company reservesthe right to discon-
tinue instruments and to change specifications at

any time without ingurring any obligation to
incorporate new features in ingtruments pre-
viously sold,

INTRODUCTION

The Heathkit Model IT-22 Capaci-Tester was
designed to greatly reduce the time normally
required to locate shorted or open capacitors,
Usually, a faulty capacitor will be either shorted
or open., While the Capaci-Tester will not
measure the value or show the leakage of a ca-
pacitor, it will indicate whether the capacitor
under test is shorted or open without removing

the capacitor from the circuit,

A varying-shadow eye tube ig used to provide
a visual indication of the condition of the ca-
pacitor under test, Representative aye tube indi-
cations are shown on the front panel for refer-
BnCe,
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To make the Circuit Description easier tofollow,
the Short Test and Open Test clrcuits will be
described separately, A better understanding of
the circuit may be gbtained by referring to the
Schematic Diagram (fold-out from Page 3) while
reading this deseription,

SHORT TEST

Turning the switch to the Short Test position
applies a 60 cps voltage to the capacitor under
test, and to the gridof the tube through a current
limiting circuit consisting of resistors Rl and
R2, and capacitor C2. This AC voltage, from
power transformer TL1, is rectified by the grid
of the tube, which produces encugh bias to close
the eye, If the capacitor under test is shorted,
this AC voltage is shorted to ground through
the capacitor, thus removing the bias from the
tube, permitting the eye to open. A capacitor
that is good (or open) will have no effect on the
AC voltage, Therefore, the bias will remain on
the tube, keeping the eye closed,

The Short Test is accurate as long as the ca-
pacitor under test normally has a reactance of
more than 10 2 at the 80 epa test frequency.

Permitting the switch to spring back from Short
Test to the Short Check position discharges the
capacitor under test, removing any voltage stored
across the capacitor during the test, This
switeh action also grounds the grid of the tube,
causing the eye to open.

With the switch in the Open Test position, sec-
tion L1B of the oacillator coil, its stray ca-
pacitance, and capacitor C3 form a Hartley
cscillator, using the triode section of the tubae,
Resistor R5 and eapacitor C§ complete the grid
circuit. The oscillator operates at a frequency
of approximately 19 megacycles. Portion L1A
of the oscillator coil and capacitor C7, form an
absorption type circuit, Because winding L1Ais
so closely coupled to winding L1B of the oscil-
lator coil, the abacrpitlon <cirewit pulls saf-
ficient energy from winding L1B to cause the
oscillator to stop operation. When the oscillator
gtopg, there is po bias developed across grid
resistor RS, causing the tube to draw maximum
current, In this operating condition, the eye
of the tube gpens to its widest angle. An open
capacitor connected across the test leads will
have no effect on the absorption circuit, and the
eye remains cpen, indicating the capacitor tobe
cpen. However, when a good {(or shorted) ca-
pacitor is connected, the absorption clroult is
detuned. Thias change permits the cscillator to
function, causing the eye to close, indicating
the capacitor to beé OK (not shorted).

POWER SUPPLY

The power supply consists only of power trana-
former T1, No rectifier is needed, asthe tube is
self-rectifying. Current flows through the tube
only during the positive half cycles of AC voltage
on the plate, During the negative half cycles, no
current flows through the tube, Since AC voltage
is used on both the plate and grid of the tube,
proper phasing of the transformer windings is
necessary,
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OPERATION

SAFETY

Safely is an important consideration in any
electrical work, especially when high voltages
are involved, Always bear in mind that high
voltages may appear in unpredictable places in
defective equipment which you are testing, When
examining or repairing a plece of electronic
equipment, do not make the mistake of assuming
that vou are safe from an electrical shock simply
because the eguipment is turned off or unplugged,
This is not always the case, Many pleces of
electronic equipment contain capacitors as part
of their circuitry, These capacitors often main-
tain their charge even after the equipment has
been unplugged, If your body should complete a
circuit between the two ends of a capacitor,
a high voltage discharge will pass through you, It
is a good idea to use a screwdriver blade to
discharge any capacitors in the unit which you
are working on,

Proper operation of the Capaci-Tester consista
of interpreting the action of the indicator eye
properly, Be sure to unplug the equipment being
worked on before commecting the Tester to it,
Switch the Tester to the OPEN-CHECK or
SHORT-CHECK positicn, depending on which
test you wish to perform first, and allow the

instrument time to warm, Clip the test leads
acrose the eapacitor to be checked, then switch
the Tester to the TEST position, If the eye is
open in this position, replace the capacitor, If
the eye is closed, make the other test, H
the eye is open for the second test, replace the
capacitor. If the eye is closed, the capacitor
may be considered good, If the eye flutters in
either TEST position when the capacitor is
tapped sharply, the capacitor is intermittent and
should be replaced,

This instrument as well as practically any other
test equipment, has limitations, If the value of
the capacitor under test is less than 100 upt,
it should be disconnected from s circuit
before testing, just as should a capacitor which
is shunted by less than about 30 fi, Under
these conditions (low value capacitance and/or
low ghunt resistance) the eve will not cloge
completely, This could be misleading in the
SHORT-TEST position, so¢ a CHECK position
is provided to shown an indication for a shorted
capacitor. With a shunt registance of less than
about 5000 0, the eye will not close completely;
with lower shunt resistance, the eye will close
lesa., If the eye has any tendency whatsoever
to close, however, the capacitor is not shorted,
H, on the other hand, riochange is apparent when
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switching between the SHORT-CHECK and TEST
positions, the capacitor is shorted. The instru-
ment will not accurately check capacitors which
are shunted by an inductance, if the reactance
of the inductance is less than about 30 0 at the
test frequency; this rmeans 80 cps for the short
test, and 19 megacycles for the open test,

This instrument will check for opens or shorts
In all types of capacitors except electrolvtics,

IN CASE OF

1., Recheck the wiring, Trace each lead in
colored pencil on the Pictorial as it 1s
checked, It is frequently helpful to have a
friend check your work, Somecns who ia not
familiar with the unit may notice something
consistently overlocked by the constructor,

2, It ig interesting to note that about 80% of the
kitg that are returned for repzir, do not
function properly due to poor connections
and scldering, Therefore, many troubles
can be eliminated by reheating all connec-
tiong to make sure that they are scldered
as described in the Proper Soldering Tech-
nicues section of this mamual,

8. Make sure that the tube lights up properly,
4. Check the tube with a tube tester or by

substitution of a8 tube of the same type
and knmown to be good,

which may be checked for opens only. Inherent
leakage and low reactance at the SHORT test
frequency will result in an erronecus indiea-
tirm when cheeking electrolytic capacitors in
the SHORT-TEST position,

Operated within its limits, the Capaci-Tester
ghould prove to be an invaluable aid in finding
the general run of capacitor troubles: open,
shorted, and intermittent capacitors,

DIFFICULTY

8. Check the values of the parts, Be sure
that the proper part has been wired into
the circuit, as shown in the pletorial
diagrams and as called out in the wiring
instructions.

6. Check for bits of solder, wire ends or other
foreign matter which may be lodged in the
wiring,

7. If, after careful checks, the trouble is still
not located and a voltmeter is available,
check voltage readings against those shown
on the Schematic Diagram, NOTE: All
voltage readings were taken with a vacuum
tube voltmeter, Voltages may vary as much
as 10%.

8, A review of the Circuit Description will
prove helpful in indicating where to look
for trouble.

SERVICE INFORMATION

SERVICE

If, after applying the informaticon in this mamual
and your best efforts, you are still unable to
obtain proper ance, it is suggested
that you take advantage of the technical facil-
ities which the Heath Company makes avail-
able to its customers,

The Technical Consultation Department 1s main-
talned for your benefit, This service is available
to you at no charge, Its primary purpose is to
provide aseistance for those who encounter
difficulty in the construction, operation or
maintenance of HEATHKIT equipment, It is not
intended, and is not eguipped to functiom as a
general source of technical information involving
kit modifications nor anything other than the
normal and specified performance of HEATHEIT

equipment,




