ASSEMBLY AND OPERATION OF THE
HEATHKIT TUBE CHECKER

MODEL TC-2
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SPECIFICATIONS

Simplified set-up procedure.

Rapid switch selection of individual tube elements.

Any combination of base pin conmections.

Check for quality, emisgion, shorted elements, open elements, and filament continuity.

Checks 4, 5, 6, and 7 pin large, regular and miniature, octal, loctal, Hytron, 9 pin miniature
and pilot lamps.

Individual tests on multiple element tubesa.

Blark panel socket for obsolescence protection.

Compenaation for line voliage variation.

New smooth rolling illuminated roll chart.

Easy to read GOOD-BAD meter scale.

Fourteen Filament voltages - .75 ta 117 volts

Element Test Voltages. . .. .. . i ittt i iiierannes G-250 volts

Dimensgionsg....... e e e e ieeeaaaaaaaaan 14" wide x 11" deep x 4 1/4™ high

Power Requirements. . .......... i rvnnnnan 105-125 volts 50,60 cycles AC
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INSTRUMENT DESCRIPTION

The Heathkit model TC-2 Tube Checker was expressly designed for checking tubes encountered
in everyday radio and TV service work. It ig capable of providing an overall gquality test, will
indicate shorted elements, open elements and filament continuity, It will check 4.2, 6, and 7
pin, large, regular and miniature, octal, loctal, Hytron, 9 pin miniature series tubes and pilot
lamps. Separate tests for the oscillator section of converter tubes have heen proviged. A blank
socket is arranged on the panel to facilitate modificalion for checking newly added tube types
as protection against chaclescence,

The roll chart contains all necessary data for the checking of currently used tubes. Because
of the constantly growing list of tubes, it was decided to eliminate tubes clasgified as seldom-
uged, or obsolete, in an effort to hold down the physical length of the roll chart. The informa-
tion for various settings of the tubes in this particulat classification is supplied on a separate
sheet. The Heath Company periodically revises theroll chart in order to provide the latest test
information. Amnouncement of new chart availability is usually made in Heathkit Flyer adver-
tiging and replacement charts can be obtained for a nominal charge of fifty cents ($0.50).

One secondary winding of the power transformer is lapped for fourteen different filament volt—

ages which range from .78 volts upto 110 volts. Such an arrangement assures placing the prop-
er filament voltages on the hundreds of tubes listed on the chart and the filament switch makes

proper connections,

The other secondary winding has voltage taps of 30 volts, 100 volts and 250 volts, and the vari-

ous tesis use these different voltages. Three basic circuits are set up 23 the tube is checked
and these operate in the following manner.

The first basic circuit is used when making the quality and open checks. In these tests, 30
volts AC are placed across the tube between filament znd plate and the tube under test conducts
as a half-wave rectifier. The filament and cathode are connected together as are the plate and
the grids. The PLATE adjust control adjusts the sensitivity of the BAD-GOOD meter, which is
in the circuit at this time. The roll chart gives the setting for PLATE adjust control and a good
tube with the sensitivity of the meter properly set will have gufficient cathode emissionlo sSwing
the meter needle to the GOOD position. I the tube emission is too low, the econducting current
of the tube will not be high enough to bring the needie into the GOOD section, rather inta the ?
ar BAD section, Thug the cathode emission is checked.

Basically, the open check works as follows. The plate and all grids connected together will
recelve & certaln amount of electrons from the cathode. The meter reading with this flow is
noted. Then, to test each element individually for opens, each of the grids is in turn discon-
rnected and if the element is not open, the current through the meter drops aod the reading is
less than originzlly noted. I an element ig open, it is recognized because the meter reading
does not drop when this element is checked. For tubes with quite a number of grids, the vpera-
tion is somewhat more complex, but the same theory applies in general, For gas tubes, (0Z4,
etc. ) the 250 volt tap rather than the 30 volt tap is used. The circuitry remains unchanged,

The second basic circuit is used in short and filament continuity test. The 100 volt tap is con-
nected to the neon bulb short indicator and associated network, and is in series with the plate
of the tube being tested. The meter is not now in the circuit and the checks are indirated by the
neon bulp, Putting the awitches in the positions as indicated on the roll chart, connect the var-
ious tube elemlents in such a manner that a shorted element will cause considerable increased
current flow through the resistor in parallel with the neon bulh. The voltage drop then produced
reaches the cperating voltage of the neon bulb, and it glows brightly indieating a short. For the
filament tap continuity test, the [ilament setting is reduced to .75 volts and with continuity the
neon bulb will glow.
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The third basic circuit is in the SET LINE position. The SET LINE control in the primary of
the power transformer, varies the voltage across the primary thereby in turn the secondary
voltage. The meter with the voltage divider network and the rectifier now in the cireuwit will
indicate the proper secondary vollape when the needle is sel on the SET LINE marking. The
purpose of the SET LINE is to aasure proper voltages on the tube under test, rather than have
false indication as a result of high or low power line voltages.

NOTE: In some sections of the country where AC line supply voltages are somewhat higher
than the average, il may be necessary to further compensate for increascd veltage by installing
4 resistor in series with one leg of the transformer primary winding. The exact resistance
value required can best be determined experimentally, but it will generally fall belween 30 and
100 chma. Due to the power requirements of the Tube Checker it would be advisable that the
resistor have a rating of at least 20 watls and should preferably be of the wire-wound type.

MECHANICAL ASSEMBLY

study Pictorial 1 very carefully, and note the placement of various parts. This pictorial shows
the aluminum panel as viewed from the rear. Throughout this manual, a sysiem ol alphabetical

LB TAL
T=FIH

BLANK T-FIM 7 PIN A GE 5=Plh
FAFM1AT LAE L REOULAR

|

Pictarial 1
Parel Viewed from Raar

designation will be used for each part, and each terminal connection of the part will be assigned
a number. Therelore, the first tube socket in the upper lefl corner, which ig a loclal socket .
15 designated as A, and the eight pins will be identified as Al, A2, A3, etc. Actually marking
the panel openings will prove helpful. This same procedure will be used throughout instrumoent
construction. Please note alsoe that some parts such as the lever switches, have been assigned

a dual alphabetical degignation, such as EE, FF, GG, eto.
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This completes instrument construction and the knobs can now be installed on the panel controls.
Install the large pointer knoba on the filament switch and the plate control. Index the filament
switech knob so that in maximum counterclockwise position it indexes at the .73 volt position,
and in maximum clockwise posilion it indexes at the 100-115 volt positicn. Install the plate con-
trol knab so that at its maxXimum counterclockwise position it indexes at zero, and in maximum
clockwise position it indexes at 100. The SET LINE and TYPE knobs should also be installed in
2 similar manner. The lever swiich buttons should now be installed on the lever switches. In-
spection of the swilch buttons will show that they must bhe correctly positioned before being
pushed down on the switch arms. Two additional buttons have been supplied with your Kit 10 be
used as spares. Retain them for possible future use.

PRELIMINARY TESTS

Pilug the line cord into a 117 volt AC 50 to 80 cycle supply source. Never use 25 cycle or DC
gupply vclitage, as the power tranalormer will guifer severe damage. Turn the panel switch to
its ON position. The roll chart panel lamps should immediately light, and the meler pointer
will deflect to mid-scale. With the use of the SET LINE control, it should be possible to adjust
the meter pointer to the meter line test position. K is normal for the range of adjustment to be
on the high side of the meter, rather than toward the low end. This is yngerstandable in view
of the fact that when heavy current drain tubes, such as rectifiers drawing 2 and 3 amperes on
the filament, are being tested, the reading will drop somewhat and it will he necessary for the
SET LINE contrcol to be readjusted to the line test position,

If the neon short lamp lights up during any of these preliminary tests, turn the Tube Checker
off immediately and systematically trouble-shoot the eircuit for possiple cause of difficulty.
The short test should not indicate any glow during the preliminary test procedure if the instru-
ment is correctly wired. Should difficulty be encountered, a voltage check of the power trans-
former would be helpful. Use an AC wvoltmeter and refer to the schematic for the proper voli-
ages that would normally be obtained at the various windings.

If preliminary tests indicate that the Tube Checker is functicning, the action of the checker can
be further teasted by making actual tests on a variety of tubes that may be available,
. CABINET INSTALLATION

The Tube Checker can now be instalied in the cabinel or carrying case, When the panel is in
place, you will note that there has been a slight space provided between the cabinet walland the
edge of the panel to accomodate any small variations that may occur. Alter properly centering
the panel, small holes should be drilled in the wood corner supporis, so that the panel mounting
serews can be ingtalled. If a drili is not available, a starting hole can usually be made with a
amall, sharp screwdriver or a small awl.

USING THE HEATHKIT TC-2 TUBE CHECKER

The Heathkit Tube Checker will provide a number of varied tests and these are gutlined in the
steps below. The following steps should always be used as a guide in setting up tube testing
procedure.

{1} With power cord connected, move roll chart to listing of the tube to be tested, and turn
SET LINE control until meter pointer is at LINE TEST point.

(2} Set the TYPE switch to the number shown on the chart.
(3} Set the FILAMENT selector to the voltage shown.
(4) Set the PLATE control according te chart information.

{(5) Set LEVER switches to TOP and BOTTOM positions as shown in top and bottom columns in
chart.

() Ingert tube and re-set the SET LINE control if necessary.
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(1Y Check tube for short by moving levers shown inlight type through the two posltions returning
to the positions shown on chart. A shorted tube is indicated by a steady glow of the neon
ulb, Disregard neon bulb flashing as lever switches are moved, It is possible thai some
serious short circuits, such as plate to filament, will momentarily overload the power
transformer. This condition will be indicated by complete dim out of the panel lamps, Do
not allow the Tube Checker to operate under this extreme condition for any length of time.
Make the test as quickly as posgible in order to obtain the desired infarmation.

(8) Check tube [or quality test by moving the test slide switeh to TEST position after allowing
sufficient time for the tube to reach operating temperature, If the meter pointer falls in
the GREEN scale, the gquality of the tube is GGOD,

TO TEST FOR OPEN ELEMEN’I‘S, PROCEED AS FOLLOWS:

{1} Holding slide switch in TEST position, move each lever in the TOP pogition (only these in
light type) to the BOTTOM position and return. Satisfactory tube elements (those properly
connecied to their ping)are indicated by 2 change in meter reading. The grid element usu-
ally shows a large change, while a screen or plate show only a slight change.

NOTE: I the meter indication in the quality test (step 8) is off seale, reduce the meter reading
to an on-scale reading by turning the PLATE control, then proceed with the open element test,

TO CHECK FILAMENTS, FILAMENT TAPS, INTERNAL CONNEC TIONS FOR CONTINUITY:

Set FILAMENT selector switch to .75. Move each lever shown in dark type through each of its
other two positions. Always move only one lever at a time. Jatisfactory filaments, taps and in-
ternal connections will be shown by a bright glow of the SHORT test indicator.

MULTIFPLE TUBE TYFES:

Tubes which contain several sets of elements are indicated on the chart by a bracket setof 1iaf-
ings, one for each test to be made on the tube. The tester is set up according to the iests in
each line and checked through all of the {ests as outlined above.

PILOT LIGHTS:

{Check pilot lights by setting the FILAMENT selector switeh to the proper voltage and inserting
the pilot light in the socket found in the center of ihe seven pin sockei. This is a universal con-
tact-type pilot light test socket and does not reguire that the lamp bhe permanently ingerted. It
is merely necegsary to hold the pilot lamp so that the side wall of the base and the center pin of
the lamp make contact with the corresponding points in the lamp socket,

NEW TUBES:

The Heath Company periodically revises the Tube Checker roll chart in order to keep abreasi
of new tube releases. However, because of the great quantity of new tubes being released by

manufacturers, a customer will cccasionally desire to check a new tube before the test data
appears on the roll chart. The instructions below will tell exactly how to set up the instrument

for ohtaining temporary settings gothat thege new tubes mayhbe checked provided manufacturer's
data is available.

(a) Note manufacturer's data carefully eoncerning the base diagram of the pin connections and
filament voltage.

(b} Set the Tuhe Checker TYPE switch as follows:
Type 1 - for low cathode current tubes (below 4 ma} usually dicde type tubes.

Page 21



(c)
(d)
(e)

)

=3

(h)

(i)
(i}

(k)
(1)
(m)
(n)

{0}
{p}

Type 2 - for cathode current tubes between 3 ma and 19 na, These are usually filament
type tubes with lhe exception of diodes.

Type 3 - for cathode current type tubes greater than 8 ma. These are usuvally indirectly
heated cathode types with the exception of diodes.

Type 4 - for gas control tubes, gaseous rectifiers, and eye or target tubes,

Set filamenl voltage to values specified by mamuacturer.
Set all levers to the center position.

Determine the first filament connection from thetube base diagram and leave its connection
lever in the center position. Hs connection lever can he found as {ollows: Lever A corre-
ponds to pin 1, Lever B io pin 2, Lever C to pin 3, eic.

Determine the second filament connection from the tube base diagram and sei its connection
lever to the B {bottom) position.

Determine from base diagram if tube has a filament tap, and if so, set conneclion lever
corresponding to tap to the B {bottom) position. Alsc determine from base diagram i tube
has panel lamp.

i the tube has more than one section (duo diodes, duc triodes, etc.) make a separate test
for each section. For the section heing tested follow instructions below. For the gection
not being tested, move all corresponding cohnection levers to the B (bottom) position. H
tube has only one sectlon, follow instructions below.

Move the conhection lever corresponding to the cathode to the B (bottom) poaition.

Move all other elements of the section being tested (screens, supressors, grids, plate, etc.)
to the T, top pasition. -

Plug tube into correct socket,
Plug instrument intoe 105-125% voli, 50-60 cycle qutlet and turn power on.
Adjust SET LINE control s8¢ that the meter indicates line test.

Hold the adjust line short-test switch in thetest position and adjust plate voltage control to
bring the pointer to the middle of the good scale. (I possible, make this adjustment for at
least three new tubes and select the average setting. )

List all these settings in the manual,

F the tube is of the multi-section type check the remaining sections in the manner outlined
above and list the settings in the mandal.

SPECIAL SOCKET:

The Heath Company can supply a special acorn socket which can be installed in the blank s0c ket
panel position. The acorn socket is available from the Heath Company for z nominal charge of
$0.75, including installation and wiring instructions. It will be necessary to enlarge the blank
socket panelopening slightly by using a file, and to drill two mounting holes for the acorn sock-

et.

In testing tubes of more than one top contact, a small grid clip lead can be made with a

phone tip on the other end which can be inserted in a vacant socket contact and cannected into
the tester with the proper lever switch.
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