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GENERAL DESCRIPTION

The EICO Mode! 666 Dynamic Conductance Tube & Trans~
istor Tester is one of the first thoroughly practical service
instruments able ta test both tubes and transistors, Among
its advantages are rapid andsimple operation, clase simu-
lation of actual tube operating conditions, and unexcelled
thoroughness and accuracy of test. The outstanding me-
chanical designand layout, coupled with components care-
fully selected for ruggedness, makes the Model 666 ex~
tremely well~suited for the hard usage of daily service

wark.

All components of the Model 666 tube tester are assembled
to the heavy-gauge aluminum front panel, whichis in turn
top~-maunted by 14 screws to flanges on all four sides of
the steel case. A detachable steel cover is mounted to
the back of the case with separable hinges so that the cover
may easily be remaved for use of the instrumentas a coun~
ter~top mode! or replaced to convert itback to a portable
instrument.

There are ten different tube sockets on the panel to accom-
odate any receiving tube, ald or new, and whether it be
standard size, miniature, or sub-miniature. In addition,
pilot and Christmas tree lamps conbe checked rapidly us-
ing the center of the large 7-pin socket. Aspecial trans-
istor socket accomodatesboth n-p-n and p-n-p transistors.
To pratect against damage due to current overload, a type
3AG 1 ampere fuse is connected inseries with the primary
af the power transformer.

SPECIFICATIONS

LINE VOLTAGE & FREQUENCY: 105-130v, 60 cycles.

Note: Do not connect to a dc line.

POWER CONSUMPTION: 10watts with no tube/tronsistar
under test; 50 watts at maximum
load.

TUBE TYPES TESTED: Neoarlyall4 ,5 ,6 ,and 7 pin, ac-
tal, loctal, miniature 7 and 9 pin,
sub-miniature 5 ,6 , and 7 pin (in
line base) and 8 pin (circular base)
receiving tubes, many small trans-
mitting and special-purpose tubes,
voltage regulators, cold cathade rec-
tifiers, electron-ray indicators, and
ballast tubes. Testscolorand mono-
chrome tv picture tubes with acces-
sory adaptor.

TUBE TESTS: a) Direct-readingof inter~element and cath-
ode heater leakage in ohms an a 0 to20meg-
ohms scale. DC test valtage always applied
incorrect polarity ta eliminate emission ef-
fects from readings. b) Merit test, which
is an emission reading for diodes and recti-
fiers and a dynamic conductance (combined

plate conductance, mutual conductance,
and emissian) reading for triodes, tetrodes,
and pentrodes.

TRANSISTORS TESTED: Nearly all n-p-n and p-n—p types.

TRANSISTOR TESTS: a) Leckage measurement of collec~
tor current with emitter grounded
and nobase signal. b) Direct read-
ing of current amplification factor
or Beta {change in collector current
caused by change in base current.

ACCURACY OF LINE VOLTAGE INDICATION: +3%

SIZE: 12" X 15" X é".

WEIGHT: 201bs.

FUNCTIONS OF CONTROLS

A necessary supplement to the aperating instructions is the
following description of control functions. Several con-
trols, far exemple, have unusual secondary functions
which must be understood in making settings.

FILAMENT SELECTOR._ The dial of this control indicates
rms a-c volts tapped from the power transformer and ap-
plied to the tube filament at each position. Do not tcke
the setting for granted; check the roll chart and set it to
the value shawn for the particular tube type. The last
position, marked " Z", isused when checking cold cathode
tubes such as the 0Z4 for which the plate voltage of the
Model 666 is insufficient to initiate conductian in the
tube. The 117 volts available from the FILAMENT switch
is thrown in series with the plate voltage of 180 volts at
the "Z" position to provide a total voltage sufficient to
inititate tube conductian. A 3Kresistor, placed inseries
with this circuit, provides current limiting to protect the
tube after the start of conduction.

LINE ADJ. _ Thiscontrol is a continuausly variable po-
tentiometer connected across a portion of the primary
winding. [t permits adjustment of transformer secondary
valtages ta the standard test values despite line voltage
and filament load variations. The LINE push-button serves
to insert a standard resistance in the leakage test circuit
which will result in exactly half-scale deflection (LINE
mark) when the LINE ADJ. control has been set properly
in relation to the actual line voltage and filament load.
The actual line voltage may be read off the dial of the
LINE ADJ. control with an accuracy of £3% when line
adjustment is made under no-load conditians (no tube in-
serted for testing).

GRID control — A continuously variable potentiometer
which taps the desired grid voltage up to @ maximum of
5, 15, or45 volts, depending on the settingof the V lever.
A snap switch, which tokes up the first few divisions on
the dial, is actuated in the most caunter-clockwise posi-
tion and inserts a 40CQ current-limiting resistor in series
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with the plate supply (far high=-current rectifiers). At
settings of 7 and above, the resistor is sharted.

PLATE cantral___ A cantinuausly variable rheostat in series
with the meter which acts as a "fine" adjusiment of meter
sensitivity in conjunction with the "caarse" odjustment
provided by the "S" lever switch.

LEVER switches 1 through 9 & C __ These are single sec~
Hon six~position switches which cannect the simllarly
numbered tube sacket terminals (lever C is far the cop
lead) to the praper valtage sources far the tube which is
to be tested. At the 1 position, each switch cantacts
ground; at the 2 position, each switch contacts the filo~-
ment voltage; ot the 3 positian, each switch contacts
the screen valtage; ot the 4 position, each switch con-
tacts plate voltage; in the 5 position, each switch con~
tacts grid voltage; in the 6 position, eachswitch furnishes
an open circuit. *

LEVER V __This is a three section switch with four posi-
tions (1 through 4). 5,15,45,90, and 180 volt taps on
a separate secondary winding on the transformer are so
connected to these switch sections as to provide selection
from four combinations of plate, screen, and grid vol~
tages. The plate and screen voltages selected are ap-
plied through the MERITswitch to the corresponding po-
sition contacts on lever switches 1 through C. The grid
voltage selected is applied to the GRID potentiometer
so that the desired portion of the total available voltage
can be accurately tapped off by meons of the dial coli-
bration and applied to the grid position contacts on lever
switches 1 through C, also through the MERIT switch.
The plate screen, and grid voltages selected at each posi-
tion of the V switch are as follows:

Pos'n Plate Screen Grid
1 45v 15v 0~-5v
2 90 45 0-15
3 180 90 0-15
4 180 90 0-45

LEVER S — This is a single section six-position switch
which selects the value of shunt resistance placed across
the meter and PLATE control potentiometer. As such,
lever S is o "coarse" meter sensitivity control which is
used in conjunction with the "fine" control provided by
the PLATE potentiometer, Position 1 provides the least
meter sensitivity for high current tubes and position 5 the
highest sensitivity for low current tubes; intermediate po-
sitions provide a variety of sensitivitiesnecessary for test-
ing the many tube types encountered. At position 6 of
the S switch, the grid voltage from the V switch is con-
nected through the 24,000 chm current-limiting resistor
in testing light-duty diodes. .

PUSH=SWITCHES 1 through 9 & C..__ Each of theseswitches

serves as o transferswitch for the tube element connected

to the corresponding base pin number. The #1 switch con-

trols all connections to the #1 socket terminals; the #2

switch controls all connections to the f2socket terminals;

and so forth, in order, through to the f9 switch for the
9 terminal of the noval socket.

The C switch cantrols the cannections to the cap lead.
These push switches serve the fallawing functions:

With the MERIT and LINE switches at their narmal posi-
tion, depressing ane of these switches transfers the corres-
ponding tube element ta oneside of the chmmeter circuit
{with the remaining tube elements all graunded together
with the other side of the chmmeter circuit) as required
far the inter-element leckage tests. These push-switches
are alsa primarily responsible for two of the outstanding

features af this tube tester; one feature being that in the
majarity of cases ollsections of multi-section tubes draw

their narmal current when any one section is tested; the

secand being the rapid testing offarded multi-section tubes

due ta the saving in set~up time. These advontoges are

obtained because the push switchespermit; selection of the
tube base pin which will be connected to the transformer

pawer supply through the meter circuit when the MERIT
switch is pulled down, in order that the current through

the corresponding tube element (normally the plate of a

tube or a tube section) be measured for MERIT testing.

The remaining tube base pins ( connected to the push

switches which are not depressed for the particular MERIT

test) are connected either directly to the transformer power
supply or indirectly through a potentiometer.

RESET push button__This button is a convenience intend-
ed to permit restoring of a depressed push~switch to the
normal position.

H-K LEAKage push switch __ This is a momentary switch
which is used for heater-cathode leakage testing. When
the push switch for an indirectly heated cathode (under-
lined in the LEAK column of the roll chart) is depressed
ta transfer the cathode to one side of the ohmmeter cir-
cuit, the H-K LEAK button is depressed also to breck the
ground connection of the remaining “lumped" elements
in order that cathode emission current to these elements
will be excluded from the cathode heater leakage meas-
urement.

TRANSISTOR TESTselector__This is aspecial five-posi-
tion multi-circuit switch performing the following func-
tions: a) At the TUBE position the transistor test socket
is de—energized and the meter connected so as to render
it available for line adjustment, leckage testing, and
merit testing; b) At the transistor testpositions, itapplies
a dc bias voltagebetween the collector and emitter soc-
ket terminals, of polarity depending on whether the n~p-n
or p~n-p positions are used.

At the 1 position for either transistor type, the meter is
inserted in the collector circuit in series with a 1K cur-
rent-limiting resistor to measure the current {l¢eo) under
these conditions. At either 2 position, a 200K resistor
is connected between the collector side of the power
supply and the base to put a small current into the base.
The current gain, Beta, is then read on the meter, which
remains in the collector circuit.

WARNING: Becertain asto the type of transistor (n-p=n
or p-n-p) you are testing. Testing a transistor using the
positions designated for the opposite type may damage the
tester meter or the transistor. Note that shorted transis-
tors may cause the meter to read post full scale at the



"N=P=N 1" or P~N-P 1" position. Should this occur,
turn the switch back to the "TUBE" position immediately
ond discard the defective transistor, after you have first
checked to see that the correct test position was used for
the particular type.

SPECIAL SOCKET CONNECTIONS.— Several socket
terminal connections are not standard andshould be noted.
The pilot light socket in the center of the 7-pin socket
is connected across the selected filament voltage (shell
to ground, center post to filament switch arm). The cen-
ter of the loktal socket is connected to ground. The sub-
minlature in-line socket has no numbers assigned to its
seven terminals. [n the Model 666, these terminals are
connected to the push-switches as if they were numbered
1 to 7 beginning at the index dot on the paonel. How-
ever, o consistent connection procedure has been estab-
lished (the roll chart settings are given accordingly),
which is as follows: With tube base and socket indexes
matched (dot orspur ontube base to dot af right of socket
on the panel), the tube leads are inserted in order so as
not toskip anysocket terminals starting from the extreme
right.
OPERATING INSTRUCTIONS

PRELIMINARY STEPS FOR TUBE OR TRANSISTOR TEST-
ING.

1. Insert the power plug in a 105-125 volts AC, 50/60
cps line outiet. Do not use a DC line outlet or any AC
Iine outiet other than specified above.

2. Turn the tester on by rotating the LINE ADJ. control
clock-wise from AC~OFF.

3. Set the TRANSISTOR TEST selector to TUBE, regardiess
of whether it is a tube or transistor that is to be tested.

4. Mcke a preliminary line odjust by holding down the
LINE button while tuming the LINE ADJ. control until
the meter pointer isover the LINE ADJ. mark on the meter
(center scale). Release the LINEbutton at the conclusion
of the adjustment.

TUBE TESTING CONTINUED

5. Pressthe RESET button to release any button which may
be down from a previous setting. Make sure the TRANS-
SISTOR TEST selector is set ot "TUBE",

n ] n

6. Move all 12 lever switches down to the position.

7. Rotate one orboth roll chart wheels until the tube type
you wish to test appears in one of the windows. Obsolete
types will be found ina supplement to this manual.

8. Note the number of lines of settings devoted to the
tube on the chart. Each line of settings corresponds to a
section of the tube (1 line for a single diode, triode, or
pentode; 2 lines for a double diode or triode or pentagrid
converter; 3 lines for aduodiode-triode, etc.) Eachsec-
tionof the tube is tested by making the settings indicated
ona single line of the chart and then depressing the. MERIT
lever. Allinter-elementshort ond leakage testing must be
performed before any of the MERIT tests is performed as

a safeguard to the tube tester. The push=buttons which
must be pressed down to complete the leakage and
short testing are all given in the first line of settings.
Specific Instructions for making settings ond performing
the required tests follow.

9. The first 3settings following the tube type are for the
FIL. selector, GRID control and PLATE control, in that
order, Set these controls accordingly.

10. The next 12 settings are for lever switches1,2,3,4,
5,6,7,8,9,C,V, ond S in that order. Set these levers
accordingly.

11. Check oll settings to make sure that no mistake has
been made.

12. Insert the tube into the socket which matches itsbase.
(The socket just above the TRANSISTOR TEST selector is
for transistors only. Allother sockets are for tubes only).
If the rectanguiar sub-miniature socket is used, turn the
tube so that itsindex (red dot, black dot, glass spur) mat-
ches the dot on the panel; then insert each leod into @
socket terminal inorder, not skipping any socket terminals
starting from the right. If thereis o top cap on the tube,
connect to it with the cap clip lead.

13. Allow sufficient warm=-up time before proceding. For
battery-operated tubes and h.v. rectifiers (1B3 type)
warm up is almost instantaneous; for most receiving tubes
10 to 20 seconds; for high power pentodes, triodes, and
rectifiers20-40seconds. Note that the MERI T test (step17)
should not be performed until the stated warm=up time
has elapsed.

14. Press the LINE button and note the meter reading.
Depending on the filoment drain of the tube under test,
the meter will read more or less to the left of the LINE
ADJ. mark (center scale). Holding the LINEbutton down
turn the LINE ADJ. control until the meter pointer is a-
gain over the LINE ADJ. mark. Release the LINE buttor
at the conclusion of this adjustment.

15. Refer to the first (or only) line of settings for the
tube and note the buttons listed in the LEAK. column.
Press down each of the buttons listed one at a time (in
order), observing the meter each time. (See next para-
graph for evoluation of leakage readings.) The under-
lined leckage buttons are for indirectly heated cathodes;
when these buttons are depressed, the resuiting metef
reading will be valid only when the H-K LEAK button is
also depressed. Failure to do so will not normally cause
damage to the tube, but will give too low a leakage read-
ing due to emission to other elements. Thus, the under-
lined leakage tests are of heater to cathode leakage only.

On cathode leakage test of light duty diodes in multi-
section tubes, meter will notswing across the scale as for
other type of tubes if tube under test is good, and there is
no need to depress tha H-K LEAK button. Underlining of
pin #2 in case of 6AQ7 merely indicates cathode. The
above alsa applies to other tubes af similar types such as
6R8, 658, and 678.

Standard for acceptance or rejection_on_Inter-Eiement

than 5 megs on any test. A stricter standard for high re-




liability opplications would be no less than 10 megs on
any fest.

Standard for Acceptance or Rejection on Cathode~heater
Leckage: Not less than 1 meg for non-power types; not

less than S00K for power types. Half these volues may be
acceptable for tubes approaching end of life, with the
exceptionof tubes usedin audio preamplifiers which may
not read less than 1 meg ot any time,

In general, tubes failing to meet these standards should
be discarded. In ony case, do not perform a MERIT test
on any tube having on inter-element leckage resistance
less than 100K ohms, as this may domage the tube tester,
Note that all required inter-element and cathode~heater
leakage tests for the entire tube have been completed with
the tester set up for the first (or only) MERIT test and be-
fore the first (or only) MERIT test is made. No further
leckage testing is performed thereafter.

Note: Depressing the buttons listed in the MERIT column
actually tests that element for leakage until the MERIT
lever is depressed. A tube giving too low an ohms read-
ing in this condition should not be tested for MERIT,

16. Perform the first (or only) MERIT test on tubes which

have been found satisfactory os to leckage and shorts by

first pressing down the button listed in the MERIT column

and then pulling down the MERIT lever switch. With the

MERIT lever helddawn, reod the merit {(quality) indication

on the DIODES GOOD scale fordiodes and rectifiers, or

the colored areas and percent markings for all other tubes.

Note that although 100% represents norma!l conductance

for a new tube, some tubeswill read higher and some lower
because of the tolerances allowed intube manufacturing.

Note also that the limits of the GOOD, ? (doubtful),

and REPLACE areas are obtained by striking an average
for all tube types and so should not be interpreted in an
absolute manner.

17. If there is more than one line of settings for the tube,
leave the tube in the socket and procede as follows for
each line: a) Reset the lever switches and GRID and
PLATE controls accordingly; b) Depress the button listed
in the MERIT column; c) Pull down the MERIT lever switch
to read the quality onthe meter of the particular tube sec-
tion under test.

18. After testing the last section of a tube, remove the
tube from the socket of the tube tester. Push reset button
andreturn all lever switchesto *1". Failure todo this can
result in damage to the meter when you proceed to test the
next tube.

19. Procede with testing another tube by beginning with
Step 5. If there are no more tubes or transistors to be
tested, turn the LINE ADJ. control counter~clockwise to
its AC~OFF position. A slide switch at the end of the
potentiometer winding opens the primary circuit of the
power transformer and turns the tester off. [f there is a
transistor to be tested, procede directly tostep 5 of TRANS-

ISTOR TESTING ofter completingstep 18 of TUBE TESTING.

CONTINUED PROCEDURE FOR TRANSISTOR TESTING

3. Locate the type number of the transistor to be tested
on the transistor chart. Note whether the transistor is o
n~p~n or a p-n~p type and the specified allowable range
of Beta, Moke sure that the TRANSISTOR TEST selector
is set at "TUBE".

6. Insert the emitter (E), base (B), and collector (C) lead
of the transistor in the corresponding terminals of the trans=
istor sacket located immediately above the TRANSISTOR
TEST selector. ‘

7. Turn the TRANSISTOR TEST selector from " TUBE" to
position 1 on the p~n~p or n~p~n side depending on the
type of tronsistor under test. The indication on the
meter will be proportional to the collector current with
emitter grounded and no base signal. On this test, trans~
istors in good conditionshould recd in the "lcgq GOOD"
area (between 0 and 40 on the 0 to 140 scale); reject
transistors that read outside the "l.go GOOD" orea (higher
then 400n the 0 to 140 sccle), unless note has been made
on the chart that a higher reading is acceptoble.

8. Tum the TRANSISTOR TESTselector to position2 and
read the current amplification factor or Beta (change in
collector current caused by a change in base current) on
the O to 140BetaScale. A good transistorwill read within
the allowable range of Beta as given on the chart for the
particular transistor type. Transistors which do not give
a reading within the specified allowable range of Beta
may still be useable; see data sheet.

9. Turn the TRANSISTOR TEST selector back to "“TUBE"

ond then remove the transistor from the transistor socket.

10. . Procede with testing another transistor by beginning
with step 5. If there ore no more transistors or tubes to be
tested, turn the tester off by turning the LINE ADJ. con~
trol to its AC~OFF position. [f thereis atube tobe tested,
procede directly to step 5 of TUBE TESTING after com-
pleting step 9 of TRANSISTOR TESTING.

NOTE: The only controls having any offect in transistor
testing are the TRANSISTOR TESTselector, the LINE ADJ.
control, and the LINE push-button. Provided that a tube
has not been left inserted in any of the tube sockets, the
settings of any other lever switches, push-buttons or po~
tentiometers on the panel have no effect and are immaterial .

CIRCUIT DESCRIPTION

It may be of assistance in understanding the functioning
of the instrument to examine the following typicol partiol
schematics, each of which indicates the voltages applied
ond the placement of the meter circuit when performing
the ‘tests provided (in accordance with the detailed oper~
ating instructions) for tubes and tronsistors.

Note: Rs denotes the meter shunt resistance selected by
$23 (Lever S). ¢ 1, ¢ 2, ond P 3 denote various a=c
voltages taken from taps on the high voltage secondary
winding of the power transformer and selected by $22
(Lever V). An asterisk denotes the function of current-
limiting.



The functioning of the Model 666 in each of the various
tests furnished is as follows:

INTER-ELEMENT LEAKAGE: A filtered dc test voltage aof
=70 volts is obtained by rectifying and filtering (CR1 and
C1) the 50 valts ac abtained from filoment winding tap.
This valtage isapplied between the tube element isolated
by its transfer switch and the remaining tube elements whose
lever switches are setat the plate, screen, and grid voltage
busses which are grounded through the MERIT and H-K
switches at their normal positions. The current through
this circuit is read in ohms on the meter, Note that the
polarity of the test voltage is evidently such as ta elimi-
nate cathode emission from the reading and that resistor
R8 and LEAK CAL. rheostat R7 restrict the tatal current
to 200ua (full scale)even with a dead short. For heater-
to~cathade leakage testing, the connectian of the "re-
maining" elements ta ground is braken by depressing the
H=K push-switch to remave them from the circuit andleave
in the test circuit the cathade and heater only, This is
necessary because the cathode Is placed at a negative val-
tage with respect ta the "remaining™ elements when it is
selected by its transfer switch and the consequent cathode
emissian current would alsa register on the meter to give a
false low reading of cathode~heater leakage.

LINE ADJ: For line adjustment, resistor R19 and LINE
CAL rheostat R18 (identical toR8 and R7 respectively)are
inserted in the leckage test circuit by depressing the LINE
push-switch to exactly double the total resistance in the
circuit ond reduce the meter indication to exactly half
scale. Theconditian for full=scale and half-scale reading,
set in initial calibration with the LEAK CAL. and LINE
CAL. rheostat R7 and R18, is that the LINE ADJUST po-
tentiometer be set to give 130 volts across the full trans-
former primary (or 105volts across the low endaf the pri-

mary and the primary tap).The LINE ADJUST potentiome-
ter permits duplication of this condition overa = 10% vari-

ation of the actual line voltage from the nominal value
(117 volts).

MERIT TEST:  Several of the many configurations that
occur in MERIT testing areshown above. In general, each

' CR1
O—r——-ﬂ——pTO 50V TAP
-70V _-T—m
' =

LEAKAGE TEST POWER SUPPLY — Also used
for Line Adjust.

test furnish a composite indication of cathode emission
capability and the ability of each grid to control the plate
current in accordance with the design of the tube, plus
the ability af the plate ta receive the regulated current.
Far diodes and rectifiers, the measurement is simply an
emission test. To praperly test agreot variety of tube types,
several plate, screen and ranges of grid voltage are avail-
able from taps an the plate secondary windingof the trans-
former for selection by switch 522 (lever V). These vol-
tages are applied through switch 28 (MERIT) to the plate,
screen, and grid bus bars inter-connecting correspording
terminals on switches S12 thraugh 21 (lever switches |
through 9 & C). The grid voltage is variableby R16 (GRID
potentiameter) from zero to maximum of the rangeselected.,
Note that the plate, screen, and grid voltage contacts on
switches S12 thraugh 21 are grounded at the normal posi=
tion of 528 and that plate, screen, and grid voltagesare
only applied when 528 is pulled down.

TRANSISTOR TESTS: At theP-N=P 1 or N=P~N 1 test posi=
tions of the TRANSISTOR TEST selector, a measurement
is made of the collector current that flows when the e~
mitter is grounded and no signal is applied to the base.
This current is a functian of the temperature, the resis-
tivity of the germanium and, most important, becomes
quite large If there is contamination of the surface of the
germanium or if the transistor has been damaged by a short
circuit. At the P-N-P 2 or N-P-N 2 positions, a small
current is put inta the base via the 200KQ resistor R3 to
permit measurement of the collector-to=base amplification
factor Beta, sometimes call Alpha cb. In some cases the
range of Beta given in the chart has been taken directly
from the transistor manufacturer's specification; in other
coses Beta has been calculated from the grounded-base
Alpha, Alpha ce, according to the relationship:

Beta = .Alpha ce
- ,Klpﬁa ce
These simple tests will determine if the transistor is good
or bad, but will not, of course, duplicate the factory tests
of frequency response, input resistance, output resistance,
collector capacitance and other electrical characteristics

that are necessary for a specific grade of transistor.
v

CR2
o 'F > TO 7.5V TAP
re < c2_l+
&V —!:
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TRANSISTOR TEST POWER SUPPLY



=70V

R8 + R7

M1

TO FIL. VOLT.

a) CATHODE-TO-HEATER
LEAKAGE TEST

=70V
R8 + R7
+
R19 + RI8 R16
GRID

e) LINE ADJUST

-70V

.R8 + R7

M1

TO FIL, VOLT.

b) PLATE-TC-~ALL
LEAKAGE TEST

TO FIL. VOLT

f) MERIT TEST of
TYPICAL PENTODE

c) SCREEN-TO-ALL
LEAKAGE TEST

TO FiL. VOLT.

-70V

R8 + R7

M1

TC FIL. VCLT.

d) GRID-TC-ALL
LEAKAGE TEST

P
+
M1
- Rs
R9
PLATE
o2
1 .
= AN
.
— TO FIL.
—te VOLT,—d

g) MERIT TEST OF TRIODE
1 of A DUO-TRIODE



+
M1
R9
PLATE

®2 R16
R16 GRID
GRID _——— —
- 4+ RI5*
1 f ¢
- 2
— . R9 PLATE M1
10 FIL. T\?OFL'TL' VYV
= VoL, = = :
h) MERIT TEST OF TRIODE i) MERIT TEST of light-duty diodes, (showing
2 of a DUOC-TRIOCDE one diode section of a triode duo-dicde, such
as a 125Q7).
OR
R17* R17*
+
M1 M1
Rs Rs -
P ATE R9 t P'RZTE
L PLATE -
—
F17VAC from
fil. wdg.in
phasewith® 1 R20*
to provide suf- = —
ficientvoltage TC FIL. TC Fil..
VOLT. VCLT.

for iniﬁating
canduction

k) MERIT TEST for power rectifier 1) MERIT TEST for power rectifier
section B of full-wave type.

1) MERIT TESTING of OZ4, OY4 cold=cathode

gas rectifiers (testof one sectionof OZ4 shawn).  section A of full-wave type.

7



R

R17*
+
M1
- Rs
R9
PLATE

Fil. volt., connected
in phase with @ 1 to
provide correct total
voltage for test

m) MERIT TESTING of OB2, OB3, OC3, & OD3 VR tubes.

MAINTENANCE

GENERAL: Included in this section are instructions for
internal adjustments, trouble=shooting, and part replace-
ment. Allinternal adjustments must be performed in the or=
der given on completed kit instruments before they can be
placed in use. The same procedures will serve for perio=
dic readjustments in both kit and factory-wired instru-
ments when reguired by component aging or replacement.

REMOVAL FRCM CABINET: To remove the instrument
from the cabinet, first disconnect it from the power line
and remcve the 14 screws around the edges of the panel
which faster it io the flanges of the cabinet. As all com-
ponents are assembled to the panel, removal consists sim=
ply of lifting the panel out of the cabinet.

WARNING: The operator is exposed to voltages as high
as 300 volts A=C when the instrument is being operated
outside of its cabinet. Take caution toavoid personal
contact with these voltages,

INTERNAL ADJUSTMENTS: a) Disassemble the panel
from the cabinetand [ift the instrument out. b) With the
instrument in its normal operating position and no power
applied, adjust the reading of the meter pointer to zero
by turning the mechanical odjustment screw on the meter
face. c) Connect an a=-c voltmeter of any type across
the 0=130 v . taps of the power transformer and insert the
line plug into a105-130volts AC, 50/60 cps line outlet.
With no tube or transistor inserted in the test socket, and

R4 M1

EMITTER

n) TRANSISTOR TEST 1 (lceo)

N=-P-N

P-N~P -0
EMITTER

o) TRANSISTOR TEST 2 (Beta)

the TRANSISTOR TESTselector set at " TUBE", rotate the
LINE ADJ. control RTuntil the voltmeter reads 130 volts
AC. d) Depress push=switch "C" so that it latches, and
hold the metal clip on the cap lead against the panel so
that it makes good electrical contact. Adjust the internal
LEAK CAL. control, R7, for full=scale deflection on the
meter (zero ohms on the leckage scale). e) Release the
"C" push-switch by depressing the RESET push-button.
Now depress the LINE push-switchand hold it down (this
switchdoes not latch) while adjusting the LINE CAL. con=
trol, R18, for half-scale deflection (the short vertical
"Line Adjust" on the meter scale). This completes the
calibration of the instrument.

Note: The LEAKCAL.control, R7, is locatedon the un=
derside of the chassis near the FILAMENT selector switch,
the LINE CAL. control, R18, is also on the underside of
the chassis, near the LINE ADJ. control.

CLEANING TUBE & TRANSISTOR SOCKET TERMINALS:
After a long period of time, a film of dirt may form on
the inside contact surfaces of the socket terminals which
will prevent good contact with the inserted tube and trons-
istor pins orleads. Spray or pour alittle contact cleaner
through the socket terminals, if this condition occurs, ¢
remove the dirt film and restore good contact surfoces.

Fuse Replacement: Afuseinserieswith the primary wind=-
ing of the power transformer protects the tube tester o=
gainst damage due to overloading, Do not replace ablown
fuse until you have located und corrected the cause of
the failure, which can be any one of the following:
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NOTES: 1. SI to ST1 are part of switch assembly SAT, e 0 ook G
2. 512 to S23 are part of switch assembly SA2.
3. Resistances are in ohms unless otherwise specified (K = X 1000).
4. Capacitances are in microfarads/working volts DC.
5. CW indicates clockwise direction of rotation as seen from the front of the panel.

MODEL 666 TUBE AND TRANSISTOR TESTER

ELECTRONIC

3300 NORTHERN BLVD., L.

INSTRUMENT CO.

INC.

CITY 1, N. Y.



Tube Chart Supplement

Model 666-05
Dynamic Conductance Tube & Transistor Tester
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TRANSISTOR TEST DATA SHEET

The figure of merit tobe measured is the common emitter
current amplification ratio. Various symbols denoting
this quantity include B (beta), Xcb (alpha cb), h21, and
hfe. This quantity (which we will refer to as beta) is re-
lated to the common base current amplification ratio €<ce)
by the following relationships:

ﬁ= 9-‘-5.’._ Nce?‘-é—

1 -oce 1+8

Either quantity may be specified by the manufacturer, de-
pending upon the use for which the transistor is intended.
Ineither case, present manufacturing tolerances are very

Fig. 1

Fig. 2

Fig.3

Fig. 4

broad; a glance at the following tables will illustrate this
point. Therefore, even if a transistor falls outside of the
indicated range, it may still be useable. This decision
is left to the individual. Furthermore, many types have
only a nominal value; that is, no information on the al-
lowable deviation has been made public by the manufac-
turer. In these cases, a reasonable lower limit might be
in the order of one-half of the nominal value. Where no
data is shown, the information is not available. Where
the beta is shown in parentheses, the data was taken on
the basis of a small sampling and is not necessarily anom-
inal value. In all cases, considerable latitude should be
given before deciding that a transistor is defective.

E
C(B

RED

BLACK— WHITE

Fig. 5

* Indicates that the Iceo reading may exceed the normal "lceo GOOD" range.

NO. FIG. TYPE BETA
2N34 1 PNP 40
2N35 1 NPN 40
2N36 3 PNP 45
2N37 3 PNP 30
2N38 3 PNP 15
2N38A 3 PNP 18
2N41 4 PNP 40
2N43 1,4 PNP : 33-50
2N43A 1 PNP 30-65
2N44 1,4 PNP 15-22
2N45 1,4 PNP 9-12
2N47 2 PNP 40
2N48 2 PNP 30
2N49 2 PNP 40
2N63 1 PNP 22
2N64 1 PNP 45
2N65 1 PNP 90
2N76 1 PNP 9-100
2N77 4 PNP 55
2N78 1 NPN 2050
2N79 1 PNP 46

NO. FG. TYPE BETA
2N80 3 PNP
2N81 1 PNP 20-66
2N82 1 PNP 20-60
2N94 1 NPN 40
2N94A 1 NPN 19
2N97 1 NPN 6-19
2N97A 1 NPN 57
2N98 1 NPN 19-100
2N98A 1 NPN 24-100
2N99 1 NPN 19-100
2N100 1 NPN '100-140
2N103 1 NPN 1.5-6
2N104 1 PNP 32-44
2N105 2 PNP 45-55
2N106 1 PNP 25
2N107 1 PNP 19
2N108 3 PNP
2N109 1 PNP 70
2N 11 i PNP 40
aN12 ] PNP 40
2N113 1 PNP 45



NO,

2N114
2N123
2N124
2N125
2N126
2N127
2N130
2N131
2N132
2N133
2N135
2N136
2N137
2N138
2N139
2N140
2N145
2N146
2N147
2N148
2N148A
2N149
2N149A
2N150
2N150A
2N156
2N158
2N160
2N160A
2N161
2ZN161A
2N162
2N162A
2N163
2N163A
2N167
2N168
2N168A
2N169
2N169A
2N170
2N172
2N175
2N180
2N181
2N186
2N186A
2N187
2N187A
2N188
2N188A
2N189
2N190
2NIN
2N192
2N195
2N196
2N197
2N198
2N199
2N200
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TYPE

PNP
PNP
NPN
NPN
NPN
NPN
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
PNP
PNP
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP

BETA

65
30-50
12-24
24-48

48-100
100-140

45
90
25
20
40
60
140
45-48
45
)
(20)
(33)

40*
40*
13
13

28
40
39
50
50

20
40
7-40
30
7-20
()

100140
50-65
40-50
3040

15-25
30-60

NO.
2N204
2N205
2N215
2N217
200

201

202

206
207
208
300

301

302

310
350

352

353

354

880

903

904
904A
905

951

952

953
CK-721
CK=722
CK-725
CK=727
CK-760
CK-761
GT-14
GT-20
GT-34
GT-66
GT-81
GT-83
GT1-87
GT1-88
GT-109
GT-122
GT-760
GT-761
GT1-762
GT-763
HD-398
HD-399
HD-401
HD-402
HD-441
HD-454
OC-70
OoC-71
OC-72
TS-161
T5~162
T5-163
1S=164
15165
T5-166
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TYPE

PNP
PNP
PNP
PNP
NPN
NPN
NPN
NPN
NPN
NPN
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
NPN
NPN
NPN
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP
PNP

BETA

50120
15-35
32-44

70

19
49
35
19
19

9-19

19-49

49-55
(90)

35-55
(28)
(68)

919
19-39
19
39
9140
9140
9-140
45
22

25
40
45
2034
35-45
10-19
100
50-45
35-45
20-34
5090
120
50~90
40
70
140
140

30
30
70
70
19-65
30
47
50
19-100
919
19-32
32-62
62-90
25



