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GENERAL DESCRIPTION

The EICO Model 667 Dynamic Conductance Tube & Transistor Tester is one of the first
thoroughly practical service instruments able to tsst both tubes and transistors. Among its
advantages are rapid and simple operation, close simulation of actual tube operating conditions,
and unexcelled thoroughness and accuracy of tsst. The outstanding mechanical design a.nd

layout, coupled with components carefully selectsd for ruggedness, makes the Model 667 extremely
well-suited for the hard usage of daily service work.

All components of the Model 667 tube tsstsr are assembled to the heavy-gauge aluminum
front panel, which is in turn top-mounted by 14 screws to flanges on all four sides of the steel
case. A detachable steel cover is mountsd to theback of the case with separable hinges so that
the cover may easily be removed for use of the instrument as a counter -top model or replaced
to convert it back to a portable instrument.

There are ten, different tube sockets on the panel to accomodaie modern receiving and
other tube types (see Types Tested below). In addition, pilot and Christmas tree lamps can be
checked rapidly using the centsr of the Novar socket. Aspecial transistor socketaccomodates
both n-p-n and p-n-p transistors. To protect against damage due to current overload, a type
3AG 1 ampere fuse is connected in series with the primary of the power transformer.

SPECIFICATIONS

LINE VOLTAGE & FREQUENCY: 105-130V, 60 cycles. Note: Do not connect to a dc line.

POWER CONSUMPTION: 10 watts withno tube/transistor under test; 50 watts at maximum load.

TYPES TESTED: 5 & 7pin Nuvistors; Novars; Compactrons; 7,9, & 10pin miniatures; 5,6 & 7
pin sub-miniatures (in-line base); 8-pin sub-miniatares {circular base); octal;
loctal, In addition to receiving types, both domestic and foreign, many
small transmitting and special-purpose tubes, voltage regnlators, cold
cathode rectifiers, electron-ray indicators, and ballast tubes are tested.
Tests n-p-n and p-n-p transistors. Pilot lamps are tsstsd in center of
Novar socket. Accessory Model CRU adaptor for testing all color and
black and white picture tubes.

TUBE TESTS: a) Direct-reading of inter-element and cathode heater leakage in ohms on a0 to
20 megohms scale. DC test voltsge always appliedin correctpolarity to elimi-
nate emission effects from reading. b) Merit test, whichis an emissionreading
for diodes and rectifiers and a dynamic conductance {combined plate conductance,

mutnal ﬂnnrﬁ1ﬂfaqﬂn antd pp-nn:unn\ readinefor triodes, tetrodes, and nnnf-ﬂnﬂnn
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TRANSISTOR TESTS: N-p-n and p-n-p types.

TRANSISTOR TESTS: a) Leakage measurement of collector currentwithemitter grounded and

no base signal. b) Direct reading 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 6"

. WEIGHT: 20 lbs.

T
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FUNCTIONS OF CONTROLS

A necessary supplement to the operating instructions isthefo]lcwiiiﬁ-.-de_sg;i_pﬁon of control
functions. Several controls, for example, have unusual secondaf ons “‘which must be
understood in making settinge. '

FILAMENT SELECTOR — The dial of this control indicates rms a=c
power transformer and applied to the tube filament at each pesition,
for grantsd; check the roll chart and set it to the value shown for the particular {x Y:

last position, marked "Z", ia used when checking cold cathode ‘f"ﬁ“ucﬁfﬁs‘fthe 74 for-“which
the plate voltage of the Model 867 is insufficient to initiate"conditction
available from the FILAMENT switch ia thrown in series wifli
the "Z" pesition to provide a total voltage sufficient to initidte
placed in series with this circuit, provides current limitl 73
of conduction. .

LINE ADJ. — This control is a continucusly variable po
of the primary winding. It permits adjustment of trans
ard tsst values despits line voltage and filament 1oad v
to insert a standard resistance in the leakage tsst cir
deflection (LINE mark) when the LINE ADJ. control has %

¥ half-scale
¢lation to the

actual line voltage and filament load. The actual line vo dial of the
LINE ADJ. control with an aceuracy of +3% when line ad d condi-

tions {no tube inserted for tseting).

GRID control — A continuocusly variable potentiome

to a maximum of 5, 15, or 45 volts, depending ofi”
which takes up the first few divisions on the dial
position and inserts a 4000 current-limiting resis
current rectifiers). At settings of 7 and above, the

PLATE control — A continuously variable rheostst 1
fine adjustment of meter sensitivity in conjunc!
the "S" lever switch. -

LEVER V - This is a three section switch with four positions (I .

180 volt tapa on a separats secondary winding on the transformer
switch sections as to provide selection from four combinations
voltages. The plats and screen voltages selected are applied throu
corresponding position contacts on lever switches 1 through C. Th
applied to the GRID potsntiometsr so that the destred portion of the
be accuratsly tapped off hy means of the dial calibration and applied to the g3
on lever switches 1 through C, also through the MERIT switch. The pia
voltages selected at each position of the V switch are as follows: '
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POSITION PLATE SCREEN GRID

AR U A5V 15V 0-5v"
2 90 15 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 resis-
tance placed across the metsr and PLATE control potsntiometer. As such, lever Sis a "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 positions provide a
variety of sensitivities necessary for testing the many tube types encountered. At position 6
of the 8 switch, the grid voltage from the V switch is connected through the 24, 000 ohm current-
limiting resistor in tssting light-duty diodes.

PUSH-SWITCHES 1 through 12 & C -~ Each of these switches serves as a transfer switch for
the tube element connectsd to the corresponding base pin number. The No. 1 switch controls
all connections to the No. 1 socket tsrminals; the No, 2 switch controls all connections to the
No. 2 socket tsrminals; and so forth, in order, through to the Ne. 12 switch for the No. 12
terminal of the COMPACTRON socket. The C swiitch controls the connections to the cap lead,
These push switches serve the following functions:

With the MERIT and LINE switches at their normal position, depressing one of these switches
transfers the corresponding tube element to one side of the ohmmeter cirecuit {with the remaining
tube elements all grounded together with the other side of the ohmmeter circuit) as required
for the intsr-element leakage tests. These push-switches are also primarily responsible for
two of the outstanding features of this tube tester; one feature being that in the majority of cases
all sections of multi-section tubes draw their normal current when any one section is fsstsd;
the second being the rapid tssting afforded multi-section tubes due to the saving in set-up time.
These advantages are obtained because the push switches permit selection of the tube hase pin
which will be connected to the tranaformer power supply through the metsr 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 tssting. The remaining
tube hase pins (connectsd to the push switches whichare not depressed for the particular MERIT
test) are connected either directly to the transformer power supply or indireectly through a
potentiometsr.

RESET push hutton — This hutton is a conveuience intsnded to permit restoring of a depressed
push-switeh to the normal position.

H-K LEAKage push switch — This is a momentary switch which is used for: heatsr-cathode
leakage tssting. When the.push switch for an indirectly heated cathode {underlined in the LEAK
columin of the roll chart) isdepressed to transfer the cathode to one side of the chmmeter circuit,
the H-K LEAK button is depressed also to hreak the ground connection of the remaining "lumped"

elements in order that cathode emission current to these elements will be excluded from the
‘cathode heater lealmoe measurement

AR B R L e L, LA TR LA W BAANI N e

TRANSISTOR TEST selector — This is a special ftve-position multi-circuit switch performing
the following functions: a) At the TUBE position the transistor test socket is de-energized and
the metsr connected so as to render it available for line adjustment, leakage tssting, and merit
testing; b) At the transistor testpositions, itapplieda dc bias voltage betweenthe collector and
eruitter socket terminals, of polarity depending on whether the r-p-nor p-n-ppositions are used.
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At the 1 position for either transistor type, the meter is inserted in the collector eircuit
in series witha 1K current-limiting resistor to measure the current (Ipeo)under these conditions,
At either 2 position, a 200K resistor is connected between the collector side of the power supply
and’ the hase to put a small current into the hase. The current gain, Beta, ig then read on the
meter, which remains in the collector circuif:

WARNING: Be certain as tothe type of transisior (n-p-nor p-n-p) you are testing. Testing
a transistor using the positions designated for the opposite type may damage the
tester meter or thétransistor;. Note that shorted transistors may cause the

- meter to read past full scale at:the "N-P-N 1" or "P-N-P 1", Should this

-.geeur,’ turn the switehback to the "TUBE"™ position immediately and discard

' the defective transistor, after-you have first checked to see that the correct

test position was used ior the- partlcular type.

E

SPECIAL SOCKET CONNECTIONS — Several socket terminal connections are not standard and
should be noted. ' The-pilot light socket in the.center of the NOVAR socket is. connected aeross
the selected fﬂament voltage (shell-to ground; center post to filament switch arm) ‘The-denter
of the Ierct&tjsocke__ c@nnected to greund ‘Th sub-minmhn-e in+-line socket -has no numbers

_ ""tthe mdex dot on the pa.nel HGwever a
) edf(the roll chart settings are given: accord-

OPERATING INSTRUCTIONS

PRELIMINARY STEPS FOR TUBE OR TRANSISTOR TESTING

1. Insert the power plug in a 105-130 volte AC, 60 cps line outlet. Do not use a DC line
outlet or any AC line outlet other than speclﬁed above.

28 Turn the tester on by rotating the LINE ADJ. control clockwise from AC-OFF.

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

A AAalra » n-ne'l

T, Dhaafe a pr Iminary line adj us
ADJ, control until the ter pointer is ove
Release the LINE butto at the conclusion o

- ey  wwe b f ¥ e e e e AL .. T TATTN
INE button while turning the LINE

the LINE ADJ. mark on the meter (center scale).
djustment,

m.
3
n

TUBE TESTING CONTINUED

o. ___Preéls the RESET buttontb release anybutton which may be down froma previous setting.
Make sure the TRANSISTOR TEST selector is set at "TUBE",

6. Move 31115 lever switches down to the '"1" position.

1. f‘-aiﬁotate one or both rell chart wheels until the tube type you wish to test appears in one
of the: wmdows. Obsolete types will be found in a supplement to this manual.
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8. .-Note:the-namber of lines of settings devotsd to the tube in the chart. Each line of
orrésponds to a section of the tube (1 line for a single diode, triode or pentode; 2 lines
for a deuble :diode, triode or pentagrid converter; 3 lines for a duodide-triode, ete.) Each
n-of thie tube is tested by making the settings indicated on a single line of the chart and
then depressing the MERIT lever. Note, however, that iwin or triple section tubes having
identical tube characteristics will occupy one line with two or three plate numbers in the merit
column instead of the nsual single number. Eachof these numbers signifies an individual merit
test. Using the same line of settings, perform each individual merit test.

EXAMPLE: 12AT1, twin triode

In the merit column you will find the entry 16 (one, six). Press 1 to read merit of the
first triode. Press 6 to read merit of the second triode,

safeguard to the tube tester, The push-button which must bhe pressed down to complete the
leakage and short testing are all given in the same line or different lines for different sections
of the tube., Specific instructions for making settings and performingthe required tests follow.

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

10. The next 15 settings are for lever switches 1,2,3,4,5,6,7,8,9,10,11 12, C,V and 8
in that order. Set these levers accordingly.

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

12. 1nsert the tube into the socket which matches its base. (The socket just above the
TRANSISTOR TEST selector is for transistors only. All other sockets are for tubes only). If
the rectangular sub-miniature socket is used, turn the tube so that its index (red dot, black dot,
glass spur) matches the dot on the panel; then insert each lead into a socket terminal in order,
not skipping any socket terminals starting from the right. If there is a top cap on the tube,
connect it with the cap clip lead.

18. Allow sufficient warm-up time before proceeding, 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 rectifiers 20-40 seconds. Note that the MERIT
test (step 17) 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 filament 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 LINE button down turn the LINE ADJ. control until the meter
pointer is agein over the LINE ADJ. mark. Release the LINE button at the coneclusion of this
adjustment. -

15. Refer to the first (or only) line of settinge 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 paragraph for evaluation of leakage readings.) The underlined
leakage buttons are for indirectly heated cathodes; when these buttons are depressed, the re-
sulting meter 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 resistance
reading due to emission to other elements. Thus, the underlined leakage tests are of heater to
cathode leakage only.
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On cathode leakage-test of light duty diodes in multi-section tubes, meter: will not swing
acrosg the scale as for other typa of tubes if tube under test is good, ard there--is no need to
depress the H-K LEAK button, Underlining of pin No. 2 ia case of-:6AQ7 merely indicates
cathode. The above also applies to other tubes of similar types such-as 6RS; 658, and 6T8.

Standard f Y aﬂmni’anr'p of re evf_l n on

leakage) No less tha.n 5 megs on any test,
ould be no less than I0 megs on any test.

ment Leakage! (exchiding- eathode-heater
r standard for bzlgh r@habxhty applications

iter-Ele

Ir
A stricte

Standard for Accepiance or Rejection on Cathode-Heater Leakage:'Not-1éss than: 1 meg for
non-power types; not less than 500K for power types. Half these values may be acceptable for
tubes approaching end of life, with the exception of tubes used'inaudigpreamplifiers which may
not read less than 1 meg at any time,

In general, tubes failing to meet these standards should he-discarded. “Inany:case, do not
perform a MERIT test on any tube having an inter-element leakage wesistance 1ess than 100K
ohms, as this may damage the tube tester. Note that all reguired inter-element and cathode-
heater leakage teste for the entire tube have been completed with the tester set uwp for the first
{or only) MERIT test and before the first (or only) MERIT test is made. No further leakage
testing is performed thereaffer,

Note: Depressing the buttons listed in the MERIT column aetually teste that element for
v rabuem i

T | p— sl 4E AT DTT 1 pee e
_;eaﬂagwnﬁm the MERIT lever is depressed. A tube giving toc low an chms reading

“in“this condition should not be tested for MERIT,
found

16. Perform the first (or only) MERIT test on tubes which bave beenfoundsatiafactory as
to leakage and shorte by first pressing down the button listed in the MERIT column and then
pulling down the MERIT lever switch, With the MERIT lever-hehd:deawar, read the merit (guality)
indication on the DIODES GOOD scale for diodes andrectifiers, or twe eod fnd percent
markinge for all other tubes. Note that although 100% represents mor T A NEWw
tube, some tubes will read higher and some lower because of the iolerances allowed in fube
manufacturing, Note also that the limite of the GOOD, ? (doubtful), and REPLACE areas are
obtained by striking an average for all tube types and so shouldnot be interpreted inanabsolute
manner.

17, If there is more than one line of settinge for the tube, lea¥e the tube inthe socketand
proceed as follows for each line: a) Reset the lever switches.and GRID:and DEATE conirels
accordingly: b) Depress the button listed in the MERIT column;’e) Pulldown the MERTT:lever
switch to read the quality on the meter of the particular tube section under test.

18. After testing the last section of a tube, remove the tube from the socket of the tube
tester. Push reget button and retarn all lever sw1tches to "1”, Failure to do this can result
in damage tu the ‘meter when you proceed fo test the next tube.

19. Proceed 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 ite AC-OFF posi-
tion. Aslide switchat the end of the potentiometer winding opens the primary circuitof the power
transformer and turns the tester off. If there is a transistor to be tested, proceed directly to

Rlirsisisa 1RAT S AL AL lLwr Gaiv Sl Wille

step 5 of TRANSISTOR TESTING after completing step 18 of TUBE TESTING.
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CONTINVUE: PROCEDURE FOR TRANSISTOR TESTING (From Step 4, Page 4)

- riledloeate-4hestype number of the transistor to be tested on the transistozichart, Note
whether thedransister is a n-p-n or p-n-ptype and the specifiedallowable range of Beta, Make
sure that t:-he‘ TRANSISTOR TEST selector is set at "TUBE",

6 -;In&ert the emitter (E), hase (B), and collector (C) lead of the transistor inthe corres-
ponding terminals of the transistor socket located immediately above the TRANSISTOR TEST
gelector. .

Ts: _Turn the TRANSISTOR TEST selector from "TUBE" to position lonthe pP-n-p Or n-p-n
side depending on the type of transistor under test, The indication on the meter will be propor-

tional o ,{-.nw 'H-;n eollector currentwith emitier groundedandnobese signal, . On this test, transistors

REA A wr EAE e B AR R A AN A P T S A g -8 by Tl R g

in goodcond.ttmn should read in the "[ceo GOOD" area (between 0 and 40 on the 0 to 140 scale),
Reject transistors that read outside the "Ipeq GOOD"” area (higher than 40 on the 0 to 140 scale),
unless note has been made on the chart that a higher reading is acceptsble.

8. Tuarn the TRANSISTOR TEST selector to position 2 and read the current amplification
factor or Bets (change in collector current caused by a change in base current) on the 0 to 140
Bets Scale. A good transistor will read within the allowable range of Bets as given on the chart
for the particular transistor type., Transistors which'do notgive a reading within the specified
allowable range of Bets may still be useabie; see dats sheet.

9. Ture the TRANSISTOR TEST selecior back to "TUBE™ and then remove the transistor
from the transistor socket.

10. Proceed with testiog another transistor by beginning with step 5. If there are no more
transistors or tubes to be tested, furn the tester off by furning the LINE ADJ.: e¢ontrol to its
AC-OFF position. If there is a tube to be tested, proceed directly to stsp 5 of TUBE TESTING
after completing step 9 of TRANSISTOR TESTING

NOTE: The only controls having any effectintransistor testing are the TRANSISTOR TEST
selector, the LINE ADJ. control, and the LINE push-bution. 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 potentiometers on the panel bhave no effect and are
immaterial.

It may be of assistance in understanding the functioning of the instrument to examine the
following typical partial schematics, each of which fudicates the voltages appliedand the place-
ment of the meter circuit when performing the teste provlded (in accordance with the detailed
operating instructions) for tubes and transistors.

NOTE: Rs denotes the meter shunt resistance selected by 829 (Lever S). @ 1, ¢ 2, and
¢ 3 denote various a-c voltsges taken from tspa on the high voltsge secondary wmding of the
power transformer and selected by 828 (Lever V). An asterisk denotes the function of current-
limiting.
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The functioning of the Model 667 in each of the various tests furnished is as follows:

INTER-ELEMENT LEAKAGE: A filtered dc test voltage of -70 volte is obtained by recnfymg
and filtering ({CR1 and C1) the 50 volts ac obtained from filament winding tap. This voltage is
applied between the tube element isolated by its transfer switchand the remammg tube elementa
whose lever switches are set at 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 ia read in ohins on the meter. Note that the polarity of the test voltage ia evidently such
as to eliminate cathode emission from the reading and that resiator R8and LEAK CAL. rheostat
R7T restrict the total current to 200ua {full scale) even withadead short, For heater-to-cathode
leakage testing, the connection of the "remaining" elemente to ground is broken by depressing
the H- K'push—switch to remove them from the circuit and leave in the test cireunit the cathode
and heater only. This is necessary because the cathode is placed at a negative voltage with
respect tothe "remaining” elementa when itis selected by its iransfer switchand the consequent
cathode emission current would also register onthe meter to give a false low reading-of cathode-
heater leakage resistance.

LiNE ADJ: For the adjustment, resistor R19 and LINE CAL rheostat R18 (identical to R8 and
R7 respectively) are inserted in the leakage test circuit by depressing the LINE push-switch to
exacily double the total resistance in the circuit and reduce the meter indication to exactiy half
scale. The condition 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 potentiometer be
set to give 130 volta across the full transformer primary {or 105 volte across the low end of the
primary and the primary tap). The LINE ADJUST potentiometer permits duplication of this
condition over a +10% variation of the actual line voltage from the nomihal value (117 volts).

MERIT TEST: Severalof the many coofigurations that occur in MERIT testing are shown above,
In general, each test furnish a composite indication of cathode emission capability and the
ability of each grid to control the plate carrent in accordance with the design of the tube, plus

$hn ~lilis__ 8 dhan wlada e mAassdieen b mAasmaladAAd A e Airmdeas Acd wasadIifi s =
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surement is simply an emission test. To properly test a great variety of tube types, several
plate, screen and ranges of grid voltage are available from taps on the plats secondary winding
of the transformer for selection by switch 828 (lever V). ‘These voltages are ami:bed through
switch $34 (MERIT) to the plate, screen, and grid bus birs imter- conneciinggeeeresponding
terminals on switches S15 through S27 {lever switches 1 through 12 & C)., The grid volta.ge is
variable by R16 (GRID potentiometer) from zero to maximum of the range selected. Note that
the plate, screen, and grid voltage contacts on switches S15 through 27 are grounded at the
normal position of 534 and that plate screen, and grid voltages are only applied when 534 is
pulled down.

CRI
O H » TO SOV TAP
-70V== CI

£
O ' .

LEAKAGE TEST POWER SUPPLY — Also used for Line Adjust
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TRANSISTOR TESTS: At the P-N-P 1 or N-P-N 1 test positions of the TRANSISTOR TEST
selector, a measurementis made of the collector current that flows when the emitter is grounded
andno signalis applied to thebhase. This currentis afunction of the temperature, the resistivity
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 position, a small current is put into the hase via the 200K} resistor R3
to permit measurement of the collector-to-hase amplification factor Beta, sometimes ca d
Alpha cb. In:‘aoﬁ}e ca.ses the-range, oi Beta-givemin the ehart hags lﬁ_‘een**taken divectly (foom,

i -‘n\ ‘N ik} er's Specifieation;|in other cases Beth/has been taledlaidpd Bhors

_u 2B ,-'. A1 DI C, a ceOith L0 LNE '_.|."-- )
Alp c /?e ng- ﬁ%ﬂ’«nﬂ
wdd /s |

These simple teste will determine if the transistor is good or bad, but will not, of course,
duplicate the factory testa of frequency response, input resistance, outputresistance, collector

rananitnneas anwd Aathar alastrisal n]nn'"hni'n\'ﬂulvnna that ara nasacaary for n onanifin ornda ~f

Uuwhll“ll\u\l CLEAWA WAL LAN A R LWL WR O L 2 ZAERE- B AN LA A L LE VT AL L CALL L LU OOl J (=8 Bl.ﬂ-!..ul.\.' 5]- [= L% L e L
transistor.
CR2
o I‘ »TO 7.5V TAP
eV —

o3

TRANSISTOR TEST POWER SUPPLY
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a) CATHODE-TO-HEATER b) PLATE-TO-ALL ¢} SCREEN-TO-ALL d) GRID-TO-ALL
LEAKAGE TEST LEAKAGE TEST LEAKAGE TEST LEAKAGE TEST

-70V
R8+R7
M
+
RI9 + RIS
RI6
8RID
'i-
- TO FIL.
_| _TomL.voLT. i voiLT. 1
¢) LINE ADJUST f} MERIT TEST OF g) MERIT TEST OF TRIODE

TYPICAL PENTODE 1 of a DUO-TRIODE



667 TUBE TESTER »oreersbba PAGE 11

A=)

‘:I__

A —
o——
—

TO FIL..
VOLT, ——

-

TOFIL, °
VOLT.

h) MERIT TEST OF TRIODE

2 of a DUO-TRIODE

j) MERIT TESTING
of OZ4, OY4 cold-
cathode gas rectifiers

L o] £
(test of one section of

0Z4 shown).

R9
PLATE

()]

RIT:

i

117 VAC FROM o )

:\:IL?:%? |1n_:°pmss h g

PROVIDE SUF= . . A
FICIENT

VOLTAGE FOR

INITIATING

CONDUCTION e

i) MERIT TEST of light-duty diodes, (showing
one diode section of a triode duo-diode, such

as a 123QT7).
I
¢ : 1) MERIT TEST for ¢
power rectifier sec-
RIT» tion B of full-wave RI7«
type.
+ ¥
Ml MI
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m) MERIT TESTING of OB2,0B3,0C3, 0) TRANSISTOR TEST 2 (Beta)

& OD3 VR tubes.

MAINTENANCE

GENERAL: Includedinthis section are instructions for internal adjustments, trouble-shooting,
and part replacement All internal ad]ustments must be performed inthe order given on com-

a [ JE B I R

pu—.‘teu Kit instruments beiore they can be p;aceu in use, The saine ﬁrocedm es will serve for

periodic readjustments in both kit and factory-wired instruments when réquired by compenent
aging or replacement,

REMOVAL FROM CABINET: To remove the instrument from the cabinet, first disconnect it
from the power line and remove the 14 screws around the edges of the panel which fasten it to

the flanges of the cabinet, As all components are assembled to the panel, removal consists
simply of lifting the panel out of the cabinet.

WARNING: The operator is exposed to voltages as high as 300 velts A-C when the instru-

ment is being operated outside of its cabinet, Take caution to avoid personal
contact with these voltsges

INTERNAL ADJUSTMENTS: a) Disassemble the panel fromthe cabinetand lift 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 adjustment serew on the meter
face. ¢) Comnect an a-c voltmeter of any type across the 0-130V taps of the power transformer
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and insert the line plug into a 105-130 volts AC, 80 cps line outlet. With no tube or transistor
mseried fii the test socket, and the TRANSISTOR TEST selector set at "TUBE", rotate the
IJNE ABd. control R1 until the voltmeter reads 130 volts AC. d) Depress push- smtch "C" s0
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 leakage scale)., e) Release the "C" push-switch by depressing
the RESET push-button. Now depress the LINE push-switen and hold it down (this switch does
not latch) while adjusting the LINE CAL, control, R18, for half-scale deflection (the shortverti-
cal "Line Adjust” on the meter scale). This completes the calibration of the instrument,

AT, MUan T TAT” MAT o dwn ¥ P b P SR P T RPN T
LB LI iy Ll Cﬁuu.u;,, n(, is located on the under Erslae o1 uie Cri

¢ .
FILAMENT selector switch., The LINE CAL. control, R18, is also on the under-
side of the chassis, near the LINE ADJ. control.

CLEANING TUHE & TRANSISTOR SOCKET TERMINALS: After along periodof time, afilm of
dirt may form onthe inside contact surfaces of the socket terminals which will prevent good
contactwith theinserted tube and fransistor pins or leads. Spray or pour alittle contactcleaner
through the socket terminals, if this condition occurs, to remove thedirt film and restore good
contact surfaces.

FUSE REPLACEMENT: A fuse in series with the primary winding of the power transformer
protects the tube tester against damage due to overloading. Do not replace a blown fuse until
you have located and corrected the cause of the failure, which can be any one of the following:
a} incorrectly set controls; b) voltage applied to shorted elements; ¢} a short developedwith-
in the circuitof the tabe tester In thelastcase, itwill be necessary to use the schematic diagram
to locate andremedy the source of trouble, Note that the fuse is a type 3AG 1ampere and thatis

mounted in a fuse clip on the side of the bracket supporting the power transformer. Do notuse
a higher ampere rating fuse type for replacement,

ROLL CHART MECHANISM: a} Springs: A small spring inside the roll chart mounting bracket
providss a small tension against the bottom of one gear wheel to hold the roll chartin any posi-
tion to which it is set. Excessive tension will impede fast rotation of the wheels when seeking
tube information, and insnfficient tension will result in a tendency of the roll chart to move
from the set position. If necessary, reset the spring to provide the slight tension against the
wheel requu-ed for satisfactory operation. b} Center shaft ciips: There are speed-nut clips

on either end of both center shafts that press against the outer wheel surfaces and hold the
tube-and-wheels assemblies together. If these clips slip out of ‘the shaft, the asgemblies will

22 SO0 AL D - was oL e L SiarT T WS Shanw amreafra WAL Rt et 2§ R g N R

become loose. Should this occur, it will be necessary to unscrew the bracket from the panel
and remove the roller assembhes. Then press the clips agatnst the outer wheel faces,

AVAILABILITY OF NEW TUBE & TRANSISTOR TEST DATA

ROLL CHARTS AND SUPPLEMENTS

As new tube and transistor fypes are released, an adequate number of sampies of each
type are carefully testsd and rated in the EICO laboratories to establish the correct control
settings for testing with the Model 667,

Periodically, new roll charts will be made avatlable that include these new settings. With
eachnew rollchart, a cumulative supplementof testing information on obsolete andrarely used
fypes will also be supplied. When necessary, interim supplements of new testing information
may also be made available,
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NOTE: By filling out and returning to EICO the registration card included with each instru-
ment, the owner can be assured of notification when new charts and supplements
are made available.

USING INTERIM SUPPLEMENT OF NEW TUBE INFORMATION

The new testing information containedin interim supplements, whichmayhe available from
time to time, can be easily entered on the roll chart in current use as fbllows: a) Rotate the
wheel to the blank space left on the roll chart for this purpose; b) Lift the plastic window out
of the panel. (It snaps out of place); ¢) Enter the new data on the roll according tothe headings
lettered on the panel; d) Carefully check to see that you have made the entries correctly;
e) Push the plastic window hack into the panel again. It will snap into place.

ROLL CHART REPLACEMENT

Any new roll chart will include new testing data from previous interim supplemente plus
any additional testing data obtained up to the time of publication; all new types will appear in
their proper positions on the new roll chart.

TAPE ALONG
THIS EDGE

NO.6-32
TINNERMAN NUTS

ROD

S NO.6-32 SCREW

ROLL CHART ASSEMBLY
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To install the roll chart, unfasten and lift out the panel assembly (the entire instrument)
release both rollers and remove the rollers from the bracket. Install the new chartasfollows:
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surface of the chart must face away fromthe roller; b) Wind the chart onto the roller carefully,
being certain that it does not wrinkle or bind on the side wheels; d) Place the other roller
under the one on which the chart is wound so that adjacent gears mesh — then pass the bottom
end of the chart through the opening between the rollers and fasten it tothe surface of thelower
roller with another piece of adhesive tape (pull the chart tight onto the lower roller when you
fasten the end to it); e) Insert the pair of rollers in the roll chart bracket with the full roll
toward the open-side, which when mounted is closest to the panel; f) Mount the bracket on the
front panel with the four screws which were removed at the beginning of the replacementsieps;
g} Finally, check to see that the bracket has been mounted so that the printing on the chart
reads right side up and that turning the wheels to roll the chart through its entire length does
not reveal any binding on the wheels or the chart paper.

CHECKING PILOT LAMPS AND CHRISTMAS TREE LAMPS

In the center of the NOVAR socket is a receptacle for minjatire-hase lamps. Itis suitable
for either screw or hayonet hase types, since both have center contacts on the end of the hase
and shells around the side of the base to serve as the other contact. As the wall around the
receptacle is grounded and the center contact of the receptacle is connected to the rotor of the
FILAMENT selector switch, whatever filament voltage is selected will be applied to a miniature-
hase lamp inserted in the receptacie for testing. The testprocedure, therefore, is the following:
a) Set the FILAMENT selector to the rated voltage of the lamip; b) Depress the LINE button and
turn the LINE ADJ. potentiometer until the meter reads at the LINE ADJ. mark on the scale;

¢) Insert the lamp in the test receptacle. A good lamp will light to its normal intensity.
DEVELOPING SETTINGS FOR NEW TUBES

Paragraphs a through k cover the procedurefor all single triodes and pentodes. Paragraph
1 gives the procedure for half-wave rectifiers, and paragraph m the procedure for light-duty
‘detecting diodes (usually in the same envelope with a triode or pentode). Paragraph n deals
with testing dual-triodes, triode-pentodes, and full-wave rectifiers. B

a) Set the TRANSISTOR TEST selector to "TUBE".

b} Set the FILAMENT selector switch to the required filament voltage. For center-
tapped heaters use the series connection with the higher filament voltage {see stepc).

L)
—

Set lever switches 1 through 12 and C to positions which will connect the proper
source of voltage to each tube element. I..evers 1 through 12 set the connectmns
for base pins 1 through 12 respectively, and lever C sets the connection for the cap
lead. The positions of the switches are as follows: 1 is ground; 2 is filament; 3 is
screen or gptional plate; 4 is plate; 5 is control grid; and 6 is open (no comnnection),
The following rules must be observed: 1) One side of the filament must be grounded;
filament taps must be connected to position 6; 2) For tubes having several pins
connected to the same element, connect only one of these pins to the appropriate
voltage (or ground, in the case of a cathode}; all other suchpins must be connected



PAGE 16 Peedeadaced 667 TUBE TESTER

d)

f)

g)

h)

to position 6; 3) Connect all unused pins and internal shields to position 1 (ground)
unless otherwise specified by the manufactorer; 4) All detecting diode plates (such
as in the 65QT7) must be connected to position 6; 5) For tubes having a maximum
allowable DC plate voltage less than 70 velts, position 3 must be used for the plate.

Insert the tube in the socket and allow it to heat up. Make the lme adjustinents in
the usual manner. Then determine the push-buttons to be preéESed in the leakage
tests by consulting the hase diagram of the tube and selecting the pin numbers which
correspond to the elements. If the tube has an indirectly heated cathode, note which
pin numher is the cathode (for heater-cathode leakage testing). The pin numbers
so determined correspond to the numbers of the push-button switches to press for
the leakage tests. Enter the numbers of these push-buttons in the LEAK column of

the roll chart, underlining the cathode button. It may be convenient to refer to a

similar tube type in making these settings,

If the leakage tests described above show the tube satisfactory, proceed with the
MERIT test procedure. If the Ieakage test results are unsatisfactory, do not
L L .- o L N
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proceed with further {estin

U‘:

Refer to the base diagram for the tobe and deter mine the pin number for the plate.
This push-button number should then be listed in the MERIT column and should
correspond to the lever which you had set to position 4 (step c above). Press this
button, rememberingthat this constitutes a plate-to-all leakage testuntil the MERIT
lever is pulled down,

Refer to the published characteristics of the tube to find the maximum allowable
plate current, or the highest typical operating current listed. Locate this plate
current in one of the charts I-5. Read the corresponding settings of the PLATE
control and the chart number, Set lever S to the chart number, and the PLATE
control to the value as read from the chart. Doing so establishes that the meter
will read 100 on the scale when the plate current of the tube is equal to the desired
value,

Consult the published tube characteristics again and find the maximum’ allowable
de plate voltage. Note that lever Vapplies 45 volts at position 1, 90 volts at position
2, and 180 volts at positions 3 and 4 (all in voltsrms, 60cps). ‘The highést position
of the V lever that may be used is the one at which the rms plate voltags applied
does not exceed rougbly two-thirde of the maximum rated dc plate voltage,

Set lever V at position 1 and the GRID control at 7. Hold down the MERIT lever
and note the meter indication, Increase the GRID control until a meter indication
of 100 is obtained, If this is not possible, release the MERIT lever, return the
GRID control to 7, and advance the V lever to position 2. Again hold down the

AT RTM lavar and nrl-. at tha CRIN aantral for a matar indication of 100, Continue
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this procedure, setting lever V to positions 3 or 4, 1f necessary, to obiain the 100
meter indication, If the GRID control appaars to "saturate” thatis, ifan increase
in its setting causes very little increase in the meter mdication Iever V should be
advanced to the next position. Be careful not to exceed the maximum allowable
plate voltage when making this setting. For the new 12 voltautomobile radio types
(30 volts dc maximum plate voltage), set the plate element lever to position 1only.
When the correct V lever and GRID control settings are found, release the MERIT
lever and remove the tube from the tester,
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entering chart 5 at the maximum allowable diode plate current and reading off the
corresponding PLATE control setting. The GRID control remains at the setting
previously developed for the triode or pentode section (ifany) inthe same envelope,
{Actually the GRID control setting has no effect in this test provided that it is set

akove 7; itisleftat the previously developed setting to avoid unnecessary re-setiing, )

The V lever is set firstatposition 1and the meter reading observed with the MERIT
lever held down. Note that the voltage applied to the diode in this test is the grid
voltage selected by the V lever; namely 5 volts at position 1, 15 volts atpositions 2
and 3, and 45 volts at position 4 {(all in volts rms, 60 ¢ps). Refer tothese voltages
to determine whether the maximum voltage that can be applied to the diode is
exceeded at any V lever position. If the meter reading at the V lever position 1 is
substantially less than 100 on the 0-140 scale, proceed to positions 2 and 4 succes-
sively (position 3 is identical to 2 as rega.rds orid voltage) if need be, observing
the limitation of maximum allowable applied voltage. If and when you come to a
position of the V lever for which the meter reading does appreciably exceed 100,
reéturn the Vlever to the next lower position and adjust the PLATE control for a
meter reading of 100, If this does not occur even at V lever position 4, adjust the
PLATE control for a meter reading of 100 at this position; the current drawn will
normatly be sufficient for a good test. Completion of the procedure is covered in
steps j and k above, except that instead of finding an average GRID control setting
{step j), find an average PLATE control setting,

The foregoing applies only to single triodes, pentodes, light-duty diodes included

in the same envelone with a triode or npnfnr]p and half-wave rectifiers, For dual
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triodes or trmde-pentodes both sections of the tubes should have the cOrrect opera-
ting voltages applies simultaneously. For a triode-pentode, connect the triode
plate lever to position 3, the pentode plate lever to position 4, and the pentode
screen lever to position 3; both control grid levers may be set at position 5. Refer
to the roll chart settings for the 6U8 and 12AUT for this type of cperation. In the
case of full-wave rectifiers, only the section under tsst has the operating voltage
applied. Refer to the roll chartseitings for the 5U4 as atypical full-wave rectifier,



REPLACEMENT PARTS LIST FOR 667

SYM. # STOCK # AM'T. DESCRIPTION

C1 23010 1 capacitor, elec., 10mf-150V

c2 23001 1 capacitor, elec., 10mf-25V

CR1 93003 1 rectifier, 50ma

CR2 95000 1 rectifier, diode

F1 91002 1 fuse, 1 amp

11 92006 1 pilot lamp

M1 12015 1 meter, 200ua, 1KQ

R1 19012 1 potentiometer, WW, 2000, 25W, w/SPST
R2 10406 1 resistor, 68082, 1/2W, 10%

R3 11026 1 resistor, 200K, 1/2w, 1%

R4 10432 1 resistor, 1K, 1/2wW, 10%

R5 11062 1 resistor, 1299, 1/2wW, 1%

R6 11061 1 resistor, 509, 1/2W, 1%

R7 18023 1 potentiometer, 100K, (LEAKAGE CAL.)
RS 10544 1 resistor, 270K, 1/2W, 5%

R9 19010 1 potentiometer, 3K, 4W, 5%

R10 11056 1 resistor, 683W, 1/2W, 1%

Ri11 11057 1 resistor, 1719, 1/2w, 1%

R12 11058 1 resistor, 42.7Q, 1/2w, 1%

R13 11059 1 resistor, 10.79Q, 1/2wW, 1%

R14 11060 1 registor, 3.57Q, 1/2W, 1%

R15 10774 1 resistor, 24K, 1W, 5%

R16 - 19011 1 potentiometer, 5K, 4W, 5% w/SPST
R17 14504 1 resistor, 4009, 5W, 10%

R18 18023 1 potentiometer, 100K, (LINE CAL.)
R19 10544 1 resistor, 270K, 1/2w, 5%

R20 14505 1, resistor, 3K, 5W, 10%

SA1 65006 1 switch assembly, push button (S1-S14)
SA2 65005 1 switch assembly, lever (S15-529)

S30 60042 1 switech, roiary 22 pos. (FILAMENT)
S31 60046 1 switch, rotary, 5 pos, (TRANSISTOR)

$32 switch, (part of Ri) (AC-OFF)

S33 64001 1 switch, push button (LINE)
S34 63000 1 switch, lever (MERIT)
835 switch (part of R16)
T1 30017 1 power transformer
XF1 97802 1 fuseholder
X11 97709 1 pilot lite assemble
XTR1 97043 1 socket, transistor
Xvi 97029 1 socket, 7 pin sub-miniature
XV2 97072 1 socket, 5 pin NUVISTOR
XVv3 97073 1 socket, 7 pin NUVISTOR
Xv4 97024 1 socket, 7 pin miniature
XVh 97030 1 socket, 8 pin sub-miniature
XVe6 97068 1 socket, 10 pin
XV7 97003 1 socket, OCTAL
XV8 97074 1 socket, NOVAR w/bulb socket
XV9 97064 1 socket, 12 pin COMPAC TRON
XV10 97001 1 socket, LOCTAL
40000 22 nut, hex, No. 6-32
40001 6 nut, hex, 3/8"
40004 2 nut, hex, No, 2-56



STOCK# AM'T DESCRIPTION

40007 6 nut, hex, No, 4-40

40016 1 nut, hex, 1/2"

40017 8 nut, Tinnerman, No. 8

40019 4 nut, Tinnerman, No, 6

40021 4 clip, Tinnerman, push on
40023 1 nut, push on (8pin sub-mintature)
40024 1 nmut, push on (7 pin sub-miniature)
41003 8 screw, No. 8-32 x 3/8

41035 14 screw, No. 6-32 x 1/4 self-lapping
41086 20 screw, No., 6-32x5/18

41089 1 serew, No, 6-32 x 3/16 Rd. Hd,
41090 8 screw, No. 4-40 x 5/16

41108 2 screw, No. 2-56 x 3/8

42001 5 washer, flat, 3/8"

42002 26 washer, lock, No, 6

42007 B washer, lock, No, 4

42029 1 washer, rubber, 1/2"

42053 2 washer, lock, No, 2

46001 1 grommet, rubber, 1/4"

53011 5 knob, control, round bar
53012 15 knob, push, black

53013 1 knob, push, red

53072 16 knob, lever type, bhlack

57000 1 linecord, biack

80139 | panel

81081 1 bracket, transformer

81083 1 bracket, roll chart

81959 1 bracket, left

81960 1 bracket, right

82101 1 strain relief

87002 1 handle, plastic folding

88028 1 cabinet

88029 1 cover

89726 1 roll chart

89565 4 gear, roll chart drive

89566 2 roller, roll chart drive

89567 2 rod, roll chart drive

89568 1 damper, roll chart drive

89569 2 window, plastic

98501 1 cap, grid, black, insulated
89727 1 supplement, roll chart

66120 1 Instruction Manual

66367 1 Construction Mamual (Stsps & Figures)




MODEL 667 ADDENDUM - TRANSISTOR

{For Inshruction Menual)

An Improved procedure has been developed for transistor testing, which Is described in the

following revision of steps 5 1o 8 on page 7 of the Inshruction Momsal. No fransistor.chart: is

provided, as It Is not required when using the revised test'procedure. With the great nomber of
transistors now avallable;, a transistor handbook would. b needed; in any case, to determine the

type (p-n—p or n-p-n) and besing of ail the transistors to. b encountered,

Revised Steps 5 to 8, Page 7 of the INSTRUCTION MANUAL:

S

7

Refer to a transistor handbook for the type (p=n-p or n-p=n) and basing of the transistor to be
tested. Note that only signal transistors can be tested with the insfisneént and the criterta
described below apply only to signal Transistors (not power transistors).

Insert the emitter (E), base (B), and coliector {C) ieod of the transistor in the corresponding
terminais of the transistor socket located immediately above the TRANSISTOR TEST selector.

Tum the TRANSISTOR TEST selector from *TUBE" to positian 1 {first position awey from "TUBE")
on the p-n-p or n=p-n side depending on the type of transistor under test. The Indlication on
the meter will be proportional to the collector current with emitter grounded and no base
signal. On this test, transistors in good condition shouid preferably read In the ®ico GOOD"
area between 0 and 40 on the 0 to 140 meter scale, but are acceptoble with readings up to 80
on this scale, Reject fransistor that reqds above 80 on this test,

Turn the TRANSISTOR TEST selector to position 2 (second position away from *TUBE®), and

read the DC Beto (ratio of collector current to base current)s The minimum acceptable DC

Beto reading depends on the ico reading obtoined in step 7, The higher the Ico reading (up to
the maximum acceptable {imit of 80), the higher the minimum acceptobie DC Beto reading is,

in direct proportion, Numerically, the minimum acceptable DC Beta reading Is siightly more

than 60% of the Ico reading on the 0 to 140 meter scale, Examples: If the Ico scale reading

is 80, the minimum acceptable DC Beto reading is 50; if the Ico scale reading Is 40, the minimum
acceptable DC Beta reading Is 25,

Page 9 of the INSTRUCTION MANUAL:

Delete the foilowing material from the texts

*In some cases, the range of Beta glven in the chart has been token directly from the
transistor manufacturer's specification; in other cases Beto has been calculated from the
grounded base Alpha, Alpha ce, according to the relationship:

Aipha ce
I-Aiphace

Beta =



MODEL 667 ADDENDUM (Continued)

Revise the remaining text as followss

eThese stmole fests, when related to each other as described in the fest procedure, witl

1EPT & FERIrErs Thews ey

determine If the transistor Is good or bade, They do not, of course, duplicate the factory
tests of frequency response, Input resistance, output resistance, colleckor capacitance,
and ofher elecirical characteristics that are necessary For a specific grade of transistor,

Page 12 of the Instruction Manuai:
inFigure n) TRANSISTOR TEST 1, add a shunt resisior R5 ocross meter Mi.

In Figure o) TRANSISTOR TEST 2, add a shunt resistor R6 across meter M1,

ILE. 1495 EICO Electronic Instrument Co. Inc., 131-01 3%th Ave,, Flushing, N.Y., 11352
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