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Dwaar Friend:

Congratulations on your purchase of B & K-Precision
Test Equipment, and welcome to the B & K-Precision
family. We hope your experience with your new test
squipment will make you a lifetime B & K-Precision
CustoImer.

Your instrument is backed by more than 20 years of
experience in designing and manufacturing. Our most important goal is your
satisfaction. At B & K-Precision, test equipment 15 made to meet the demands of
the field, focusing on dependability and accuracy. We also concentrate on
gimplicity and operating ease with features that reduce the possibility of human
error and speed the servicing process.

In order 1o determine the type of test units that are needed we have been guided
by letters and reports from technicians and engineers who use the equipment daily.
Our field tests and studies have helped provide better and faster service techniques.

B & K-Precision product designs are constantly reviewed, and refinements are
made or new models developed to meet advances in our industry and to fill your
needs. We set our standards high so you can be assured that B & K-Precision test
instruments you buy represent advanced design, quality construction, and
dependable long-term performance at a price you can afford.

If you have any comments or thoughts about our products, or test equipment in
general, I would be delighted to hear from you.

Thanks for your confidence in B & K-Precislon and we look forward to serving
wou for a long time to come.

Sincerely,

Cothdn_

Carl Komm
Fresident
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INTRODUCTION

THE MODEL 467 UNIQUE TRIDYNAMIC® APPROACH

The Model 467 CET Restorer/ Analyzer has been designed by B & K to évaluate any
television picture tube with a high degree of accuracy. This professional quality
CRT tester wtllizes solid state digital multiplexing cireuits which provide new
testing capabilities. This unique TriDynamic® approach to CRT testing makes it
possible to test all types of CRT s — even Trindtrons and in-line types — by using
just one simple test procedure,

SPECIAL FEATURES

Each test function has been designed to provide more rapid testing, in addition to
reducing human error. These features include:;

1. A control panel which puides the user easily through the correct test sequence.

2. Three precision meters that display emission from all 3 guns simultaneously, to
minimize 1esting time,

3. Simultaneous leakage measurements between all important elements. No
controls to adjust, Even cathode-to-cathods leakage can be detecied,

4, Heater voltage, G1 voltage, and line voltage are precisely and simultaneously
indicated on the three meters.

5. Continuously variable heater voltage, which can be precisely set on the meter.
All common CRT heater voltages are premarked on the meter scake, The
voltages to G1 and G2 are continuously varighle, permitting the tube to be
checked under conditions simulating its actual use in the receiver,

6. Mew color tracking feature which greatly reduces time required for determining
proper color gun tracking.

7. A mew, greatly improved rejuvenation capability is provided for each gun
independently. The entire process i automatically timed and operated by
gimply depressing the RESTORE button. The rejuvenate feature provides
maxirmum cathode restoration while at the same time minimizing the
possibility of cathode destraction.

8. Simplified sutomatic life test.

9, Function swdiching between rejuwenation and emission test permits instant
evaluation of restoration effectiveness,

10, Mew, improved, moreé versatile adapter set is included. It provides capability to
directly test more CET types with fewer adapters than any other currently
available tester,

11. Continuity to focus electrodes is quickly checked by the simple push of a
button,

12. Short indicator lamp shows instantly when G1-K short has been successfully

removed,



SPECIFICATIONS

TYPES OF CRT'S TESTED: All black and white and color TV picture tubes,

TESTS PERFORMED:
Emissi

Leakage

Tracking (Color Tubes)
Life

Focus Continuity

RESTORING FUNCTIONS:
Shorts Removal
Gun Cleaning and Balancing
Cathode Rejuvenation

METERS: (Three; 214™; D" Arsonval movement.)
Meter Indications:
Emission (0-2mA)
Restoring Current (0-2 scale)
Heater Voltage (0-15V)
G1 Bias Voltage {30-100V)
Power Line Voltage (100-130V)

TEST VOLTAGES:
Heater: 00— 7@ 2,04
T— 14 & 600 mA
Gl Biag: Neg. 30 to Neg. 100 VDC
G2 Supply: Normal, 0-350 VDC
High, 180-530 VDC

ACCESSORIES:

CRT Socket Adapters: 6 supplied; optional adapters available for all common

TV picture tubes.
Set-up Chart: Shows adapter number and test voltages.

POWER REQUIREMENTS: 117 VAC, 60 Hz, 40 Watts.

FUSES (INTERNAL): Heater Supply — Type 3AG, 0,34 Slo-Blo
High Voltage Supply — Type 3AG, 3/8A Slo-Blo

CASE: One-piece, high-impact polyethylene, with Internal cord and adapter

storage.
SIZE: 13W" x 107 x 54",
WEIGHT: 10 lbs,



SAFETY PRECAUTIONS

The proper power line supply voltage is indicated on the chassis where the
power cord éntérs the instrumeént. Do not attempt to operate this instrument
from a power source other than specified.

When testing any CRT that is installed in a chassis, first disconnect the chassis
power plug from the AC line outlet, DO NOT APPLY POWER TO THE TV
CHASSIS AT ANY TIME DURING THE TEST OF A CRT.

BRIEF SUMMARY OF WHAT THE 467 WILL DO

The Model 467 CRT Restorer/ Analyzer will:

1.
2
3

Rapidly test a cathode ray tube for satisfactory emission.
Restore tubes having low emission.

Check for shorts or leakage between the elements in the tube, and also indicate
between which elements the fault exists.

Check relative cathode emdsdon, to directly and rapidly indicate balance
(tracking) between the guns of a color CRT.

Check the life expectancy of the fube.

Repair the most common shorts in cathode ray tubes: those between cathode
and G1.

Check continuity to the focus electrode of the gun(s).



CONTROLS AND INDICATORS

1. Function Switch:

2. G2 Voltage Range Switch:
NORMAL position

HIGH position

3, HTR RANGE Switch:

0— & position
4 — 7 position
T - 9 paosition
& — 11 position
10 — 12 position
12 — 14 position

4. SET HEATER Contrgl:

5. RED/B&W meter:

6. SET GI Control;

7. GREEN Meter:

% BLUE Meter

Selects Main Functions.
POWER OFF
SET-UP
SET CUTOFF
TEST EMISSION
RESTORE

Selects two ranges of G2 supply
voltage.
0 — 350 VDC
180 - 530VDC

Coarse adjustment of heater voltage.
0~ 4VACE20A
4— TVACE&2.0A
T— 9VACE0.6A
- 11 VAC @0.6A
10— 12 VAC & D.6A
12— 14 VAC & 0.6A

Fine adjustment of heater voltage
£2VAC.

Reads emission of red gun or black
and white tube. Reads heater volt-
age when FUNCTION SWITCH (1)
is in SET-UP position.

Adjusts control grid bias voltage
when FUNCTION SWITCH (1) is in
SET-UP position.

Reads emission of green gun, Reads
value of G1 bias woltage when
function switch i in SET-UP

position,

Reads emission of blue gun. Reads
power line voltage when FUNC-
TION SWITCH (1) s in SET-UP
position,



9. LEAKAGE Lamps: Indicates leakage from cathodes 1o
heater or GI and betwesn cathodes
when FUNCTION SWITCH (1) is in
SET-UP position.

10. G2 Control — RED

il. G2 Control — GREEN Adjusts value of G2 voltage to SET

CUTOFF condition of test,

12. G2 Control — BLUE coneitan

13. TRACKING Pushbutton: Activates tracking adjustment con-
trol.

TRACKING Control: Simultancously varics readings of
the three emission meters (5, 7, 8,)
from 105 to 905,

14. LIFE Test Pushbuiton: Automatically reduces heater volt-
age by 13% from the value set on
meter (5) -

15. FOCUS Test Pushbutton: Activates focus electrode continu-
ity test.

FOCUS OK Lamp: Indicates continuity from CRT base
pin to focus electrode,

16. REMOVE SHORTS Pushbutton: Diischarges capacitor through short
between 1 and cathode,

G1-K SHORTS Lamp: Indicates presence of short circuit

between G1 and cathode,

17. REJUVENATE/CLEANsBALANCE Selects value of high voltage to be

Selector Switch: uzed for REIJIUVENATE or

CLEANSBALAMNCE operation,

18 Applies restoring voltage between

19.; RESTORE Pushbuttons: Gl and cathode, and simml-

20, taneously mierrupis heater voltage,

21. RESTORE Ballast Lamp: Indicates restoring current in ballast
lamps.,

21, POWER Lamp: Indicates power i3 “on™.
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USING THE MODEL 467

INTRODUCTION

The following procedure describes in detail the use of the 467. In addition,
comments and notes are provided regarding the significance of the readings to akd
the user in interpreting the measurements obtained.

Because of the unigue design of this instrument, all tube types are tested in the
same manner regardless of gun structures. After the user has become thorpughly
familiar with the instructions and the instrament itself, he will need only 1o refer to
the SET-UP CHART booklet.

HOW TO USE THE SET-UP CHARTS

For convenience, color and black/white CRT's are grouped separately. In each
group the tubes are listed first in increasing numerical order by screen size, whether
in inches or millimeters; then in alphabetical order, by the letters following the
SCTEEN Eibe,

Forelgn tubes having alphabetical prefixes are listed at the end of the listing of
tube types having numerical prefix identification.

OPERATION
{Refer to Control Panel [llustration)

A, SET-UR
1. Set FUNCTION Switch (1) to the OFF position.

2. Plug the Model 467 linc cord into a convenient power cutlet.

3. Set all variable controls fully counterclockwise,

4. Locate the type number of the CRT to be tested in the SET-UP CHART.

5, Select the adspter by the number indicated and connect it to the sdapter
cable,

6. Place the G2 NORM/HIGH (2) in the NORM position.

7. Set the HTR RANGE Switch (3) to the range which includes the heater
voltage shown in the SET-UP CHART.

8. If the CRT to be tested is mounted in the TV set, make sure that power to
the TV set it removed, preferably by unplugging the set. A shock hazard
and possibility of damage to the 467 exists if an attempt is made 1o test
the CRT with the TV set operating.

9, Connect the socket adapter to the base of the CRT, taking care to align
keyway properly.

10. Rotate the function switch to SET-UP position.

9



11. Carefully adjust the SET HTR control (4) while observing the HTR
VOLTS scale of the RED/B&W meter {5) for the heater voltage indicated
in the SET-UF CHART. For convenience, the most common heater
voltages are precisely marked.

12, Adjust the SET G1 control (6) while observing the G1 VOLTS scale of the
GREEN meter (7) until the meter indicates the value of G1 specified in
the SET-UP CHART. {50V unless indicated by*.)

13. The LINE VOLTS scale on the BLUE meter (8) automatically monitors
line voltage present at the time of the test while the FUNCTION switch is
in the SET-UP position. This may be helpful in diagnosing some symptoms
related to low line voltage. For example, a marginal picture tube might
perform very poorly with low line voltage because of the reduced heater
voltage,

LEAKAGE TEST:

With the FUNCTION switch in the SET-UP position, observe the five
LEAKAGE lamps (9). When glowing, these lamps sutomatically indicate
leakages between cathodes, or from any cathode to the heater or to G1. For
example, il the KB, KR, and G1 lamps glow, it is an indication of leakage
between the blue cathode, the red cathode, and the control grid. Only those
elements which have leakage between them, in the arder of 2 megohms or less,
will be indicated by the lamps glowing.

NOTE

If the leakage lamps glow very faintly, even though the CRT tests
normal In all other functions, the cause may be dirt or other
contamination between the tube base pins, This can usually be

ignored,

Heater-Cathode Leakage: Leakage between heater and cathode cannot be
repaired. When such leakage is determined to be the cause of set malfunction,
it is necessary o replace the picture tube. If the TV heater power source
permits the use of an lsolating transformer, its use may restore normal
operation.

Cathode-to-Cathode Leakage: Excessive leakage between cathodes can some-
times result in TV set malfunction, Such leakage cannot be repaired.
Grid-to-Cathode Leakage: Excessive leakage or a short between the control
grid and cathode is a common fault in picture tubes. Any current path below
two megohms will light the G1-K LEAKAGE lamp (16). Shorts snd leakage
paths below 20k ohms will also light the GI.K SHORTS lamp when the
function switch is in the RESTORE position. If only leakage is indicated,
reslore the tube by using the CLEANSBALANCE procedure: if a G1-K short
cxists, use the REMOVE-SHORTS procedure (see “RESTORING THE
PICTURE TUBE™),



C. SET CUT-OFF:

1. Rotate the FUNCTION Switch to the SET CUT-OFF position. The 3
meters should réad 2eéro or shightly above or below zéro.

2. Slowly advance each of the three G2 controls (10), (11), and (12)
clockwise until the corresponding meter rises one small division of the
meter scale, This adjustment sets the G2 voltage at the value for spot
cut-off of each color gun. If a tube or gun cannot be brought out of
cut-off by advancing the G2 control fully clockwise, place the G2
NORM/HIGH switch (2) in the HIGH pesition.

NOTE

For black and white tubes, use only the RED G2 control, Make sure
the others are turned fully counterclockwise.

D. EMISSION TEST:

Rotate the FUNCTION Switch to the TEST position, The three meters will
indicate the cathode emission current for each of the three electron guns. In
some instances, the meters may read somewhat beyond the full scale
deflection. This indicates that the twbe has excellent emission. A greater than
full scale reading will not in any way damage the instrument. In some cases, the
current may rise to approximately % or % scale and then slowly decrease,
Evaluation of emission should be made when the readings have stabilized. In all
cases, if the emission readings stay well within the green (GOOD) area, the
emission characteristics of the tube may be considered acceptable. If emission
reads in the red (BAD) area, proceed to REJUVENATE (see “RESTORING
THE PICTURE TUBE™).

E. TRACKING TEST:

1. With the FUNCTION Switch in the TEST position, depress and hold the
TRACKING pushbutton {13),

2, With TRACKING button depressed, rotate the TRACKING knob (13) so
that the pointer of the highest reading meter coincides with the SET
TRACKING LINE located at the high end of the yellow wedge on the
meter scale,

3. Observe the other two meters and note if the readings are within the
yellow tracking wedges on each meter. If all thres pointers are within the
yellow wedges, the tracking ratic of the CRT is acceptable. If the tube
does not track, proceed to CLEANsBALANCE (ses “RESTORING THE
PICTURE TUBE™),

4, When the TRACKING button is released, the three meters immediately
will return to the original emission readings that were obtained in the
emission test. The tracking pushbutton may be depressed as often as
desired without affecting the calibration of the emission readings.

11



F. LIFE TEST:

l. With the FUNCTION Switch in the TEST position, depress and hold the
LIFE pushbutton (14) and allow the emission readings to stabilize, For
acceplable long term CRT performance, the readings should stay in the
green (GOODY) area, The less the emission drops, the longer the Nfe
expectance of the tube.

2. While holding down the LIFE button, depress the TRACKING button and
perform the TRACKING test of Step E. For acceptable long-term
performance, the CRT should maintain tracking with the LIFE test button
held down.

3. Release the LIFE and TRACKING buttons.

4, If life expectancy is poor, proceed 1o CLEANSBALANCE.

KOTES

Other clues for judging life expectancy are obtained by observing the
“warm-up™ and “cool-of™ behavior of the cathode. To make these
observations in the TEST position, press any RESTORE pushbutton
(18, 19, 20). This interrapts the heater circuit and males it possible
to observe the rate at which the emission rises and falls as the
cathode heats uwp and cools down,

Since the emilssion from all three guns of a color CRT is displaved
simultaneously, significant dilferences between cathodes are easily
observable. If, for instance, during warm-up, one gun reaches full
emission much slower than the other teo, it s an indication that
there may be very little good material left on that cathode or that its
heater has been dislodged away from the cathode causing lower than
normal cathode temperature. In cither instance, it is a further
indication that short Ufe may be expected from that gun. A good
tube will reach full cmission levels and will frack within two
minutes.

Simdlarly, the “cookaff™ characteristic can provide another clue for
judging life expectancy, Observe the time it takes for emission from
each gun to fall after the heater voltage is interrupted. If, for
instance, two guns maintain full emission for 7 to 10 seconds, and
the third gun falls rapidly after 3 or 4 seconds, short life can be
expected from that gun,

G. FOCUS ELECTRODE CONTIMUITY TEST:

With the FUNCTION Switch in the TEST position, depress the FOCUS
pushbuiton {15). Observe the FOCUS-0K lamp (15). If the FOCUS-OK lamp
glows or flickers, the focus electrode continuity to the tube base pin is good.

12



NOTE

It is also possible to check for an open intérconnection in color
CRT's, with individual focus electrodes that are internally connected
by welded straps. To do this, push the FOCUS test bution and
observe the 3 emission readings on the meters.

If all 3 meter readings drop approximately the same amount, the
inter-clectrods continuity is good.

If one or two meter readings drop slightly whilg the other drops to
near zero, there is no continuity to the focus electrode of the fow
readirig gun, even though the FOCUS-OK lamp glows.

If the tube tests bad for focus continuity, a decision to replace the tube should
be bazed on actual performance in the TV set. If the focus Is not objectionable
to the costomer, the CRT need not be replaced.

RESTORING THE PICTURE TUBE

The Model 467 employs three restoring functions: REMOVE SHORTS,
CLEANSBALANCE, and REJUVENATE, All three are available in the RESTORE
position of the function switch.

LEAKAGE AND SHORTS: Excessive leakage or a short betwesn the control
grid and cathode will show wp in the LEAKAGE test that is sutomatically
perforined during SET-UP. A low resistance short (less than 20k ohms) can be
removed by the REMOVE SHORTS procedure. High resistance leakage is most
successfully removed by the CLEANsBALANCE procedure. If grid-to-cathode
leakage was indicated in the LEAKAGE test during SET-UP, use the following
procedure,

A. REMOVE SHORTS:

1.
2

3

Set the FUNCTION SWITCH to the RESTORE position.

Obsarve the G1-K lamp (16) If it iz not glowing, a high resistance leakage
is indicated; use the CLEANSBALANCE procedure.

If the G1-K lamp glows, push the REMOVE SHORTS button (16) and
release. If the short has been successfully removed, the lamp will not glow.,
If the lamp continues to glow, repeat Step 3 several times. Wait 5 to 10
conds betwesn operations. If the short has not been successfully
removed, reduce the heater voltage by tuming the HTR RANGE (3)
switch 1o the lowest range. If the G1-K shorts lamp goes oul as the
cathode cools, it indicates that the short may be due to mechanical
expanzion of the cathode, Such shorts usually cannot be remaoved.

After the short is removed, resume the testing procedure,

13



NOTE

One or more LEAKAGE lamps may glow temporarily if the

EUNCTION switch remains in RESTORE position for longer than
15 seconds. Also, if retuming to SET-UP to re-check leakage, wait at
least one minute to get a true leakags indication,

CLEANING, BALANCING AND REJUVENATING

Cleaning and balancing is a low energy restoring operation, 1t can be used
safely on all tubes to eliminate surface contamination causing high resistance
leakage of for further improving the emission of a fairly good cathode to restore
tracking or increase life expectancy. Rejuvenation is a higher cncrgy procedure far
restoring cathodes when the emission is below usable lovels.

High level rejuvenation of one gun can occasionally reduce the previous efmission
reading of another gun, particularly if that gun had just besn rejuvenated.
Therefore, after rejuvenation, it is often desirable to “togch-up™ by cleaning and
balancing one or more of the guns in order to achieve good tracking. '

B. CLEANsBALANCE:

%ot the FUNCTION Switch to the RESTORE position and the REIU-
VENATE/CLEANSBALANCE Switch (17) to CLEANSBALANCE. Wait
20 to 30 seconds. Observe the CRT heater for increased brightness from
the higher heater voltage.

Push and hold the RESTORE button (18, (19), or (200 for the gun to be
cleaned or balanced. The meter should rise immediately to a value near
midscale. After several ssconds or more, depending upon the condition of
the cathode, the pointer will begin to fall. It usually will fall smoothly to
some low value,

Release the RESTORE button when the pointer reaches 0.2. If the pointer
drops ematically and then “hangs up™ at a reading greater than 0.2, wait
several seconds and then release the RESTORE button. Also, observe the
G1-K SHORT lamp. If it is glowing, remove the short before proceeding
further,

Return the FUNCTION Switch (1) immediately to SET-UP (if LEAKAGE
was being removed), or to TEST (if balancing or “touch up” wis being
done). Resume testing.

If the CLEANSBALANCE procedure was not successful and the condition
of the CRT is still unsatisfactory, use the REJUVENATE procedure.

C. REJUVENATE:

1.

Set the FUNCTION Switch (1) to the RESTORE position. Set the
REJUVENATE/CLEANSBALANCE Switch (17) to RETUVENATE. Wait
20 to 30 seconds,

Push and hold the RESTORE BUTTOM (18), (19), or (20) for the gun to
be rejuvenated, The pointer immediately will rise to about % scale and the

14



RESTORE ballast {current Hmiting) lamp (21) will glow brightly. After
several seconds, the pointer will begin to fall. Often the pointer will fall
erratically or hesitate near midscale and then rise slightly before
continuing to fall, This behavior is usually accompanied by observable
sparking and sputtering action between the grid and cathode.

Release the RESTORE button when the pointer reaches 0.4 or just as it
¢rosses Into the red area of the meter. Il the emission does not fall to 0.4
after several seconds, release the RESTORE button immediately. Observe
the G1-K SHORTS lamp (16) to see if a short was created by the
rejuvenation process, If a short exists, use the REMOVE SHORTS
procedure,

Retumn to TEST. Allow time for readings to stabilize. A rapid judgment of
relative improvement can now be made. For greater accuracy, repeat
SET-CUTOFF.

Repeat LIFE and TRACKING tests, If slight further improvement is
needed, or if rejuvenation caused lower emission from one of the other
guns, use the CLEANBALANCE procedure.

If the CLEANSBALANCE procedure after rejuvenation does not give the
necessary improvement, repeat REJTUVENATE. Most cathodes will achieve
90% or more of the possible improvement In a single operation. Some will
require two or three cycles of rejuvenation for maximum improvement.
Further rejuvenation generally causes lower emission and shorter life. The
fewer rejuvenation cycles that are used to achieve satisfactory emission,
the greater will be the life expectancy.

NOTES

If the meter pointer does not rise when the RESTORE button is
pushed, it indicates that successful rejuvenation is probably not pos-
sible. If the reason for lack of emission is an extremely Inactive (con-
taminated) cathode, it is sometimes possible to start the rejuvena-
tion process by applying even higher heater voltage than normally
used for rejuvenation. To try this, go back to SET-UP and increase
the heater voltage approximately 25% abowve the normal setting
(8.0V for 6.3V tubes). Then return to RESTORE and attempt
rejuvenation, Since the tube is not useful amyway, the risk is small,
The greatest danger is that excessive heater voltage will expand the
cathode so far that a short to G1 will be created. Also, of course, the
heater itsell could be burned open by the higher voltage, although
this ocours less frequently than a short,

If all three guns show inital low emission (BAD), rejuvenation of
one gun will often result in some improvement of the other two
guns. (This is caused by the elevated heater voltage which is a mild
form of rejuvenation in itself.) These guns should also be reju-
venated, however, even thoogh the emission may have been
improved enough so they read in the GOOD region.

15



HOW THE MODEL 467 WORKS
EMISSION TEST

The multiplex test method (Patent Applied For) employed in the DYNASCAN
Model 467 tests the three guns in a rapid-fire sequence, on a 1/3 duty cycle
time-share basis (Fig. 1). Each gun is pulsed 20 times per second and the peak
current of each gun is continuously indicated on its individual meter. The current
indicated is “true” beam current — that is, only the current passing through the G1
aperture. A GOOD emission indication on the meter, therefore, assures that {given
the high voltage). the gun is capable of producing adequate highlight brightness on
the face of the picture tube,

The G2 voltage is supplied by a digitally programmed regulator so that it can be
automatically adjusted to the G2 cutofT value of cach gun, during the gun's test
imterval. This is why the test setup and procedure is the same for even those tubes
that have a common connection to all three G2 elements.

TRACKING TEST

The multiplex system greatly simplifies the tracking test (Fig. 7). The 1% to |
limit for emission between the highest and lowest guns is checked by showing this
ratic on the meter scale as 2 yellow wedge extending upward from the GOOD-BAD
limit linc. The TRACKING control changes all three meter readings by the same
percentage so that if all three pointers can be placed in the yellow area, you know
the guns are tracking. Changing the three meter readings by evocely the same
percentage is accomplished electronically by changing the dupstion of each test
interval exactly the same amount. Thus, if each gun is on for only 1/6 instead of
1/3 of the time, each meter reads 50% of its former value.

LEAKAGE TEST

The multiplex system simplifies the leakage test (Fig. 3). Like the limit used to
make a GOOD-BAD judgement of emission, a leakage limit somewhat higher than
the manufacturer’s limit for a new tube is used — a limit at which you might expect
trouble to begin showing up in a typical TV set, Fortunately, such a beakage limit is
Just high enough to cause a neon lamp to glow. By using a group of 5 lamps (one
for cach cathode, one for the heater, and one for G1), and multiplexing the test
circuit, we can observe leakage between any two cathodes or from any cathode to
the heater or Gi. (Both lamps will glow, showing which two elements are involved,)
This test is made automatically with the function switch in the SET-UP position
and requires no operator adjustment. It will detect almost any leakage problems
that do occur, including those troublesome cathode-to-cathode leaks.

16
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LIFE TEST

It can generally be assumed that picture tubes showing high emission levels
{1.0mA and over) will continue to perform acceptably for long perinds of time, and
that the performance will not be degraded appreciably by abnormal supply voltage
conditions such as low heater voltage. However, when the picture tube shows
emission levels that are relatively low (below ImA) even though they may be in the
GOOD region, it is highly desirable to evaluate performance both from the
standpoint of future life expectancy and behavior at reduced heater voltage. This is
particularly true with regard to tracking performance, and has become an
increasingly important test in thess encrgy-crisls times of “brown-outs” with
reduced line voltage levels to homes.

One of the best means of estimating the remaining useful life of a picture tube is
to observe the decrease in emission with reduced heater voltage. If the performance,
{cither emission or tracking) becomes ungatisfactory with a 15% reduction in heater
voltage, you can be assured that the future useful life of the tube is rather limited.

To facilitate this analysis in the Model 467, a LIFE test pushbutton is provided
which automatically reduces the heater voltage by 15% from any normal value
previously set on the heater voltage meter. Simply depressing the LIFE test
pushbutton permits very rapid evaluation of both the remaining life expectancy of
a picture tube and its performance at reduced heater voltage.

Other clues for judging life expectancy are the “warm-up” and “cool-off™
behavior of the cathode. These tests are easily performed by applying or removing
heater voltage while observing emission, Therefore, those sections of the RESTORE
pushbutton switches that interrapt the heater supply are arranged to be operative in
the TEST position.

FOCUS TEST

WhmﬂuFﬂEUSTEsTwﬁhutmispm,thmmﬁnmummmmdh
series with the G2 electrodes (Fig. 4). The focus electrode(s) however, are
connected dinsctly to the full G2 supply voltage through a sensitive neon lamp. The
h:g:ndﬂwndmﬂﬂuﬁ!uh:uuﬂnmlupﬂmaalhwhummmmtmh
picl:uﬁuphyHuﬁxmdu;umtw}m:hhhdimiadhyﬂnmnnlampglw,

There will always be some drop in emission when the focus test button is
pressed, Some gun structures will exhibit a large drop and others only a very small
drop. Those guns showing a large drop have a common focus electrode that is
virtually a one plece mechanical structure 50 that an open connection to a single
focus electrode is practically impossibla. However, some gun structures exhibiting a
small drop may employ separate focus electrodes which are interconnected by a
Mdmﬂmtdﬂrq.mdmnpmmm:ﬁmnmymmmlymmmrmn
electrodes, Even if the base pin has continuity to only one focus electrode, the test
will still show FOCUS-0K. However, an open focus interconnection to one gun will
show a large dmpinemhliunhuhiduflmiﬂdmp,lhumlﬂniltpumﬂlhm
detect the open interconnection.
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SHORTS REMOVAL

Picture tube guns are constructed with extremely small spacing between the
cathode #nd the G1 (control) electrode. This close spacing, together with the
possibility of the cathode coating material becoming loose and bridging the gap
between the cathode and the control grid often resulis in a falrly low resisiance
short between these elements. The presence of such a short will be immediately
detected in going through the normal test sequence with the Model 467, becauss
the leakage indicator lamps will glow brightly showing which cathode is shorted 1o
1. Upon moving the function switch to the RESTORE position another neon
lamp (G1-K Short) will glow brightly indicating that a low resistance short does
exist (Fig. 3).

Such a short can usually be eliminated by means of a high energy discharge from
a capacitor. Pressing the REMOVE SHORTS button of the Model 467 places a
capacitor {previously charged to a high voltage) across the short (Fig. 6). When the
short has been successfully burned out, the G1-K SHORT indicating lamp will not
glow,

51K
4 AAA—— TO ALL Gl
‘l 270V RMS
RED
42 P camuooe
— GREEN
b > CATHODE
BLUE
P —* rHODE
Gl=E g
SHORTS o

Fig. 5. G1-K short indicator lamp (simplified).
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Fig. 6. G1-K short removal circuit {simplified).

CATHODE RESTORING

The most effective technique for cathode rejuvenstion involves elevating the
heater voltage and simultaneously applying a high positive voltage betweaen G and
cathode, thus causing a much greater. than normal cathode current to Dow.
Unfortunately, unless this process is very carefully controlled, the cathode can
easily be damaged and instead of improving performance, the emission capability of
the cathode is lowered or destroyed.

This problem is avoided in the Model 467 by pre-heating the cathode, and then
initiating the rejuvenation cycle by means of a pushbutton which gpplies the high
rejuvenation voltage to the control electrode, and simoltanecusly removes the
heater woltage (Fig. 7). This permits a high rejuvenation current to begin flowing
immediately as the rejuvenation button is pressed, but permits the current to flow
only 85 lomg as the cathode retains sufficient heat to maintain the temperatune
required for emission. The rejuvenation cyche is therefore automatically terminated
when the cathode cools below the polnt at which emission can be sustained. This
time interval will depend upon both the condition of the cathode emitting surface,
and the thermal characteristic of the cathode sirocture, The larger, more rugged
cathodes will result in a longer rejuvenation cycle and, of course, they are the ones
that need and can withstand the longer tme interval with less danger of being
damaged. Therefore, the cathode structure iteelf serves as the automatic timing
element that adjusts the timing interval according to its own needs. This technigue,
which prevents simniltareous application of heater and rejuvenate voltage is an
exclusive (Patent Applizd For) feature of the Model 4675 cathode restoring sy stem.,

1
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The same procedure can be used at different energy levels by changing the value
of the applied woltage. Higher voltage is required for rejuvenation to start the
process when the cathode has become an extremely poor emitter. Lower energy
should be used to minimize possible damage to the cathode for cleaning high
resistance contaminatiom between grid and cathode, and increasing the emission of
a good cathode to improve tracking. Therefore, it is desirable 1o use the Jower
energy procedure provided in the CLEANSBALANCE function for those
operations.

Describing the emission test earlier, it was pointed out that the Model 467 tests
the emission and tracking performance of a picture tube by indicating the true
beam current — that is, only the current passing through the G1 aperture which is
useful for producing light output from the face of the picture tube. This beam
current is derived from a very small area of the cathode located directly beneath the
small aperture hole in the G1 control electrode, Obviously, for the rejuvenation
process to be successful it ks from this region that emission must be restored. During
the rejuvenation process a very large current flows from the entire cathode surface
to the highly positive G1 electrode. Although the amount of current flow from the
cathode to GI is an indicator of the overall condition of the cathode, G1 current
itsell #s of mo use in evaluating the ability of the cathode to supply true beam
current, Therefore, in order to know the quality of the tube after the restoring
process has bean completed, it is absolutely necessary to make a true beam current
emission test.

FIELD CALIBRATION

HTR VOLTS:

1. Connect suitsble AC voltmeter (3% or betier) 1o pins 1 and 14 of Adapter
Mo, 3. Comnect Adapter (o test cord,

Set AC voltmeter range switch to 10V,

Plug in 467 and set function switch to SET-UF,

Set HTR Range switch to 4 — 7 volts,

Adjust SET HTR control to read exactly 6.3% on external voltmeter,

Adjust R16 (located on printed circult board) so that HTR volt meter (Red
B&W) indicates exactly 6,3V,
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SET-UP CHARTS

An up-to-date test chart is included with your Model 467, In order to keep your
set-up chart up-to-date, it is recommended that you subscribe to the B&K Chart
mailing service. These mailings will occur in May and November of each year and
will include all the tubes presently listed on your chart plus all new types of CRT s
that have come out since the last madling.
If you wish to take advantage of this service, remit cash, check, or money order
{no COD’s please) to:
B&K Divishon of Dynascan Corporation
2815 W. Lrving Park Road
Chicago, Nlinois 60618

and you will be placed on the subscription list.



WARRANTY SERVICE INSTRUCTIONS

1. Refor to the MAINTENANCE section of your B & K-Precision instruction
mangal for adjustments that may be applicable.

2. Defective parts removed from units which are within the One Year Limited
Warmm{ period should be sent PREPAID to the Service lisied
surd 1o state the model and serial nomber of the unit from which the

mmﬂmddaumamhwmgurmmd.mm will be
m::nnm.mdﬂth:mafm . parts

1[fﬂuah¢wmmdp¢mdumﬂnmt?:mmﬂm problem vou are
with i rably In the
xperiencing y&tﬂl,pnd:twmly(pm Iy aﬁﬂnﬂuﬂmm

En YOUr name
mﬂmmﬂmtmurﬂupmﬂ‘ﬁm&mm}mﬂwmmt
B & E-Precision authorized service agency (se= list enclosed with unit).

If your list of authorized B & K-Precision service agencies has been misplaced
n«umm:twurlmaldi:h:‘hmmfmthunmufywrnunumﬂwmnu}nurwﬂw:
o

Service Depariment

B & K-Precision Product Group
DYNASCAN CORPORATION
2815 West Lrving Park Road
Chicago, Tllinols 60618

LIMITED ONE-YEAR WARRANTY

DYMNASCAN CORFORATION warrants to the original purchoser that its B & K-
FRECISION product, and the compoment paris thereof, will be free from defects in
workmanship and materlals for & period of one year from the date of purchass.

DYNASCAN will, without charge, repalr or replace, at it opthom, defective produoct or
component parts upen delivery to an authorized B & K-FRECISION service contractor or the
mmmm,mwmmmmurmhmrmwam
Teceipt.

Tnﬂmmﬁmﬁnﬂﬁnmhww“mmmm

enclosed warraniy registration card to DYNASCAN, B & K-FRECISION, P.D. Box 35080,
Chicags, HEnois 60635 within five (5 days) from the date of purchase.

Exclusions: This wartanty does not apply in fhe event of misuge or abuse of the product ar
as a mesult of unsuthogized alicoations or repairs. It is void if the serial number i altered,
defaced or remioved.,

DYNASCAN shall not be liable for any comsequentisl damages, incleding without Hmitatlon
dumpges resulting from loss of vse, Some plates do not allow limbtation of incidental o
consequential damages, 8o the above limdiation or axclusion may not apply 1o you.

This warranty gives you specific rights and you may also have other fghts which wary from
state to state.

For your convemience we suggest you contact your B & K-PRECISION distibator, who
may be authorized to make repairs or can refer you fo the nearsst service contractor, If
wartanty service cannot be obtained locally, phesse send the unit to B & E-PRECISION Service,
wmmm.m.mmm,mwmmwa
L.
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B & K-PRECISION MODEL 467 PARTS LIST

488-141-9-002F
SCHEMATIC B & K-PFRECISICN
SYMBOL DESCRIPTION PART MO,

ELECTROLYTIC CAPACITORS

1,2,3 Welmm...-......._........................'.uzz-lmml
c1l, 12 EAEOW DT « oo see e ovar e eeanans etenene e s s D21-056-9001
€13, 14 lwalwm..........,.,.... .................... 022-084-9-001
€19, 20 10 & 150 DC . craas . 021-0a-3-001
DIODES & TRANSISTORS
D:;;.:_},
89,10,
{“;H Bectifier, 600 PIV & L AMIP .0 ovvrervrenrmnnrannsrsnssesss IE1-018-9-001
171819,
26,27,28,
18
D2, 21,22,
23,2435, '} Silicon Diode, INTAE . . ... ooiiit it 15 1-038-9-D01
%
D30 Germanium DIode, INETIAY .. n e runneensesrenrnenneen 150-008-9-001
31,3637 hmﬂhd&,jﬂilﬂﬁ.lﬂm-.......-...............“HMEE-MIH
D32 Enwll:lhl.r.,l-ﬁl'is DWEEE . Cvveerinmeessesnansessssss LE2014-90001
Zener Dhode, 5.0 E55, 1 WREE . .00 oo ovnss e rrnnn s 152-030-3-001
34,35 Tener Diode, 91V E10%, I Walt .. ....cvvcvnnmrranensnesq LEE0EE-5-001
2234 }sum'ruum.msm ............................... 1760335001
Q89,10  Sillcon Transistor, PN3643 . ...........-............|muszwm
Il 7473 Dual J-K Flip-F -Wﬂlm|
102 7400 Ouad Two Lnput NAND Gate I 3000 S0
RESISTORS & CONTROLS
RT.BY 5%, 1/4W, Carbon Resister ... ... WIIIMI'W
RID.10,12 1%, 1/IW, Carbon Resistor . ....... e D20 001
Ri& I:ﬂﬂ‘!-.LHn TERMPL . vvieiniannrananrannisanrsam- DOE-055-2-001
El39 i1m1nw::.¢mmnnem e ne e e D3 2500]
R20 EOREL 3%, Linear Trim pu.t E e e ... OE-D93-9-001
B3 250K, H50%, Linear Trimpot . - v o DOEDT]-5-00
Eﬂﬂ-] SOK, +10%, Linesr, 1/7W Carbon POt .. ..o oo eeaaaemnn. DOB-135-9-001
B39 -H 1 P W RSOl . i iiae e 61029479
R43 n-.'ﬂi‘-wl' lss Resistor .. ... ... - .o aiaas 00 3-010-6-303
R6T :'I:msa.mm uw WW.PBot ... R D09-029-9-001
SWITCHES
31 S-poaition Botary Switeh (Fumction) , .. ... ... ... oo D8 3-165-9-00
52 6 uﬂlﬂmﬁ'ﬁtﬂlﬂ{,ﬂ"kﬂlﬁ} e eeirae . DBI-DY1-9-01
53459 4-Station Pushbation Assembly .. ... . ... ..o iiiiiaiiaas ﬂEHMI
56,78 Pushbutton Switch, DPDT Momenfaly . ....cvcivarreanenan 1
810 g P DB4-D01-9-001
g1l DPDT Slide SWItch . ..o oeie i iae e ias O84-001-9-003
COMPOSITE



SCHEMATIC B & K-PRECISION
PART MO,

SYMBOL

DESCRIFTION
MISCELLANEOUS
Fuse, 3104, 250V, 3AGSI-BI0 ... ......0vieeenincenann. =0 =N 1
Fuse, YA, 230V IAGSk-Blo . ... 0aceiioiiininrnnnorny 19251-3-102
Fuse, 3/8A, 250V, 3AG Slo-Blo (CSA Units) . .......0000 00 190-251-3-308
Budb, 230%, LW ..ottt ieen e e, 400-034-9-001
Neon Bult, NE-2 with 7" Leads ... ................oo.ou.., 40101 6-9-001
Power Transformer, 117 Viodis .. .. ... . iutrnnnos 65-098-9-001
Power Tramsformer, 240 Volts _. ... ... ..........
i Tramsfarmer .. .... .. ... runrrnn
Mleder, Heater Volts . . ... ... ....0cevinnnees
Hﬂﬂqﬂ‘l’m .............................
Efer L L T
Cod ..
1ZBEH7TA Tube . .
B e e s ee e iaanas
Enot, Functian . R
%ﬂﬁnﬂl ..........................................
Knob, Pushbauttan: Bisck ... 1. . .
Lems Cap, Cleat ... . . . iiiriineriaacrianannnn
Chart
P 11 £ ¥, )
................. 4831 T4-59001
- . 3E1-D02-9-001
i T R 11 ¥+ 1
Hinge Wire (Flap) ............ rae e aa e e n e THFDITTAM
Adapter Stotage Assembly ... .. 5231059000

MOTE: Standard value resistors and capacitors are mot lsted. Valses may be obtained from
schematic diagram. Mindmuam chamge 55.00 pér invoice. Orders will be shipped C.0.D, unless
previous open accomnl arrangements have beem made or remlitance accompanmies omder,
Advance remittance muast cover postage of express charges. Specify serial number when
ordering replacement parts.

B & K-PRECISION # DYMNASCAN CORF. # 6460 West Cortland Street » Chicago, Il 60635
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- THE UNIT
TAINS HIGH
VOLTAGE SUPPLIES,
BE CAUTIOUS WHEN
SERVICING.
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