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WHAT HAPPENS TO 

PICTURE TUBES? 
That big bottle may be be- 
yond hope, or maybe not. 
Find out befo - k it! 1I l i 

III. 
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TO THE CUSTOMER, THE PICTURE TUBE 

is the most important part of his TV 
set. It's the most expensive! So we need 
to know what's going on in the "big 
bottle." Sad to relate, some perfectly 
good picture tubes have been replaced. 
Also, picture -tube testing can be a pow- 
erful "psychological warfare" weapon 
with the customer. By taking many pains 
to try to rejuvenate a dead CRT, you 
can make a good friend out of even the 
most contrary customer! (Of course, be 
sure to tell him, "Your picture tube's 
dead, I'm sorry to say. But I'm going to 
try to bring it back to life so that you 
can get some more use out of it." Even 
if you fail, he'll feel better if you're ob- 
viously trying.) Let's take the common 
troubles first. 

Most common, of course, is the 
"weak" tube -4 to 6 years old, cathode 
pretty well exhausted. Symptoms: dim 
raster and poor contrast. However, this 
can be due to other things: video trouble 
or low high voltage. So let's be sure. A 
good CRT tester is essential. Fig. 1 shows 
the appearance of a weak tube, before 
rejuvenation. Focus is fair, as you can 
see in the gray areas, but the highlights 
"smear out" when the brightness is 
brought up. Many weak tubes won't 
show this much contrast. Remedy: re- 
juvenate it. 

Rejuvenation 
This is a simple process, really. The 

cathode of a CRT is a wee dot of active 
material on the end of a metal cylinder; 
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the heater is inside this. After years of 
use, all the "goody" is gone from the 
surface, so we get few electrons and a 
thin beam. To restore emission, we tie 
all the other elements together, making 
a diode plate out of them, and feed a 
high dc voltage to that "plate." The re- 
sulting surge of emission will (we hope) 
burn off the outer layer of depleted ma- 
terial from the cathode. So, we get more 
emission. Fig. 2 shows this schematically. 

Testing for quality 
To find out if this worked, we 

check the tube. Practically the same cir- 
cuit. We tie the elements together, put 
a lower dc voltage on the plate and a 
milliammeter in series (Fig. 3). (This is 
the principle used in all emission testers.) 
Read the cathode current. If it is more 
than about 300 microamperes, we did it! 

Some testers make a triode out of 
the CRT, as in Fig. 4. Positive dc voltage 
is fed to the "plate" (G2 and G3, if the 
tube has a G3) , and the grid is returned 
to a variable bias voltage source. Now, 
we can not only check total emission but 
measure the grid cutoff voltage, to be 
sure that the tube is capable of being 
controlled by the bias as it should be. 
(Normal cutoff voltage for the average 
CRT is between -30 and -50.) Incor- 
rect cutoff bias will upset the video level, 
cause poor contrast, etc. 

Drastic measures 
If the CRT is old, sometimes this 

rejuvenation won't "take" the first time. 

Fig. 1 -The picture looks 
like this when the tube 
gets weak. But video 
trouble can also cause 
this kind of thing. 

So we resort to more drastic measures. 
CRT testers now have a heater voltage 
variable from 1.1 to 12. (Early models 
had only 6.3 volts ac, but they had pro- 
visions for increasing this, as we'll see.) 
Most CRT testers have three positions 
for rejuvenation that we might call 
"normal," "heavy duty" and "last re- 
sort"! 

In "normal," only the dc voltage is 
applied. This cures most tubes. In "heavy 
duty," the heater voltage is increased 
by about 15% to bring the cathode tem- 
perature above normal and "boil" the 
active material. Then, when the dc is 
applied, it can "get in" much easier. 

The last step should really be called 
"resuscitation" instead of "rejuvenation" 
since it is used only on tubes that are to 
all intents and purposes completely 
dead. (In none of these cases will we 
"bring back their lost youth," so "rejuv- 
enation" is a misnomer!) The heater 
voltage is increased by 20% or more, 
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Fig. 2 -Basic "rejuvenator" circuit. Push- 
button applies dc to "plate" (GI and G2) 
of "diode ", causing burst of current that 
pulls fresher cathode material to surface. 
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Fig. 3 -CRT connected as diode for 
emission testing. Meter reads total cur- 
rent. 

Fig. 4 - Triode connec- 
tion for testing. Grid -Ias 
can be varied to find out 
where tube cuts off. 
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