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:This booklet 1s written “to- re1 %Eto bui]ders of TV

tubes much of the knowledge we’have gained thhough' :
It is nevertheless- hardly
possible to cover absolutely every point that may- '

‘arise.

We therefore suggest that the ‘book 'be thoroughly read,
understood and followed and that to the knowledge

gained from these 1nstructions each operator adds from .

his own experiences.
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HANDLING OF TUBES

It is important that tubes be handled with care at
all times to protect the tube and yourself.

To pick up or carry a tube, one hand is placed on the
neck near the cone. The other hand 1ifts the tube by

the face. When the tube is set down, it is set down
GENTLY. Never directly on the glass face but always

on some clean cushioning material. MNever rotate a

tube without 1ifting it off the bench to avoid scratches.
Never bump the tube with another tube or any metal.

INCOMING DUD INSPECTION

Tubes should be inspected for the following character-
jstics:

(1) Screen Quality
£2§ Scratches
3 Cracks

Inspection For Good Screen Quality:

The tube should be inspected for blue spots, green
spots, pin-holes, dag, ion burns or burns caused

by poor magnet setting. If any of these are found,
the tube should be rejected.

Inspection for Scratches:

The face should be inspected for any scratch. .If
the scratches are few, not too deep, or not too
long, the tube may be processed. If in doubt, it
is better to reject the tube.

Inspection for Cracks:

Any duds that have cracks around the anode button
or in the cone or face proper should be rejected.

Should a tube have a crack and be evacuated, extreme
care is necessary to prevent an implosion. The tube
should be cut as described later, and the electron
gun removed, since the tube is not dangerous when at
atmospheric pressure.



WASHING OF DUDS

After the tubes have passed a visual inspection, any
protective coatings, labels or plastics that may have
been used in the installation of the tube in the set
should be removed. It is recommended that the outer
dag pattern be retained because of the fact that so
many tube types requiring so many unique patterns

are on the market and it is best merely to follow

the outline of the tube as originally dagged. It

is imperative that no tubes be processed with any
foreign material on the glass, especially the face,
other than dag, because after baking the foreign
material is harder than ever to remove. Another im-
portant factor to remember is that any material around
the anode button will definitely cause erratic and
erroneous readings in final test.

During the washing, care should be taken that no
water is splashed or used near the base due to the
fact that the basing cement absorbs water. If the
basing cement absorbs water, it is likely to re-
lease the water into the tube after the neck has been
cut. Water may cause spots on some screens.

CUTTING OF THE MECK

After cleaning the tube, the neck of the tube should
be cut with the hot wire cutter. It is important
that a straight cut be made for it is easier to make
a straight splice on the renecking operation.

If a partial vacuum is still present in the tube,

it is very possible that the screen adherence would
be Tost and a bliown screen would resulit. Because

of this, the common practice is to allow air to enter
the tube slowly after the hot wire cut before the

gqun is removed.

To make the cut, first make a light scratch on the
neck of the tube with a glass cutter or file. The lo-
cation of the scratch is not important. Usually it

is made at least one inch above the base.

To make short gqun tubes from those with lonaer necks,
cut as close as possible to the base. Then the gun
can be added without adding a neck.

Place the wire of the cutter around the neck so the



scratch bridges the gap between the wires. It is
important that the wires be in the scratch to obtain
a straight cut. For beginners it is best to place
the wires in position before turning the unit on.
However, with practice, the cut off box can be turned
on before placement of the wire, thus saving time.

Make sure the wire does not get red. Move the handle
back and forth slightly (on the axis of the neck)

to force the hot spot on to the glass. Watch to make
sure the wire is not 1ifted by the wire holding
screws. This condition is avoided by making sure

the handle is perpendicular to the neck.

A short time after the unit is turned on, a "crack"
will be heard. Begin counting slowly to about 10, then
release the handle. The crack should continue all

the way around the neck. The count will vary with

the individual. Once learned, always count to the

same number at the same speed.

Place the tube face up to allow air to seep into the
tube. Do not turn the face down at any time after
the cut, since glass particles may damage the screen.

RE-DAGGING THE NECK

Barium oxide, the white flaky material in the neck
is very undesirable and can also cause a very short
life tube if left in a finished new tube. For this
reason a 10% ammonjum bifluoride solution is used
to wash out the old getter deposit.

After this, it is important that several rinses of
clean deionized water or distilled water be used

to wash away the residues of the ammonjum bifluoride.
Several fresh rinses are recommended. This means

that the water must not be allowed to become a weak
solution of ammonium bifluoride which will happen

if the device used for rinsing is dunked back into

the rinse water. This can also be avoided by changing
rinse water several times a day.

After a thorough job of washing, followed by drying
with paper towels, the tube should be dagged accord-
ing to whether a magnetic or electrostatic gun will
be used. It is important that the window openings
specified be in the correct position with relation

to the anode button and that the correct lengths be
used. The dao length must be long enough to cover
the entire snubber assemblies, not only the top por-
tion of the snubber. It is poor practice to allow
tubes to 9o into production with only the top section



of the tripod used as the contact for the anode sect-
ion. It is also important that the dag does not
extend past the anode of gun. If it does, the high
voltage may arc to the lower voltage grids.

It is important that the end of the dag line in

the neck be as "clean cut" as possible. Uneven
surfaces or points can cause stray emission or dis-
charges that are not desirable.

After the dag has been applied, it is of utmost im-
portance that it be dried. The dag should be as thin
as possible to permit rapid drying, but not so thin
it will run or streak. A heavy deposition will cause
flaking and gassy tubes because of improper out-
gassing of the heavy dag. This operaticn while it
appears to be relatively simple is of utmost import-
ance, for finished tubes can be rejected because of
poor contact between the dag or anode section and

the gun when it is sealed in.

SEALING

In sealing, it is important for the operator to first
make sure that the cut of the dud is straight and
clean. If the necks on the tubes are not cut proper-
ly, it is recommended that they be returned for re-
cutting. At this stage, the sealer must be alert

to make sure that the dagging of the neck corresponds
to the physical dimensions of the gun to be used.

It is important that the windows in the daaged area
correspond to the location of the getters on the aqun
so that during getter flashing the getter flash is
visible to the operator. Because of the electrical
operation of the gun, it is imperative that the ex-
tended glass be straight and no "dog-legaing"” takes
place lest ion burns occur on the screen during
operation. It is important that the springs on the
gun be positioned so that a good physical contact is
made on the dag.

A gas and air pre-annealing and annealing fire is
used to anneal a wide area in the neck above and
below the splice to prevent fire checks. The sealer
must take care not to heat any section of the neck
with an oxygen fire without takinag precautions to
anneal that section.






