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Trip Report

Destination: Sylvania Electric Products, Seneca Falls, New York

Date of Contact: December 21, 1955 ' NOTE FILE DISCUSS
Persons Contacted: Lyle BEvans and Ted Rychlewski
Report By: P.F.E. Marapodi and W, Rublack ANS RETURN LOG |
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ccs G, Case
L. C, Maier / ]
Je. C. Nonnekens
E. F, Schilling
Je A, Steele

Purpose of Trip: To observe and discuss Sylvania's dust settling technique to
screen color t.ve tubese

A. Screening the facepanel - chronological order of processing stages:

le Panel inspection.

2¢ Wash panel and dry,

3« Apply a solution of unsensitized PVA and deionized water to the
panel to pre-condition the glass surface and dry; concentration
of PVA is the same as the unsensitized stock solutions.

Lo When ready for production, wash pre-coat PVA film off and dry,

5. Flace panel in a ventilated hood and spray on the photo=-resist
solution, Use a DeVilbiss MBC spray gun, cap #30, 30 psi with
gun nozzle eight inches away from panel surface to be filmed.
Spray back and forth across the diagonals of the pandl and fine
ish with a horizontal pass in one direction only, right to left
or vice versa, Panel must be wetted completely, with no dry

: spots on panel surface,

6. Flace panel in a horizontal plane face down and place a cone on
said panel.

T« Phosphor powder is blown into the cone with a special gun, at
timed cycles, The phosphor particle stream is ejected horizon-
tally from the gun and enough turbulence results to get uniform
distribution of the phosphor on the wet photo-resist solution.
About twenty-two puffs from the gun are necessary to deposit
enough phosphor per color,

8. Depth of phosphor layer can be measured relative to transmitted
light as detected by a photo-cell using a clean panel treated
with wet FVA as a standard, The light source, a 25-watt yellow
lamp, is placed at the aperture of the cone after the last phos=
phor puff and naturally the photo-cell is placed on the outer
surface of the panel,

Je Alr settle the phosphor for one minute after puffing,

10s Remove cone and dry screen with an office fan (or other similar
type) which is placed about fifteen inches from the treated panel
surface. Room temperature should be 73 = 75°F and relative humid-
ity ,-l733%0
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Expose for an average of two mimtes per color, the photons of
light impinging upon the phosphors. The exposure source in the
light house consists, from bottom to top, of a concaved reflector
facing upward, a BH=-6 lamp, a quartz collector and a mask through
which only the tip of the quartz collector protrudes to give a
point source of light,

Develop with de-ionized water using a soft spray from a shower
nozzle,

Dry with fan as in step (10) above,

Repeat steps 5 through 13 for the other two colors.

B. Specific information on various processing stages described in A aboves

1, Step A~5 Photo-resist formulaes
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Notes

Stock solution A (grade 52-22 PVA)
ls 22,5 gms PVA = 52-22
2., 600 mls de~ionized water

Stock solution B (grade 51-05 FVA)
le 22,5 gms PVA = 5105
2, 600 mls de-ionized water

Stock dichromate solution C
l. 5.5 gms ammonium dichromate
2 25 mls de-ionized water

Photo-resist blend for blue and green phosphors
l. 250 mls of stock solution A

2. 250 mls of stock solution B

3e 500 mls of anhydrous solox

Le 25 mls stock solution G

Photo-resist solution for the red phosphors
1. 500 mls stock solution A

2. 500,mls anhydrous solox

3¢ 25 mls stock solution C

‘Grade 51-05 FVA is low in viscosity and it is claimed by Sylvania

personnel o enable the first phosphor dot or stripe to be printed
with relative ease, It is immaterial which color phosphors are
Screened first and second - photo-resist solution B=l=d should be
used for each, while photo-resist solution B-l-e should be used
for the third color,

2. Step A-7  Phosphors
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Phosphors must be dried by the vendor or laboratory personnel for
four hours at 175 = 200°C before bottling to reduce clumping possi-
bilities when used for dusting,

Prior to inserting the phosphor gun in the cone it must be cleared
with several puffs to see that a good stream of phosphor powder is
ejectede In addition, the cone itself must be cleaned, inside ard
out, with a blast from a high pressure air gun,



3¢ Step A-10 Drying

i o

8¢ Experiments are being run to determine if infra-red baking can

replace the fan to dry the panel after dusting. These lamps

can be placed in banks at appropriate positions in the line,

Ce A comparison of G.E.'s and Sylvania's method of screening with reference to

the time function of one stripe,

Process
l. Pre-coat photo-resist
spray
2o Dry
3. Wash
Le Dry
5 Photo-resist application
6. Dry
Te Expose
8o Phosphor application
9« Dry
10s Develop
1l. Dry

Total time = minutes

G.E. (min)

10

w oo = N

10
Il

Sylvania (min)

E:
10

2l #(1/3C1 to CL)=30

Notes: (a) Steps C5-Cll represent the chronological order of printing
for the G.E. process only, and the time function for the

D. On statements made by Sylvania's
observations of their technique,

similar Sylvania process noted,

(b) It may be possible to eliminate steps Cl-Cl in the Sylvania
process to reduce their overall time to 2L minutes.

personnel pertaining to their process and

1. During their last visit to General Electric, Sylvania claimed to have

2o

No such machine was in view.

had an overhead exposure unit in their assembly line,

The panels, RCA circular, were

removed from the line and exposed on an RCA or RCA modified

exposure machine,
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2, The process is contimious, Sylvania implies.

a, It is dis-contimious. The entire line stops to spray the photo-
resist on the panél and to dust the phosphor on the screen. How=
ever, advantage is taken of these stops for the drying, exposure
amd developing processes to be performed, ;

3e There is no contamination with this method,

a, Panels inspected on the line with a microscope after screening the
first dot showed a considerable amount of phosphor particles around
each dote This will contaminate the second and third dots printeds
Furthermore, a considerable number of voids were noticed in the dots
screened,

Le The brightness of the phosphors are increased by this method,

as OSylvania screened two 21" tubes, one with. the Apple and the
other with their process. Both panels were identical in geometry,
and were screened on the Apple exposure unite. Under identical
conditions of test the Sylvania processed tube had a light out-
put of 46 foot-lamberts while the Apple tube had 27 foot-lamberts
for a ratio of 1.7-l. These values are relative and not absolute
since the tubes had neither grilles nor aperture masks, Further-
more, the Apple type tube had a definite guard band while the
tube processed via Sylvania's technique had none, This will
further reduce the above ratio of 1.7-1,

While the degree of line loading of phosphor is important from

the viewpoint that it is preferable to convert, theoretically,

100% of the energy of the electron beam to photons of light by
virtue of energizing the phosphor particles, the method by which
this is done is relatively unimportant except for the over-all
economical aspect involved, It must be emphasized rather strongly
that Sylvania noticed a 1,8=1 increase in brightness when they
double screened the Apple tube, Again, this means nothing, What
is significant is how well did they do on getting enough phosphor
in the line on their first screening step with the Apple process.
We had double-screened our Apple tubes when we heard of this and
only found a 1,2-1 increase in brightness, indicating that we have
done a better job of loading the line with phosphar on the first
attempte We specifically tailor the exposure t ime for the particu=
lar phosphor involved, The result of phosphor adhesion to poly=-
merized PVA is a surface chemistry problem, and since the molecular
structures of the three phosphors are different in addition to their
particle size, we are bound to get different reactions with each
'type.

In the tube viewed with the Sylvania dusting technique empl oyed
only & nine inch by six inch rectangular area at the geometric
center of the tube face showed good line quality. Beyond this
area, towards both edges of the tube along the long axis, the
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line structure was noticeably bad., All lines looked as though
they were fourteen mils in width except the red line which
appeared to be twenty to twenty-eight mils in width and covering
the green line entirely, This presents a problem in improving
the technique of applying the photo-resist spray, phosphor devel-
opment, drying conditions and exposure times, Sylvania personnel
admitted that they were having difficulties with the aboves Apply-
ing the photo-resist solution is especially critical since, by
our theory, Sylvania apparently deposits too much photo=-resist at
the edges of the tube such that the photo-resist film thickness
from center to edge varies considerably. Since they deposit phos-
phor powder on a wet surface a capillary creep of FVA results,
wetting the phosphor particles to a greater height at the edges
than at the centers On exposure, the ultra-viclet beam is scat-
tered more at the edges than the center, thus giving a very wide
line and overlapping,

54 Sylvania claims their method uses less phosphor,
a8s This is true., Disregarding that which may be reclaimed, Sylvania

uses (approximately) 15 grams of phosphor to screen a complete
tubes We need approximately SL grams to accomplish the same ro-
sulte Furthermore, their problem of phosphor recovery is relatively
simple since they have no other chemicals to separate from the
phosphor at reclaimation,

Other observations, etce

le. Sylvania uses the standard RCA gun for their color tube.

2o Phosphor particle size:

a, Creen 5 = L0 micron range
be Red 5 micron average
Ce EHlue 10 micron average

3e Phosphor gun equipment

2 Ted Rychlewski will send complete details on equipment parts, detailed
sketches for assembly, and circuit diagrams,

be However, we can screen experimentally in this fashion without this
elaborate set-up.

s Dusting technique

a, Sylvania may claim this is their idea, however, on a recent trip to
Philco, Mike Sadowsky claimed that he had dusted phosphor on FVA,

be Above statement included to inform management that Sylvania may not
have as strong a bargining position as they would like us to believe
should they go POFP with us and assuming we use their screening
method,
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Conclusions
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From the possibility of reducing the over-all time cycle in screening a
color tube and phosphor cost reduction, Sylvania's dusting technique
appears to hold promise.

Sylvania is having difficulty in obtaining optimum screening parameters,
the process not being fully perfected at this stage,

We recommend that we contimue screening the bulk of our tubes with our
present method,

We further recommend that we experiment with a few tubes utilizing the
Sylvania technique and evaluate results thoroughly, If results are
comparable or better than Sylvania's, it may be worthwhile to delegate
more time to establish the conditions which will permit is to obtain
optimum parameters,

We recommend that not too much activity or emphasis be placed upon
Sylvania's technique until such time when we can evaluate it thoroughly
with our own and Philco's new, yet undisclosed, approach, When this
method has been perfected, Mike Sadowsky has assured us that we would
receive all necessary information. What was observed at Philco was far
superior to either the General Electric or Sylvania techniques of screen-
ing.

We further recommend that the "burden of proof" of this method be placed
with Sylvania, We know, essentially, enough about screening problems

to be able to switch from one method to another should a superior process
be devised that obsoletes all present methods,

We shall contimie to try to establish conditions to improve our own screen-

ing resultse.

RN -

P.F.E. Marapodi
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We Rublack




