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The purpoze of this trip was to cbserve the Lansdsle techniques for the
procesging of Aprle tulbs, The procesdures and materials used have been changed

consideraily.
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These changes end the present dechniques sre deseridbed below,

Photo Resist Flow Waber:
The fellowing cycleo times were noted in the flow costing operation
of the Photo Resist material,
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10 sec, rotation in the digpense position

echuck swings up while rota‘uir.g arl comes dowm to
drain position {total time 55 sec.)

10 seoe, rotation in drain position ‘

30 gec, drein at 75° angle, No wobble,

Bo Phosphor Slurry Flow Coater:

' It wae noted thalt the procedurs for flow coating the phosphor &luw:
w88 veory much difflerent from that previously used, The important medi-
fications sve 8y follows:
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Developers

15 sec, rotation st & redueced spefgd (12 RFH) 4n

the dispense position (1009 sngle)

chuck swings up whil e rotating and comes down w0
drain position {%‘wl time LO sec,) 1
15 see, drain at 75° sngls, mo wobble \

h.

Using the revelwing bulb type developer, the imtial gurge of uate
is impinged upon the corner of the bHull, Rach mah:mg cperation is
performed acwr'dmg o the foellowlng speco:
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104#/in? presguse thru 576w dis, nozgle
de=lonized wiiar 8% mon teaperature £
polat of water fmpact is between the .é-qger .
two anode bButions,

developing time of 1 min, in €11 casee
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Drying /pparatuss Sets n
The standsrd {Philco) riser is uged in all cases. Ib ﬁ,s/a/

5/8" tube with 8 everly spaced 1/8" dis, holes. This enbesecThe
bulb 6 inches from the hat sesl, Flestrodried air (H.H. & 2 to
108) ie used in 21 applications except:

1. 10 %o 208 R.H. air for Mgl photo z-esm.z wh y
2. 25 %0 358 R.H, adr for back lLeequer

Removing of Aluminus

Prileo has a device thab enatles a2 2% KOH sclution to be pumped
into the buld (face up) to the desired level, The sclution is drained
and replaced bty & de-icnimed water rinse, The devics ensbles the
glumirmn $0 be reanoved from 3 bulba at oncs. The danger of splashing
the sereen with the o r: ly eliminaimio

Ordere

Oven Beke

The factory Lehr is no lenger used at Fhiloe, Since a Lehr baks,
after the Mgl, would cause & flake=off, & new oven ia w 7&2 uhivh hag
& elower rate of temperature incressge for 50 on

Thes bakes out ~ f/m 5 Back‘nc PV /7 ¥ /Mgﬂ.

Frileo is using 60§/ in€ pressure for the BH=6 Wilb cooling alr,
They obtain an average 1ife of 4O hours under these conditions, We
are currently using 204/in? as per sugzestion of Mr., J. Pumperett of
GuBo '8 Cleveland Workso ‘

‘BH-=6 Lenpe

Materisle
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Frhoto Resist Mabteridlse

Reference %o the labtest Faileo specifications dated 5/25/55, on
file in Apple Specification Bock, shows that the filwing solutions
now contain approximately 508 of the dichremate origindlly used as

per instructions deted 2/17/%9, In additionm, the Wlue lins photo @ X}\

resist conteins spproximately 2-1/2 times the solox ae does the pheto
resist used for the green and the red lines, Failco claims to obbai
harder, more durable lines using this progess, However, the density

of these 1ines i3 such that two sepavate gpplications ¢f each colow O \b

is warranted in order to obialn the desired density, The reduction
in amount of dichremate enstles Phileo to more or less standardize

"~ thedr expewe timeo

Phospher Slum Hatwial 82
Reference to the latest Fhailoo specifications dabed 5/25/55 shows
thats -

1. The use of the unactivated green (Willenite) in the green
glurpey has boen eliminaded,

2, The pwﬂen% of Zinec Sulfide in the tue slurry has bsen
inereased from 33% to hSZ.

Ir doing this FPnilco hopes %o obtain a brighter tube, Thay are
w e 2o contrel the brightness of both the tlue and the green
osphorg and thue more able conform 0 the regulations of the

Ieﬁaxo to : ;
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3. The VA in 21l phospher slurries hag been climinated, Q {j o€
|
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The zlurries now consist of only sclox, water amd the
raspective phosphors The solids o liguid ratio res
mains appreciatly the same.

The reascns behind eliminating the VA in the slurries
sre probatly as followss

8 the slurries can bs stored for a longer
pericd of time

bs & phosphor recovery progream can more essily
be introduced

e
W
ce &lurries can be prepared more sasily and ab /\{
a lower cost
Ill, Procedures for Bulb Preparation
Ao Craen Line

Lo Beginning with clean tulba (regular wash and rinse plus 108
HF slosh and rinse)

2. Let stand neck down for 15 min, without air dry
3o Filmed with green photo vesist (200 ml)
be Forty (LO) mimite dry - electodried air
50 Ewpose bulb for L to 5 mimtes
6o Flow coat phosphor slwry {green 130 ML)
7o Twelve (12) minute dry = electrodrked aip
8, Ons (1) mimvte wash (de-ionized waber) 7 Ths Thaves /‘Uay_‘
9, Seventeen (17) mimte dry ~ dry Scrcen . recommendedl,

10, Repeat steps 2 thru 9 for the second green application

11, Fifteen (15) secornd rinse {de-ionized water)
B, Hlue Lize

Repeat steps 2 thru 11 using respective photo £ilm arnd phosphor
without 15 second rinse, Use 80ml of phosphor slurry,

Co Red Lire

Repeat steps 2 thev 9 using respective photo film and phosphor,
Use 80ml of phosphor slurry.



Mobes

A1l phosphor slurries ars pub up in 1 gdllon jugs and rolled

for only 10 mirubes before use, This (guote Fhilco) gives

more and larger sglomeretions of phospher particies in solue / /
tion. aglomerates can net be eontrilled,

In performing the double application of each color, the ilb
is to be rotated 180° bebwsen the first phosphor applicaticn
and the secord application of photo resist material, This
enables the precument of & more uniform screen,

n s 3
Lo Glaa&n ingide cone of Wlb with isopropyl alcohol - /e. l)) ?/
?2e Add stenderd 1% Kesil solution
30 Pub tlb through standard Lelr bake qycles
Le Repeat step 2 followed by air dry
Se Add ThOWnl of 1% Kasil solutiom /

T P o s of N a/} on /)f c4ov mi,

6o Siphon off 1000nl and add 0,65m) of front lacquer
7o Deain water after 2 mimute cast tine followsd by air dey

Fo Alumirdue

Pe R This @lows Sere

o gl@aﬂ

8y Aluminize 3 times M4 rten C’/
2

U/~

ma//}/

9, Clesan alvmirum from cone before oxidation <
100 Apply back lacquer {80mL) - dry 2 hours with air of sbout

305 HoHe
en 190

n N Jc‘l‘ﬂf -
1), Add MgO photo resist and dry for TOQmitntes Prck u ¢ ble am od
Note:s Llet stard in room (no dry) for 15 mimtes /7% Wa ter
before exposing or dry film with nonedlectredried of :
ais (15 « 208)

12, Expose and apply Mgl slurry ard dry Ffor 25 mimtes.

tant: |
o Sereer oA

e 13 Clean bulb of Mg wesidue on cons

1o Bake (met ueing Lehw) dlower rize in tempemtwé
15, Rapeat siap 13
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I. Paint and Finleh

16, Paint ingide of tulb according to specs

17, Hat sezl ﬁ

18, Paint neck according to specs, ///{enb )/044 Aa—fr:e C
or on .

19, Fin2l bake and annedl Fb ?f(‘? M/'t'l'_\ ”,)f/unﬁ

20, Cun = gvacuate - @l

Note: A new procedurs is under considepdtion for stages

/6(5 W: \ D thru Yo The two major changes are: /& standard beke
$i /m before the £irst Kasil application g a stendard bake

pmdVE \a&m: aluminizingsy This cycle has not besn accepted but

V4 la 7 /7 /u,.-..n“'“m;sr very e naxt major process change, L Op3ul
.45{ o p € £im instead of a 0,65ml £ilm is slso antieipated
, C
%5 ,th w o Prepapration of Phosphor Slurries

s

;;; ) Pl of 4 o fo].T;g,l:w g:'aparation of the phosphor glurries should be carried out

1. Add eolox to 1 gsllon Waring Llender
2, Use spesd #1 and quickly add the water

3. Turn off btlender ard check solution for turbidity,
If turbid the solution should be discarded, if noty

o Add ths desired color phomhov and tlend for 2 min,
at #1 speed for green and #3 speed for blue and red
slurries

5. The followlng phosphors are used in the preparaticn
of the dlurries:

8, Green Slurry « DuFfont Q65«2839

be Hlue S « DuPont QBL=2660 55%
s Dulent QRO=268L  15%

o Red Slurry - DuPont 520

Xo Devalg;_m

BEach phosphor line should be develeped just as the becomes
dry, If overdried & lesz dense screen will resuli. f? /

The importance of this will be investigated and wveported at a
later date,



Ve  Miscellaneous

he The oforementioned process is s2id to inorease the Lrightness of the

& 5 86 d
pplga :ubeq . 3m }fs 5 o tg ?}}?}3 f:;%tr% ?3.&,@ (gs:,lgnated by

B. Excellent control of the flaw rate of drying air iz obbained f
through the use of rotameters, 7 4/’ rhalls wonderfu

Co 4&n extensive phosphor recovery program is being carried out betwesn
Philco and Sylvaunia, To date, the recovery of the biue and the gresn
phosgphors look promiging but th 1?9 phosphor recovery has met with
little success, 260  ba J

D, Philco hes done & great desdl of rescarch on the use of gine selenide
for the red phosphor, They have found thet the maximum sereen effice
iengy uvaing 2ine phosphate ocours at a screen weight of spproximately
3 mg/em?, The same screen efficlenty is not obtained using sine sele-
nide until & screen weight of 8 mg/em? is obtained, This fact hu
zymd their hopes for sinc}enide since & goreen weight of Z“

is out of the guaestion, Ais +5 SO r W/oﬂj Za
unn
It should be noted here that our éngineer® are not in complete agree-
ment with the former statement. Phileo's ervor mgy be explained in
their experimental procedlures,

Eo Use of special air activated clemps insteed of the oripginal marual
type, for the positioning of the Apple buldb in the e@osm-e machine,
should be further investigasted. These muy be purchassd f?gm J
Summit Tool and Mfge Coe, Toledo, Ohlos Mg/ Cu

BH m Glg (e

Fo It was suggested by H, Colgate that C.E, strongly cofisider the pro«v
cessing of cur own masters if work on the Apple tube is to be carried
on, This suggestion was made without disclosing any information whate
soever a3 to how the present ma.sters ;re proceawdo

Aice 93[ Mr, J“
To Gondlusion

The Philco persommdl have devised technigues whieh enable them 0 proe
duce & tube with considerable increase in light ocutput, This tube, @lthough
better from the standpoint of brightness, hes an objocbionsble amcunt of

ntaminetion. Weark 1s being done to eliminate this cross-contamination
%ﬂ it is hoped that suitable progress cau be made in this ares,

/00 /74 4// Further iuvestigation of the sbove procedures will be carrled out af
GeEo 0 verify the findings of the Fhileo Coxp,.
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