SYLVANIA TRIP RuPORT

Factory contacts wore made at Sylvenia ilectrie Company to observe and
study ¢.1eir methods and technigue in praeties on fabrication of the 17"
metal rectanpular tubs. An additional purpbdee was to discuss and observe
t e scrsening ;rocess used in the “eneca ralls Plant.

The Tellewing persons were conticted:
¥pr, Lawb - Xanager
ir. Re Gossford = Chief ipginesr
up, do bLwan ~ As8't ingineer
ire L, dvans ~ Section ungineer Chemical or Functional Section
s, T" Ryohleweki " Ll . i "o "
irs G, Brennan ~ Foreman (bulb assembly)
Kr. G, Kautz -~ General ingineering

G
ire G, Cooper = roduct sngineering

I  lebal Bulb Procaessing

Liessrs.Brennan, bautz, and Cooper were tie contacts on this process.
The folleowing steps and methods are in progress:

1, Sandblast - Pangbern dquipment using flint sand.
2. Cone Fritiing and Firing

The cones are thsn spr.yed on the face sealing surface with
a very t.in coating ef frit. The frit is 200 mesh and is pmrchased
from Vitro .amufacturing Company. Iitisburg, Pa. with produch
1 - D « 120341 - 36, PR

The conec arc next placed face, downward en a 15 position
{utilizing 6 heade) sealing mchine, The cones fit into
miehrome blocks witi a notched step which restrains tie cone
from conbraeting bevond the oririnal size after {irins, The
equipment was operabing at 38 pos/hr. wibh 1 pésition load
# unload, 4 firing, and 1 cooling position, The equipment
utilizes gas # @, burners type 814D (snerican Gas Cempany)e
The sealing lip had a yery unifor: light rean color after the
firing schedule. The tondsney of the cones to contract after
firing was noted. Leveral times & mallet as used to :iree the
cones fr.um th: michrome restraining hlocks,

3. Neek weuiing
.. The neck ssaling was done on a standard 8 - head RCA -
moghine. It uses gas # Oy sealing with 130l=i barnors
(12 vurncrs/ sealing nosition;

T
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. The schedule was aﬁsv follows:
- Indek = 40 seconds.

"‘Pomtpion 1= prehe“t glass # cone

2 ~ oxidize 1050-1100°C

Wk - sealing 11007C -
5 = streteh ssal # anneal - '

647 = anneal. (3/4" cannon burner=iner ick.n Gas uonpuny)
8 - load- # unload

The qualit* of the nock ceals a.ppaare‘ very g;ood and they
reported very low scal Rosges, It night be pointed cut here
tiiat’ our high lusoes are caused by éxcoessive: 1angth of HF

washing (4~5 mimites) whon as Sylvanid uses & 15-30 ‘second

HF »3nse at mlb washy- This etching greatly raduces our seal
strength. #

mm bulb w*shincr cyclr, is as 10110. 8 = acid, acid, &ci.d, tup

- water, hot caustie, tap waber, d:iunized water, dolonized water,
The bulb remains in pesition 10 soconds - 5 seconds time is

roquirsd to index from position to position, -The acid is 5m
HF and the cemstic 1s S-I.QJ eone: =n‘(,ra.ticn. ' :

AFaca‘Seall g' o

The face sealing equipment: z.s an B-head .»im ..ealer. Tho
schedule ls as follous: - .

-In‘dex - 90 saccnds
'-Pos:.tion ,l Loagd

3;‘3 - uealinz’-uplzt maniiold. inner mam.fold has 15
burner tips,. cuter nanifold has 24 tips
- (1301=4 burner tips).  Tiho burner %%ps were
F o -divegtad at tha. earner ‘padiys of the short side,
iy . bealing < ring burner (8li~i burner tip). “The .
: burner tip on the ring burner vers set l;e"
. from the bulb eodfners and thon elevated epprox=
imately 15%°Crem & plane just belou the corner
radius. - The ring burner cuts off at LpProR=
‘ - imately helf way threugh ths indoexs
i#5=8 - inneal (Trent ilectrie Uven) 530°C r.easured
2" above bulb Tace. .

: Tba bulbs aftcr nea‘*.r» arr@avsd very rood: in geal ing «uﬂl‘?t*r.

The cornera were wall f:z.lled and the contours appesred excellent,

Polarlscope examinabion shewed tanzential compression -on the

sides witil a smaller amount of the . sanme in the corners. This

- - gnount ,bcmewr emall, wus. pointed out as absolutely 1sssc-am:».".a.'.l.
to tieir precess morder to provent corner cmcka. '
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11 Gxhaugh

Both flass and metal tubes were currently bein; exhausted in & rotary
32 sosition gas fired oven and an ltGi, 32 position eleckric oven. The
Sylwenia position %was that radiant heut during cxhaust is practleally
: esss;xtlal for metal rectasngulars. Their ex ericnce has shoun that the
tampamtum relata.onshlp betwaen the glass and metal at the tu.e edge
is vory eritical. The glass ashould be 10-20°C higher than the metal ab
all timea, Y4seping tho center of the bulb face in equllibrum with the
leadine edre of t i@ bulb was jood practice in 5 lvanla’s opinios. Thoir
exhaust peak is 410 C Lax with a 6 minute jcriod over 370°C The rotory’
oven is an a 2 minute index and tie 7iCh equxp.n ent is on a L ziimabe index,
mach oven has 12 nesition of heating and 20 positione of coplinr,

The exhaust schedule for the 17CP4 is as follows:
Indox time =1 mimute

Oven temperatures in the four zones is 410, 425, 320, and ll5°C
Gun bombardment storts with pesition 19 and continue: thru po sition 29,
The heater is turned m:z.n pesition 24 and off in position 314..

The heater«ligh t.m S0 hedule is as follows.
Position = 24 =~ .55 a.peres

25 = .65

8 26 == -70 .09
2‘7 - .70 "
28 - 975 B . - . ;
H«~ 0. " e
30 i .8‘ I s, -
A=
32 -.7 ™
33‘ - a'io "
3~ b5 M

194PL uxhaust cheaalo for 2h~heead. rotary achine,
, J-ndex timé - 2 alnutes
Uwen teape aturss for the 5 zones Vas 27),}90 3a0 ?90,1),.

(bulb temperaturas vere 10 tegrses of oven te: Jperaturss)  So _bardrment
and degassing of the pun is cerried out in vosition 16 thru 22 inel.
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The heater—lignb% schedulc ia as. fc:l}.owaz
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Pcsitlono Stcpa* 1 2 3 L
18 " o6 Aaps. .6 amps .6 amps. 6 amps
19 ¥ R T KR, S I
2 of M LT W A5 TS
21 , .7‘,_, i .75 1t ‘.8_ ] » 'g L
22 Y 2 oI5 % 5" o7

23 RN SN 5 TR AT SR

Lyle #vans report.ad that yhey had dacma.,ed cathode actmntion bauperatires
sopewhat, undertke aebove figuras Lu reduse high hexter current from black heaters.,
Thoy have tpaeed this treubls.to ths particuler lot of mckal us»d oy f:uperlor '
%0 meke cathode sleaves. ; )

Y also discussed exhauslk procedurss in gone. a.l -and- learnsed & ,dt. it wcm their
feeling that it was definitely imporbant to hold the tube ab maxizum be: uperaturs for
a long as. poss:.ble. They did not appear t. be concerned about .oil backstreamg
in their exhaust 9ystem. Une t! ing in particulor tuat. was.noted was thabt they use
a rotary disc vactum valve witi an o-ring seal on all & helr oil pwsps, This value
is of their design-and has work cad oub vory wéll. iir. Gessford :mdi(.ated their ©
willingness to ,ell us ona of these valch for eng‘:.merm" ta .Jt. it e daﬁi.redu

They were buildmg’ a ne. mlma ez:hq.us{: mchirxe w’n..ch in addi tion had the oven ;
sxtending around both onds with a wory small opering for the loading ‘and peioval of-

finished tubes, This exhaust naqhine hud radient elsctric heaters on both sideés ard
in ths top of tae oven. 3 I o

III. dging -~ Speed 12’/nin.
~ The following" ag:.ng schedule., wera obtam'-‘d.

Seneca ¥ alls Plant.

Conveyer - ' Lime Pilament ‘Vibg. "L.grid Vite, 2 grid \;’vlt_g‘,
| 2 min, v g - : 0 .0 o
‘30 sec, ' ' '
haine, 10 o’ ‘0
10 sec,
11 min. 9. o U
LU . 52C A
T ming Y ‘ 0- 0

- kO sec.



-ﬂfim

Timo Fz.la ent Vitge FL grid Vitg, +#2 grid ¥ltge

Ll min |
i min. g 0 y;
‘40 sec. - : .
16 min, 8 ‘. 0 4 300
w S0y .
30 sac. _
Beneh aging = 2 mindé 9 Cat.ode tded to grid #1
4 10
12 9 . - .
15 8 L £ 300
10 8 '
Ott.a,iva_
Ohio Plant 1 :
' 1min, . &z Catiode ticd to grid #1-
_ . i
30 sec. 9% ‘ - £ 300
15 min, 8 0 - 0
15 min, - -8} £ 290
15 min. 7% 0 0

IV Sereenihg

An additional parpose was to digcuss and obse1 ve t.e scroening process
used in the Seneea Fadls Plant. uost of ¢ .eir conveyers ware not in regular
production as tiey hiad been turned over to enginesring for experimental worke - 7,4"
They-had cne conveyor running with 20" tubes on a 26 minute. screening cycle. Pl’\
The panel spacing was approximatély 22 inches an' held turee bulbs, This same
‘maghine when used for 17" b lbs ias a pancl spacing of 15 inches and movee al
a spead of a.p roxinotely 7 ipches per minuto. -

. The screening procese in use is known as the acetic acid meth.d and
makes use of o 04l normal acetic acid mixture and a U.1 normal potassium sillcate
gsodubion « The dispensers are arranged-such that about 18 liters of acstie
aci¢ and potassium silicste solution. are intreduced _si;:@_ltaneously into the
bulbs along with twenty ml. of a 1= solution of potassium permanganate.

{The phosphor suspension is introduced. .,.;thly beforae all of t..0 silicate acid
sixture has run out of t.e :ixing funuels At the end of tiie conveyor an operctor
inserted a syphoning tubs and removed the excess cusiion \&"&“T to a level
approgiuately 2" below the anode butdon, .. Rycnlowski and “p, dvans belisve
that permanganete way have come merif in reducing water marks zs it ie an oxidizins
preny ang may pr.veny reduction of zing lgng to free gzinc in t.be phosshor, |
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Their screening conveyor - S buz.‘.?t by 1iC4 and appeaved to be relatively
w‘c,aacy and free from nbrdtmn.

lrs Lylo dvans reporteci that t,he.w scyoening shrinkage was runiing 30 te
35% and comsistal of holes and silica gel flakes or hairs. I in speshed
approxiuaately 30 tubes and found tiat 25 to 300 of tiem had holes in the
sercen or anall nasdle shaped. silica fibers inbedded in the phoephor. They believe
that t.ey can prevent these silica slivere b, introducing tho acetic aeid amd
potansz.wn silicate selution threugh soparabe tubss so it is mixed ot the
spray nozule. @, Jvans belleves tho vashing of the sllica acid .dxtwie fronm
the mdxing bowl 1s not coupleto enough to prevent saus formation of silica
cal in the  lxdng boul and that this is rosopnsible for these sliverc. &“r,
<vane dld not know tho exact quanbity of wash wutor used o {lush ths phosphor
suspenbion from the bowl, but balieved to b about 1 litef. They control
serasn distribution by varying the bulb tenpo at.nre and use no infra red
heating as we do, . fe claimed they couldnodb get uniforr-seiedn distaibubion
unless they £illed the bulb al.ost full of solwhion (18 liteps). It was noticed
that most of their screens had slicht yellow edres unic appedred to be
slightly vorse taan our rewectwn Lwdb. .

¥r, Gesaford said they were: now a.ddin:; 15 by weight of calcium magnesiunm
silicate (titanium autlvated) phosphor to %i0ir rorular scresning iixturs.
This results in a reduction of approxinmstely 155 in Lisht output, Howaver 1t
improves the resistance of ¢ weir thin screass te X or spider burn, as they ctll
it, They bellave that tie silie:te phosphor added is useful in that it
completely covers tiie glass and prevents it assu ding a charge which eventually
@ffects the overall sercen pobential, The use of t is third comp nent enablos tlem
to obtain acceptable sereens with a Phosphor weight of 465 milligrams per sq. om.

. Life tests at 20 Kv. of 20" tubes scraeamd in this manner show that t eir
sereens are not completely free froa i=burn, for at the ond of $00 hours the
I=burn ig visible at anode- potentla.ls ranging botusen 11 ané 14 Kv, They
conulder screcns_of this nat.ure to ba accept.able. ; '

i'e also found that they had made a very intensive .,t.ud:,f of screon potentlals
and X burn. The method used by fychlew ski wes tac one descrived bJ Helson in
the Sejtember issue of Journal of dpplied ‘hysics 1938. Bri:fly t.ds wothed
conaiaﬁ.., in opersbins - - Lube with anode ab. .ground potontial, #®he cothiode
being below ground. QCT@OH potential ie nensured with a Gi eleetromotor tubé -
connceted to thwo outside of tihe fase plate onto which is blown a stream of hot
alr to ralse the faceplate tenporature and deersase the glass conducm.v:xty balor
taab, of the input resistance of .the detector. Ted Liychlawski showed me numerous
curves and obher design data whiech show that new tubes do.not axh;bit _screen
charging but that the eharging develops during life of the tube, lLith t.eir
squipment they can measure scrzon ancde poten. ial diZferences as low as 10 volts,
They have found that the screen veight and smount of silica present in the
complebed sereen is extrensly impovtant in acter: Lu.ng 4the rate of increuse
of ‘scrsen charuinp and eventual splder burp..



They have lately made some BV rectahgular tubes with lime glass fucsplutes 4
and heve found that X burn doss not rcsuli. 'thoy roport that X burn is not a '
problem on t @ (170"4) iy nntd,l ractangular tube. '

During our "’enera.l conversation on screans tkmy mentioned that on gl ss
tubess a hole in the phosphor hed to Le lidbted to 015", ctharwise tue
chargmg of tie glass c used a swall round dark arsa to appear which Srew
in size during the 1ife of tic tube. This phenouens was not nearly as bad un setal
tubes LH&y could allow holes in the scrden up to 040" without notiteaile formtmn
of a brow. urea.

They nuciied us in re;ards to the effect of barium nitrete on the life of’ .
metal tubes and reported that they had been-unsble to cet sgtisfactory life test
results on .obal tubes made with solium nitrate as an elec#rolybe. Consequently,
they wers ext,remoly skeptical of our Larium nitrate progead,

¥ #efer System-=

Since my last visit t.ey have installed some additional equipment im
their water system.to cub dovn rersnoration in the 4~bed denminerzlizer, The
srstem now used st.rts with tap water which is fed inte & tank conbzindng lime
into which is fed cantinuoubh a small cmandlty of alum., This fleckuates the .

a’gae and other impurities in the incoming wabey which ie then filtered through
a sand bed filter folloued by an activated charcoal filter., Fram thére tae
water goes to g 2-bed Illinels Co. deionizer which does not rauove C0p. The
LOP is removed b- a blow-off tower which consisted of two l:rge wooden tanks the
lower of vhich about 9 feet high and 6 feet in diamester topped with another
section about 10 ft. long and approximately & fi.in diamster. The water enters the
top of this sile like chamber and sprays doun tiru nogzles similar to « shower
4b‘1th, while a Jet of air is blown upwards thru the water tower by a largoe furnace™
type blover. 1t is claimed *&,hn.s oﬁmt.w*ly removes CU,.  The water is tlen
pumped to the Illinols later lo's 4-bed doiineralizers which are similar to- the
ones we use., ur. Lyhe uvang claimed thot it was no longer necessary to rogenerate
the 3,000 ¢ 1. par hr. 4=bed units .ore oftar taan once a wesk. :reviou.,ly they
had been 1li.ited in wabor supply bg tha down time raquired to regeneraté: these
um.ts every duy or so. » ‘

VI Pace Plate Cleaping:

I noticed tiat follouing screening that & .e,y wash the facas of matal tnhee
with a 104 nixture of amsouniym bichloride and white powder which looks 1lik: Bon
Ami. The operator rubbed the face of the tube for a few scconds as it noved dowm
the conveyor line vhere it is autom:tleally washed and rlnsed, Timing is
apparantly ratier critiecal on tais ossration. The faceflute is then dried by
a Jet of dry air.



VII Gengral Discussion:

1. Sylvania has had considorable probleus in the ssaling of 17V rectanculars
and their success has only resulped Iroi concentrated effort on the problen.
Lr, drennan, bulb socaling foreman, haos devebed 100, £ hie time to loralng
tnese probloms. It secms svident 4¢3 ths writers t.at should ue at -Gu onter
inbo th: cmetal rectanmular production ve should have sivd ar department
supervision.

2« Sylvania's opinion is that ractangular cone sealing is ore efficiont on
retary aquipment tian single head sealing and a better product can be producad.
‘This is of c.urse, dus to oore flaxiblity of five sebbing arrangements, :

3. The use of fritting is in use ot Jylvania but they are not cozplebely
corvinced as to i's need. Lecent tests run by ir, Bronnan of 200 bulbs,

one hal? of which were not fritted had shoved approximstely cqual shirinkage

totals., Ineidentally they have not used di=chromating wstiods dus o the possible

possible safety hazards to tle emplayees.

4. The following are Sylvanins? glass %oss totals at varlous stations on
17" rectangulars. '

Cone Sealing %’%ﬁ - . 1‘3*‘5'1"'%"?3
Bulb lash | 05 - 1.0 Heglipible
Sgresn Baks (1stir) ' I‘Eagligible 54,0
ixhanst " Negligible 2.0

5. It is the writers opinion tiat we ure not yet ready to enter production

on 21" rechbangulars, Our cone seulin~ technicues as'yet ar: in the deveo}opuent
staze and wue should not, for economy's sake, enter into what will Ye a fackory
development program. ‘“ur choice of [ace sealing techniqu: (ring burner) is
open to yuestion and eve. our choice of bupner tip <oes not sgroe with .
Sylvania. It is here surgested that wo m.re thioughly ocordinate and organize
our venture into this field of tubs fabriecat.on. Utherwise we suall not easily
sueeedd in our program with resultant high lostes and low production.  sven

now At is safe to rediet that using present bulb washing technigues our

neck losses will be 10 = 20 tiaes that being expsvinced ab Lylvanlae. This
program should pop be lightly antered ilnto for tue penalties will be scvere.

W,F. Hopkine
V.Co Campbelld

8-28~51.
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