July 19, 1946

Report of Visit of Messrs. H. Q. Poag, G. L. Case znd R: W, Newman
%o the Czthode Ray Plant of H.C.A., at Lancaster, Pa. July 9-10

People visited included: John King, Manager of the whole fsctory

Barl Wood, Manzger of manufacturing

Kent Burton, Suverintendent of Cathode Ray
Factory

Mr, Patterson, Chief Factory Engineer of
Cathode Ray Tubes

Harry Fackert, Generzl Foreman of mounting

* and finishing, includling test
Mr. Sarggnt, , Cherge of Cethode Ray Test
Ben Artau, Ueneral Foreman in charge of bulb
preparstion
Richerd Ling, Wzge, Rzte & Planning Dept.

GENZRAL FaACTORY

Everyone was extremely anxious to give us any informeticn
we asked for, and volunteered gome that we did not ask about.

The factory is completely air conditioned end kept at 85°F
maximum temperature with a 504 relative humidity. The Bulb Screening
Room 1is separately air conditioned snd kept &t # relstive humidity.
The whole factory is built on a 6" concrete base with 5/8" maple blocks
surface held in place by metal fiitings, The floor of the Bulb Screen-
ing Room 18 separated from the walls of the factory so as to keep vibra-
tion to a minimum. 64,000 eq. ft. out of the total of 192,000 sc. ft.
of the factory are used for cathode rey tubs production.

A8 8oon as a new tube tyve 13 belng developed a factory
engineer is assigned to work with the development engineering group
to carry the procese over into the factory.

v Shrinkage on the 5TP4 has been running zbout 354 gross, 224
net after reclalm from sealing to 1nitipgl test. Similar figures on
the 10B®4 are 30% gross 27# net. -

BULB PRERARATION

Mr. Artau is General Foremen in charge of Bulb Preparation
and Glass Work, Mr. Burton believes that two-thirds of the problems
are in thie section.

Extreme care is exercised in keeping the floors and benches
clean. It is found that by following this procedure that not only is
1% posslble to make satisfactory hole-Tree screens but also the
impression 18 glven to the operator to exerclse proper precaution.
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BULB PREPARATION Cont'd

During the time of the vieit the plant was not opersting . .
due to soreening difficultiss. A large epldemic of minus yellow ¥V [
spo%s were showing uv on the P4 and PS5 scresns in such volume that
no good television tubes were being oroduced. A good deal of help
was belng obtained from the Design Engineering Section and about
8ix ensineers were working on this problem. The effor bsing put on
this aspect of bulb shrinksge had caused the Pl screen shrinkage
up to about 80%k. It was belleved that imvurities in the sodium
sulphite had been the cause. Sodium Sulphite 18 added t» fluorescent
powders to peptize them, 240cc of one normal sodium sulphite 18 used
in the 10" tubes with the P4 or P6 screens. Lithium hydroxide 18
used with Pl screens.

On the 10" tubes it takes two hours to screen and settle,
and twelve minutes to pour. It takes seven minutes to tilt off the
soreen in the S5TPL. -

On the screen bakeout oven the filtered alir i1s brought
through a rotary valve and preheated with stationary gas burnsere,

Aluminum backed -Subes are mace by adding about 3" water to
the dried screen after saturating the solution with four drops of
an unknown material and waiting six minutes (on the 5IP4's).Four
drops of a nitrocellilnse lacquer dissolved in amyl acetate and plase
ticized with 5% camphor is floated on the top of the solution. After
walting five minutes the water is poured out by a tilting rack in
spproximately five minutes. The nitrocellulose screen is backed ab
390°C for about Y40 minutes, Az afl

The aluminum 18 flashnd on the 5" tube in g special bell
Jar vacuum exhsust unit;R+C-.A. Model MB=1 ($3500.00) which holds
gix 5TPY'a, A 205 liter per second silicone oll DPI, diffusion pump
with no cold trap 1s used to exhaust the bell Jar to .1 micron.
This tekes gbout ten minutes. The six filament with 40 wmg. of a
gluminum each are then flashed at 20 amperss and 12 volts. A (030
diameter alumlnizln% filament somewha$% slmilar to a letter "E" on
1ts s8lde i3 used. he lighted length 1is about 7 om. <+t 18 made of

tantalum, gince they have found that tungsten alloys with ths
aluminum too rapidly the tantalum fllament however must be replaced
each tlme. Flashing takes .Five minutes. Alr 1s let in

through a four wzy valve whlich permlts,

a) Preliminary exhausting through the mechanical pump only.
b) Pumping through the diffusion pump or
c¢) Slow leakesge of alr back into the bell Jar,

The valve 18 controlled by a small hsndle. The rubber bottomed plastic
coated glass bell Jar 18 ralsed hydraulically. A% these high pumping
speeds it 18 possible to use lucite for bulb holders in the bell jar.

The aluminum film is opaque to the fluorescent celing lamps of the
factory.
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BULB PREZPARATION Cont'd

A gingle head 18 being bullt experimentally on the siandard
16 head exhaust machine to aluminize 10" direct view tubes. The head
will permit the tube to rotate 8o that the off-center aluminizing
filament can more easily cover the face of the tube with aluminum.
Yhe head 1is dirsctly connected %o s VMF50 DPI Pump.

A graphite silicste mixture 1s used for the insife bulb
coating on the 5TP4, This is proving eomewhat unsgtisfactory for
high voltage breekdown and Mr. M. Szdowski requested that we eend
him & szmple of our silver=graphite mixture.

Face plates are prehsated in an oven previcus te being
sealed, ’

Bulbe are salvaged by removing the bage, breaking off the
tip and mounting on a lathe where the neck igs scratched with a
dismond and heated with & small hydrogen flams. Then by blowing on
the hot section a perfect round crack occurs which gllows g small
additional neck section spliced on so thct the bulb can be reused,

Sereens sre removed from the defective tubes by shaking
up with sand and then adding s small amount of hydrofluoric acld and
washlng.,

Leaks are detected by using hot paledium sheet, connected t¢
an ion gauge cn an exhaust system. The suspect Pube 1ls then connec-
ted through rubber and "smelled" with hydrogen. ' ,

PARTS PREPARATION

: A new double unit continuous dry hydrogen furnzce has bgen
built by the Lancazster Iron Works for R.C:Z. This was Lancaster
Worke Shop Crder 163-5., It i1s identical to R.s.Ls Design with
the exception of having very hesavy czst boats. These boats are
linked together snd form the moving belt of the furnace. They are
probably made of 80% chromium 20/ nickel.

Cathodes are, at the moment, being hend sprayed elithough
an automatic machine is being built. The cathode spray operator
timee her epraylng rhythm with the use of & metronome.

Apertures are tumbled in a small cement mixer to remove
burrs. 100 pounds of 1/8" "Honite" (looks like carefudly selected
silica pebble) with 2% gallons of water and 20,000 apertures for
L& hours. After tumbling paris are ilnspected and gauged 10072,
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MOUNT ING

Cathode grid sprayispz 18 megsured by means ol breakdown
voltage. A 3 kv. d.c., source 18 nut between the grid and csthode
and slowly increased in potential. After the first arc is cobtalned
the equinment is turned down and restruck, The point at which the
arc extinguishee the second time 18 taken as an indicastion of this
spacing. It was cleimed thst in the air conditioned factory this was
a very accurste method of meassuring cathode grid spacing it wes done
100%. The areing occumeml at the very edge of the csthode and dose
not damage the surface.

Small lead stem shlelds are used over the tits of the
glass stem and welded to leads between which leakage is importent.

The mount and stem assembly is checked for continulty with
a 3 ampere source. <The filament 1s also measured 100% for continuity
and shorte.

One welding control panel is being used for 30 welders
in g similar fashion t0 the way Svlvanls operates. This has proven
quite satisfactory and a second panel 18 on order.

All shrinkage tubes are anelyzed 100% by a Shrinkage
dnalysis Girl and the defect marked on a tag attached elither to the
bulb or gun structurse. 4&s every operator which handles the tube
code marks 1t;, the defect may be lmmediately oalled to the attention
of The operator responsible.

SEALING

Previous to sealing the stem 18 preheated on a 20 position
calrod heated rotery unit. The tubul:stion rests on a track and as
the machlne indexes the stem L1s slowly brought more and more down
into the hot zone.

One sezling man gnd a girl run sach sealing machine,
EXHAUST

5" and 7" Tubes are exhausted on rotary machines, which
are being chenged over to use the DPI VMF 20 silicone oll diffusion
pump. 7Thie pump has an speclially built beffle and no liquid air
18 usged. Some difficulty was being experienced with these pumps as
they were not apparently pumping as fast as 1%t was felt they should.

The seventy foot long straight line exhaust was being re-
bullt to make 10" to 20" television tubes. 35 to 40 small carts
with individual VEF 20 pumpe backed up with "baty' Welch's were used.
It was anticipated that this machine would handle a tube eveary two
to four minutes of the 10" type. Tubes could not be tipmi at thils
exhaust speed using a glass exhaust tube. Therefore, a oxygen=free
copper pinch seel, fernico to glass sealed tube .300 1in diametler
.010 thick is being used. No weld leaks are normally obtalned when

the hydraulically opersted pinch-off is properly operated. The
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EXHAUST Cont'd

straight line Bxhaust makes 1%t a 1ot easisr %o repeir individuasl
defective ports,

On the sixteen position rotary exhaust, six Kinney pumps
#CBDRKE6 (15,2 cu.ft, per minutel are used as backups, In sach of
the last three positions individual Cenco pumps are usad, A tilting
type Ace McLeod Gauge {made by the 4ce Glass Co. Inc., Vineland, N.J.)
18 used in each bhackup line. A pireni gauge is used on The backupd
in the final tipping position, Smicrons %0 10 microns is norwally’
obtained in these backup lines., Shculd the pressure get over 30 microns
the machine is shut down and ths oump replaced or repalred. Using
glass tivoffthe glass 18 cooled slowly after %ip-off by placing
successively in two pots controlled at 360°9C and 2500C, for 5 minutes
each (or acecording to index).

TEET & FINISH

The enclosed chart shows the dalta we were slhle To getl on
gaoctory teat methods.

Following is the R:C.A. Schedulsz used for sparking on
type 5TP4 %o clean up leakage, breakdown, s6c.

Pl-=G2 20 Sec., @ 10 kv a«Co,
Pl-=KG) 20 Sec. @ 10 Kv &-.C,
G2-=KG1l 10 Sec. @ § kv &.C»
F2--pll 2 Min, @ 50 Ev d,c.

All bulbs are sprayasd in g trlsodium phosphate sclutlon
at 60°C znd then washed in hot water previous %o palnting on the
exterior, : ,

B, W. Newman
BUFFALO TUBHE WORKS

RWN3: MHR

0csVC Campbell-Tube Div.-Bidg. 269
GL Case
E Fehr-Tube Div.=-Bldg. 269
RF Horvath
TO Moffit
WL Peters
RO Posg
LE Record#Tube Div.=Bidg. 269
P3 Bullivan
GT Waugh-Tube Div,.-Bldg, 269
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