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Place Visited: General Electric Receiving Tube Plana eranie .9
Owensboro, Kembucky ﬁ TUBE ENGINZERI
Dates: October 8-10, 1958 ; :
Purposes Since mica eonstruetion will shorten the gun and ita' usge

iz being vnressed by our competitors, we have g real interest
in using this constxuction in cathode ray tvbe mounts.

- The Receiving Tube Depit., because of their long experience
‘with mica in receiving tubes, is able to provide us with
dnformation about the properties, processing and design of -

mica, heaters, cathodes and gelters,

Pergons Contacted:

R, &, loe ligrs, Engr.

- W, Millds Consultant
C. Hopper Mgrs, Special Prod. Des, Sect,
J, Tucker Engr., Special Prod. Des. Sech
C, C, Power Supt., Process Contrel
J, C, Hickel Supt., Phy. and Chem, Lab.
Fo‘ Rﬁ Mcxees &lyg’ DWQ Engl:o

Introduction:
On the morming of arrival we met Walt "iilhc, Engineering Consultent,

who was our main contact, We discussed the miea gun structure designed by

Lo Swedlund, the 9274 gum and cur present modified mica gun desizn. Included

were discussions of the related components, heater, cathods, etc, After

lunch, Claude Hopper, Maneger of Special Product ! Design Enginee’ring, and

J, Tucker, Design En?ineer of that section, joined the discussion., later

on that day we talked with C, C. Powers about heater and cathode processfmgo'

: The second dey we talked sbout ne ural, synthetic and reconstltvted
micas with J. C. Hickel,- Supervisor of the Physics and Chemistry leboratory
and Ray McNees, Engineer in the Lab, The remainder of our visit was spent
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Trip Raport (con’t)

in a series of tours thru the 5 star line, the cerdmic tube section and’the
engineering design and development laboratories.

The information that follouws is grouped under three main topics -
micas, heaters and cathodes plus some miscellaneous topics, The subject
of mi cs will be summarized next under the groupings of design, processing
and properties.

Mica

Desien

he best design is tbbtained by referencing the critical spacings and
aperture alignments %o the mica since punching of mica parts is dons within
an accuracy of 1/h mil, A recess concentric with the Grid #1 aperture can
be vsed %o change Orid #1 to cathode spacing in a given design, howsver,
the receas depth cannot be accurately controlled within the required 1/2
mil tolerance, and was thersfore not recommended.

Both the triangular holes (Philco design) and the vressure fit type
{9QPL) are standard mechanisms for holding alignment in the micas, 3es
Fig, 1. The type employing a pressure fit requires a much tighter tolersnce
in both mica and the metal part.

PART’ TOL.+ 0005 "
003°R, BREAKS CORNER
\MA”‘ /\ /Ap_rﬂ X 0OJ" ( v———:

FiG i,

- The minimum spacing between holes or to the edge of the mica is 15 mils.
The maximom radius at the corners of the triangulsr holes is 3 mils,

There are three standard methods of locking the parts in the micas as
shown below:

THR CyT €
BENT WERE

- \ J 7 T AR BENT OVER

WIRE WELDED

AT RASE oF rM
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The recommended mica thickness is between 6 and 9 mils. Thick micas
are more expensive, more susceptible to delaminating and they cause more
die maintenance. Thin micas do not have the required mechanical strength.

Twakage slobts in the mica were recommended in preference to coating
with magnegium oxide since the eoating has a high affinity for water
which may not be completely baked out during exhaust.

Shadowgraph templates for insvecting micas can be purchased from
Sneider Marquart, manufacturer of mica dies, The cost is approximately
$6.00 per hole. v

An additional source of mica is Copeland Jenkins in London, Englarnd.
Wnen necessary, they can deliver micas in 10 days and at 1/2 to 1/3 less
tool costs of local vendors,

Prozessing
The production cleaning schedule for natural mica is as follows:

1. Degresse with trichlorethylene,
2. Bake li hours at 500°C,
3o Goa‘t‘:

I% 18 felt that trichlorethylene may become entrapped in the
laminations and that its elimination is advisable, The developmend
laboratory recommands the following schedulss

1, Bake 1 hour ab 500%¢,
2. Coat,
3, Rebake 1/2 hour at 500%,

T
, A1l micas give off water of crystellisalion at elevated temperatures,
" Data from the Bell Iaboratories show that muscavite begins to dissociate
its water molecules at LCO®C and a peak of 3800 mieron liters/me ig
reached at 800°C,

Phologipite is somswhat more stable than muscoviite and has been used
in receiving tubes, Experiment has shown that the total condensable gzs
evolved during healing is 2,7 units for pvhologipite as commared to 3,9
unita for miscowite,
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Trip Report (eon't)

Reconstituted mica promises to be more stable than natural and has
higher insulation resistance., Samples of reconstituted mica were obtpined
from F, R, McNees. Also his report on reconstituted mica have been received,

Synthetic micas are not yet available, The crystal formations obtained
are not, abt the present state of development, large enough to be used in
tubes o

Hoaters
The people contacted who work with heaters were strongly in favor of the
folded heater az coposed to the hairpin coil heater, Reasons given for
favoring the folded heater were as followss
1. Yore even temperature along the cathode,
2, Slightly lower cathcde tamperature.
3. Higher heater-cathode break-down potential,

The main problem encountered with heaters appears 4o be heater-cathode
leakage, Hethods which can be used to reduce heater-cathode leakage are
as follows:

1. Early lighting of heater on exhaust (before R¥),
2, 443 1% silica to heater coating (used by English),
3. Sprayed heater rather than cataphoritically coated heaters.

In designing a heater it is a general rule of thumb to use 1 watd
of heater power for each 15 ma of peak csathode current needed. Also the
maximm heater temperature should not exceed 1400C, This temperature is
measured by the change in the resistance of the heater,

Their development lab, will furnish us with folded heaters of any
degired specification if we contact J. Tucker,

Cathodes
- Lock seam cathodes are being uvsed wherever the cathode gize permits,
A lap seam is vzmed on the smaller type cathodes, The lockseam cathods has
the following advantages over the drawn cathodes
: 1. 1/3 to 1/5 the cost,
2, Has more mechanical strength,
3, Can be made with an intergial tab,

The average cathode loading for receiving tubes is 60-70 ma/acm, with
a peak loading of $0 ma/Zem, o insure excellent reliability, the § stexr
line of tubes is designed for 30 ma/2em, .At 1000 ua besm current and &
0025 diameter grid 1 assuming a gosine square distribution, our C.R.T.
tubes have approximately 500 ma/“cnm, loading.
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The recommended cathode “emperature for receiving tubes is 750-800°C.
Higher cathode temperatures casuse rapid failure during life,

To vrevent breaking of the cathode tab during life, a h?% nickel iron
alloy is recomended in preference to a2 pure nickel tab,

%Ee Problem on GAF%}
n¥il recently the which uses the same heater and cathode as the

S4PL, had been failing on life test. By changing the heater and the czthode
tab design Receiving Tube Product Engineering has increased the tube 1ife
from 500 hours up to 5000 hgurs. The improved life is due to:

1. lowering of cathode temperature by chenging from a hairpin
coil heater to a folded heater and allowing the ends of the
heater to protrude from the end of the ecathode,

2 lMors even lemperature along the cathode due %o g smaller
cathode tab and the folded heater.

To obtain closer control of the cathode nickel, the "peculcauior
was changed from Inco 330 to Ineo 220,

Reducing Atmosphere at Gun Sesl

To prevent oxidation of ‘the mount and cathode during gun seal, the
mount and bulb is flushed with reducing gas. The reducing atmosphere is
oroduced by bubbling nitrogen thru mebhanol,

Qetiers

The SAES CGebters are used almost exclusively in the Owensboro Tube
Plant. The SAES Getters appear to be satisfaciory, but very little actual
data was aviilable. .

A paste and a non-flash bulk getier ars used on certain high volisge
tubes. Mro. E. Ds MeCool, who has most of the information on getters, was
away the two days of our visit so litile information on the non~flash type
of getter was obtained.

There i3 more specific information and experimental data available.
The authors invite the inquiries of those interested in further informetion.

11iott M. Krackhardi
Chester A, Perkins
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