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A discussion took place botween the above and Dr. P. E. Pashler, Dr. W, E.
Glenn and C, Fick concerning the development schedule of the Glenn Color TV pro-
jection tube. This is the pumped tube which we expect to use for cur evaluation
of the capabilities of this system, The primary point of discussion was to dew
termine the most judicious time for transfer of the tube to TVRD., Our original
schedule had called for a February 1959 transfer date. Drs, Glenn and Pashler
felt that the situation is such that several months work will be required at the
Research Labeorstory before the performance of the tube will be adequate for ue
to make quantitstive measurements, They were particularly concerned about the
decay times of the different colors as written on the oil. We had hopes that a
series of gualitative measurements of flat color fields, etc., at the Hesearch
Laboratory, ,for judging whether the performance was adequate would be sufficlent.
However, Dr, Glenn stated that he would not be sble to judge adequate performance
without working with a color picture, We had also hoped that we would not be ree
quired to put & color pieture on the projector until enousgh quantitative measure-
ments had been made so we could produce a picture more in line with the capabilie
ties of the system,

They proposed the following program:

Month of March 1959 = Write on oil and debugging of electrical and

mechanical troubles,

"W fpril " - Work on oils using the tube as a tool for evaluation,

# 0 May - Hlectron optics and light optics, . :

"o % June % « Primary color tests with color pictures,

duly 1 ¥ « Tube will be moved to Syracuse for quantitative

measurements providing its performance is adequate
a3 judged by RL, CRT and TViD,

=

fhere was complete agreement on the fact that the tube should be working
before it leaves the Research Laboratory. There was not a full appreciation at
the Research Laboratery of the fact that we had scheduled the evaluation of this
system tightly inte our plans and that we were anxious to "take it over® at the
earliest possible moment. There was not a full appreciation of TVED of the mage
nitude of some of the basic problems of the system that still remain %o be solved,

It was agreed that TVRED would continue to supoly all of the electroniec
equipnent and as much of the optical equipment as required for these tests. This
would ineclude & chassis at an early date that would take appropriate color signals
from a color television recciver and convert them into ones which would drive this
tube, It was pointed out by Dr. Good that while this will zive a color picturs
to work with, that no one should conclude that it will be a good color picture or
demonstrate the full pobtential of the system, Two reasons were given — one because
it is "off-the-air” and the other is that we do not know precisely what types of
signals are required by the tube,

Attached are cbjeetive and plan sheets that were prepared at TYHD, These
will be modified in line with the arrangements made above, Our complstion date
for Phase I will now be more lilke Dec, 1959 rather than Aug. 1959.
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Dy, Pashler pointed out that the following problemns Popr a sealed=off tube)
will still be with us after Phase I is completed. ile listed several paths for
solution to each,

1. Vacuun maintenance,
a, Reduction of bean veltage,
b. Hore stable oils,
¢, Titanium getter,

2, Cathode life,
2. Hetal cathode,
b, Other cathcedes,

3, 0Oils
a, w9cme new oils are more resistant to bombardment.
b, Further experiments for better understanding,

Lhs O11 replenishment,
a. Rotaging disc,
b &lectrostatic pumping.
Co Distillatione

5, Lisht sources,
a., JIncandescent, 1nefficlent but may be peasible with new developments,
b, Arc scurees - efficient, long life but expensive,
The ideal ligh% source needs to be developed,

6., Costing,
True evaluation of costs eannot be made until the above problens are
solved,

Dr. Tieman showed us his new negative resistance tunnel dicdes in various
circuits and provided us wiﬁh one sample,

Dr, ¥Williams DOLnfe@ out tﬂmv their main activity in Plectrblumlnescence is a
search for a more efficient method of excitation. Most of the inefficiency of this
type of light source is in the excitation rather than the emission.

Dr, Cusano demonstrated his UV light amplifier,
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Objective 2

Advanced Development Project
Projedtion Color Television

Objective:

To develop a new product,
Goal:

To develop a color televisicn receiver which meets the market objective
of cost and performance,

Plan and Schedule:

Evaluate the potential performance and cost of the Glenn color television
projection system by study and by developing a working model,

This project covers phase I of thrre phases:

Phase I1: Technical evaluation of the potential performance and cost
of the Glenn projection color TV system.

Phase II: Desisn criteria ard product evaluation,

Phase IIXs Product design,

Phase I is scheduled to take from & to 12 months., It will consist of ese
tablishing the requirements of such a system and determining both theoretically and
experimentally whether these requirements can be net,

Time Schedule:

(1) Sept. 1958 to Feb, 1959 = Assist CRT with the design and the physical
and electrical equipment needed for the development of the pumped tube, Determine
the optics, lamp and screen needed for the evaluation set up, Develop and build ap=
propriate power, sweep and sisnal circuitry for evaluation of the system using the
pumped tube,

(2) Feb, 1959 < Delivery of pumped tube to TVRD by CRT,

(3) Feb. to April 1959 - Settinz up and debugging of the overall system,

(4) April to June 1959 - Measuring and evaluating the performance of the
system, '

(5) July - August 1959 - Report covering performance, preliminary design
criteria and potential cost of the required component s,
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TVRD - Adv. Dev. fng. - 2/10/59

GLENE Pi0J.JCTION COLOR TV (Phase I)

1. Purpose: To determine the potential performance and level of piecture quality
that can be obtained with Glemn's oil film projection system. £Evaluate the cost
and problems encountered,

2. Plan:

(A) Design, construction and debugzing of e pumped tube by CRT, RL and TVRD
at the Research Laboratory.

(B) Qualitative measurements at the Research Laboratory to insure that all
aspects of the tube are functioning properly i,e., flat color ficlds -
B to G hue change, tranafer characteriastics and efficiency,

(C) Quantitative measurements at TVRD of the following:

(1) Coloy saturation and hue, transfer characteristics, efficiency,
white and grey scale, cross modulation, etc.

(2) Use these data to determine if modifications are needed in the system,
(3) Design modulator to transiate R G & B into proper signals for tube,

(D) Make color pictures from scanner signals at R G B and then off the air,
Use bright lisat source and opbtimum Schlieren system, Ivaluate.

Plan Details

(4) Tube to be constructed for Glenn's orthogonal system, i.e., red primary

~ intensity varied by velocity modulation on the horizontal sweep, and the
blue~green variable primary hue selected by beault splitting in the vere
tical; bluecegreen intensity modulated by HF spot wobbulation in the vere
tical direction, ‘

(B) Qualitative measurements to be made in the Research Laboratory.

After determining that the spot size and splitting characteristiecs
arc suitable, the following measurements should be mades

(1) Color: = Blue to Green flat fields using varuable DG on the beam
splitter. Hue change to be determined visually using small sereen
and single slit opties with filter or dichroie mirror, Saturation
to be judged visvally. BRed flat field by using 10 me synchronized
sine wave for velocity modulation on H deflecticn plates, Single
slit optics with red filter or dichroic mirror. Szturation and hue
to be judged visually, :

(2) Trensfer Characteristics:
Blue=Green smplitude signal vs. brightness, 45 me signal to be

applied to Vf;iétes and varied mammally. Brightness to be evaluated
visually or with a light meter,

Red signal vs, brightness., Both 10 me and 45 me sipnals to bé




"Glenn Projection Color TV (Phase I) e
used to judse the overall effect of the 10 me velocity modulation

and then the effect of the 45 mc wobbulation. Brightness to be
evaluated visually or with a light meter,

(3) Efficiency: =

Blue-Green and Red lisght conversion efficiency measurenents can be
made with the transfer characteristics set-up by use of a light meter,

Repeat the above measuraments using Glenn's one kw Xenon source and
maltiple slits,

If the above measurements indicate that the system produces the anticipated
effects to a degree which shows reasonable promise of making a successful
system, then the unit should be transferred to TVRD in Syracuse for quantie
tative measurements, followed by the desisn and construction of the auxiliary
equipment reguired to make a color picture both from a seanner at the R G B
level and off the air,

If the measuraements at the Research Laboratory show inadequate performance,
then the responsible areas should be determined and corrected until the pere
formance appears adequate on the qualitative basis.

(C) Quantitetive measurements at TVRD,

(1) Blue=Green hue and saturation charvacteristic (spectroradiometer and
single slit optics).

(2) BluewGreen transfer characteristic and efficiency (point by point
meaguranent with lizht meter),

(3) Red nue and saturation (spectroradiometer and single slit optics),

(4) Red transfer charscteristic and efficiency (poiﬁt by point with
light meber),

(5) White field and grey scale (manual control, visual and spectroradicmeter),

(é) Cross-modulation between Blue-fireen and Red evalustion,

(7) Contrast ratio.

(8) Definition.
If the quantitative measurements at Syracuse show reguired areas of improvenent,
these should be ironed out jointly with the Research Laboratory and CRT, A very
close working arrangement between TVRD, CRT and RL is anticipated during this
entire period,
(D) Color pictures and evaluation.

(1) Color bars (R G B modulator matrix %o tube).

(2) Color pieture from seanner via R G B matrix,

(3) Color picture from scanner via RF and NTSC demodulator,

(%) Color picture off air (RF, IF and NTSC demodulator).
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Glenn Projection Color TV {Phase I) =3
(5) Evaluate performance by viewing tests.

(6) BEvaluate stability factors (vertical sync, HV « sweeps, necessaﬁy
correction voltages, etc.).

(7) Bvaluate lamp, slits and optical requirements.
(8) Establish technical requirements for commercial color TV display.
(9) Arrive at preliminary cost of the above systenm,

(10) Decide whether to embark on Phase 1I,
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