


























ADDRESS OF FORMER RCA LABORATORIES

EMPLOYEES NOW IN THE SERVICE

For the benefit of their friends, we are

1isting below the latest addresses of our for-
mer employees who are now in the service.

A. Co. Dornfeld

S. Se. Alex Hrdlicka

Alcoa 5. S. Company

c/o Postmaster

saen Francesco, California

Pvt., Peter Ferrara, 32484151
391 Repl Co. lst Depot
A.PsO. 761-R

¢/o Postmaster

New York, New York

Karl Seiler S 2/c
Naval Research Laboratory
Washington, De Ce

Pvt. Frank W. Schuessler
32595601 Med. Detachment
Camp Callen

San Diego 14, California

Robert Servis, D.E. 399
UeSeS. Stockdale

c/o Fleet Post Office o
New York, New York

Harry Myers, USNR. D.D. 516
. UeSeS. Wadsworth

c/o Fleet Fost Office

san Francisco, California

Fvelyn Webster, SeA.
American Red Cross

A.P.0. 100 c/o Postmaster
New York, N. Y,

Morris Sprachman, M.M. 2/c
UeSeSe Sienna A.De 18

7th Div, F.POOC

San Francisco, California

Sgte Jas, Hall, 32749793
Dept. of fatients, ward 44-€
Ue. S. Hospital Plant 4118
APO 314, New York, N. Y.

Pvt. Campbell W, Fell, 42110197
APO 15480, Co. K Infantry

¢/o Postmaster

New York, New York

Mr. Otto S. Schairer now Staff Vice

President of RCA

Dr. Co Be Jolliffe now Vice President

PFC Fred Solomon, 892183
VoMeTeBe 943 MAG - 41
E1 Toro, Santa Ansa, Ccalifornia

Michael J. Fichera, RT 3/c

Class 15-45-3

ReMJS. Naval Research Laboratory
Bellevue, Washington, D. Ce

E. F. Bailey, 15315578
Class 45 N.T.G. 1' HeAAJFe
Hondo, Texas

Ensign Edwin F. Creager
UeSeNeRo

Corry Fleld - NATB
Pensacola, Florida

Pvt. Ben Gendusi
1822 5,U. Camp
Alva, Oklahoma

Pvt, A.L. Lise, 42082652
Battery C-211 FA. Bn,
A.PsO, 450

c/o Fostmaster,

New York, N, Y,

Vincent Boccanfuso, S 1/c
UeSeSe LI (M) 1055

¢/o Fleet Post Office

san Francisco, California

Pvt. D. Rosenberg, 226023
WAC Det., 1 - 1258th S.U.
llolloran General Hospital
Staten Island, New York

John T, Pluswick, 33,826,063
Roater R 1029

Bldg. 266, Area 2,

U. S. Army Reception Center
New Cumberland, Penna.

Paul Urbani, 42082221
Co. A. 69 ETS
Fort Lewis, washington

Cpl. Catherine McGuinness’
W.R. Staging Area, M.CoWeRo
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Class 4, Section 1, M.C.B.
san Diego, California

A/c Wm, K, Dey - 32957430
Sq. S. C1, 528 - 52
Keesler Field, Miss.

It. Martin R. Richwuond
Naval Research Laboratory
Anacostia Station
Washington, De Co

Karl G. Kaufmann, 5 1/c
E-35, Bks 16, NATTC
Jacksonville, Florida

Joseph W. Hall, E.M. 3/c
Ue.S.S. Kephart

SPO 61, ¢/o Fleet Post Office
san Franclsco, California

Phyllis Abry T-5
A225493, WAC Detach.
SePeAAFe

Lubbock, Texas

wm. Bathle, Jr. S 2/c 8128032
UesSeS. Renate (ARA-36) Div. B.
¢/o Fleet Post Office

New York, New York

Rowland Marple, S 2/¢ S.P.G.
Class 8-45-B

Main Gunnery Range
Pensacola, Florida

John Wargo, Jr. 32954344
CeM,P. Det, S,
Huntsville Arsenal
Huntsville, Alabama

P. R. Tindall, PhM 3/c
USNR 768-80-60

U. S. Naval Hospital
Philadelphia, Pa.

H. W. Hutchinson, Q¥ 2/¢
U.S.8. LeScM. 287

¢/o Fleet rostmaster
New York, New York

1929 as Director of the Patent Department, Mr,

Schairer was placed in charge of the combined
Patent and License Departments. In 1930 he was

elected a Vice President of the Corporation. His

in charge of RCA Laboratories

RCA Leboratories might now be said to have
progressed through the formative stage of 1its
develcpment as an organization within the company.
Starting from very small beginnings, its growth
hes kept full pace with the phenorienal expansion
of the radio industry. Much of 1its progress has
been due, in large measure, to the efforts and
toresight of Mr, Scnalrer, who fostered for many
years the idea of a greet center of radio and
electronic research.

program for a radio research center materialized
in 1941 when construction of the RCA lLaboratories
at Princeton was started. As Vice President in
charge of these laboratories, Mr, Schairer gave
to the planning and construction of the building,
great personal interest and attention,

Since the completion of the building in
1642, the many successful developments -- most
of which were for war projects -- which have come
out of thess laboratories, have more than Justi-
fied the thought and effort Mr. Schairer expsnded
in their establishment. His inexhaustible en-

thusiasm, efficient leadership and sincere friendli-

Shortly after his affiliation with RCA in ness toward all have made him a most effective head






































































































cause this output current 1s already at a

high level, the required gain of the ampli-
fier is small compared with that for an icono-
scope or orthicon. The high-level output has
other advantages. The performance of the tube,
for example, is not critically dependent upon
the noise characteristics end input circuit
parameters of the pre-amplifier as 1s the case
for iconoscope and orthicon.

The above operating cycle, while somewhat
elaborate, is nevertheless easily traceable.
On the other hand, the detailed operation of
the parts of the tube does include some inter-
esting and less obvious problems. These will
be discussed below.

Electron Image Section

The semi-transparent conducting photo-
cathode 18 a well known structure for getting
photo emission from the side opposite to that
from which the light enters. Photo-sensitiv-
ities several times higher than those for
insulating mosaic surfaces can be obtained.

The use of a uniform magnetic field to
focus the electron image 1s not only well
known but is also one of the simplest methods
of electron image formation. Unity magnifica-
tion, erect image and good definition at low
anode voltages are its characteristics.

construction of the Two-sided Target

The two-sided target 1s perhaps one of
the oldest and most frequently proposed struc-
tures for improving the sensitivity of a tele-
vision pick-up tube. It makes possible the
separation of charging and discharging pro-
cesses 80 that the sensitizing procedures and
electric fields appropriate to each may be in-
corporated in the tube without mutual inter-
ference. The two-sided target must conduct
charges between its two surfaces but not along
either surface. It should have a conducting
element nearby to act as the common condenser
plate for the separate picture elements.

Most of the attempts to fabricate two-
sided targets have centered on a structure which
had discrete conducting elements or "plugs" em-
bedded in an insulating medium. These have
been satisfactory for testing the properties
of a two-sided target but have failed thus far
to provide the uniformity necessary for a com-
mercial tube.

The two-sided target used in the image
orthicon 1s exceedingly simple and capable of
a high degree of uniformity. It is a thin
sheet of low resistivity glass. The resist-
ivity 18 chosen low enough so that charges de-
posited on opposite sides of the glass are
neutralized by conduction in a frame time
(1/30 second). It is chosen thin enough so
that these same charges do not spread latter-
ally in a frame time sufficiently to impair
the resolution of the charge pattern., Thick-
nesses of five to ten wavelengths of light
have been found to be satisfactory.

The thin sheet of glass, about 1% inches
in diameter, i1s mounted flat to within a few
thousandths of an inch and spaced about two
thousandths of an inch from a similardy flat
fine mesh screen. The mcunting techniques to
achieve these tolerances have been the subject
of a considerable amount of work. The problem
is especially accentuated when it 1s realized
that the assembled structure must go thru a
standard bake out schedule at about 4000C. Sat-
isfactory assemblies were obtained only after
the glass and screen were each mounted under

tension on flat metal rings. The metal ring
for the glass had to be carefully chosen so
that the 400°C bakeout did not cause the glass
either to break or to wrinkle on cooling.

The fine mesh screen mounted near the
glass target to collect secondary electrons
and to act as the common capacitive member for
all of the picture elements has been ‘itself a
problem of appreciable magnitude. Because the
electron image passes thru the screen and im-
presses the shadow of its wires on the picture,
the screen had to be of extremely fine mesh
and highly uniform, In addition, for efficient
operation, it was desirable to have the percent-
age open area of the screen 50% or greater. The
finest commercial screen, available during the
early development of this tube, which had even
reasonable uniformity was a 230 mesh per lineal
inch, woven wire, stainless steel screen made
by Tyler Co. It had 47% open area and could be
etched to about 60% open area. The 230 mesh
screen was however readily resolved in the
transmitted picture and limited the resolution
objectionably.

In contrast to this screen a technigue
was developed for making fine mesh screens
with 500 to 1000 meshes per lineal inch, an
open area of 50 to 75% and an accuracy of
spacing comparable with that of a ruled optic-
al grating. These screens have made possible
the transmission of pictures with high defin-
ition and substantial freedom from spurious
signals,

Operation of the Two-sided Target

Fig. (3) shows the potentials* of the two
8ides of the glass target during a typical
charge-discharge cycle. In Fig., 3a the tube
has been in the dark, The ascanned side of the
target has been brought to zero volts by the
scanning beam., The picture side also is at
zero volts as a result of leakage to the scan-
ned side. The fine mesh screen for collecting
secondary electrons is held at ¥1 volts, Fig.
3b shows the target potentials after exposure
to 1light for a frame time. The picture side
of the glass has been charged to ¥1 volts by
the electron image. The scanned side of the
target, also has been brought up to #1 volt by
capacitive coupling to the picture side. In
Fig. 3c, the beam has just scanned the target
bringing the scanned side down to zero volts
and the picture side down almost to zero volts
by its capacitive coupling to the scanned side.
The "almost" results from the fact that there
1s a positive charge on one side of the glass
and a negative charge on the other, constitut-
ing a charged condenser, If, therefore, the
scanned side 1is brought to zero volts the pic-
ture side must be positive by an amount equal
to the picture charge divided by the capacit-
ance between the two sides of the glass. This
turns out to be small compared with the A1
volt to which the target as a whole had been
charged. In particular it is shown to be 0,01
volts in.the 1llustration chosen. During the
next frame time the charges on the two sides
of the glass unite by conduction to wipe out
the potential difference between the two sides.
Fig. 34 shows the potentials at this time and,
by comparison with Fig. a, the target has re-

#For simplicity, the emission velocities of

thermonic and secondary electrons are taken

to be zero and the contact potentials of all

surfaces are taken to be the same. Including

finite emission velocities and contact poten-

tial differences would merely shift the values

of the potentials shoyn in Fig. (3) without '
affecting the argument,

.



turned to its initial state ready for another
cycle.

In the above cycle, the charging by the
picture, discharging by the beam and -leakage
between the two sides of the glass were des-
cribed as events in series. Actually, of
course, all three events occur simultaneously
and steadily.

It may be remarked, in passirig, that the
cholce of a glass with too high a resistivity
(that 13, a leakage time conatant greater than
a frame time) tends to allow charge to accumu-
late on the picture side., For sufficiently
high resistivities, an objectionable loss of
signal, as well as spurious after images, is
encountered.

Electron Multiplier

In spite of the variety of electron multi-
pliers offered by the literature, it was thought
desirable to add still another to the list - one
which was more nearly suited to the requirements
of the image orthicon. A brief conasideration
of the diffuse spray of secondary electrons
emerging from the first multiplier stage (defin-
ing aperture disc) suggests immediately the dif-
ficulties of getting all of them to enter the
relatively narrow mouth of the more convention-
al electron multipliers, This is particularly
so because it was desirable, for other reesons,
to retain the axial symmetry of the electric
field in front of the first stage. To focus
the secondary electrons into a narrow mouth
multiplier might very well require objection-
ably strong assymetric electric fields. Once
committed to the symmetry of fields, one 1is
also committed to a relatively large entrance
opening for the second stage of the multiplier
because the secondary electrons spray out sym-
metrically or "fountain-wise" from the first
stage.

It was found to be relatively easy to ar-
range for substantially all of the secondary
electrons from the first stage to strike the
large annular disc second stage shown in Fig.2.
The arrangement consisted of surrounding the
first stage with electrodes all at lower poten-
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ti1ial than the first stage with the one excep-
tion: the second stage. In this way the elec-
trons were offered two alternatives: to return
to their place of origin, the first stage, or
to land on the second stage:. Energetically
the electrons could return to the first stage
since they were emitted from it with a few
volts of spare energy. But to return to the
first stage the electrons must approach it at
nearly normal incidence or more accurately with
all but their emission energy directed normal
to the surface. The brief excursion of the
electrons into the strong dispersing field pro-
vided by the more positive second stage makes
the probability of such return small. The
secondary electrons from the first atage ac-
cordingly quickly find their way to the second
stage.

Here the problem is to multiply the elec-
trons again and send them on to a third stage
and 8o on thru a number of stages to the final
collector. The use of a series of parallel-
screen multipliers is well suited goeametrically
to the problem but the efficiency of the screen-
type multiplier is low. That 1is, for a second-
ary emission ratio of four the gain per stage
is only about two., A substantial improvement
in efficlency was obtained by a special design
of multiplier. The operation of the multiplier
was found to be uncritical to electrical adjust-
ment and mechanicel alignment. Both these fea-
tures are highly desirable to simplify the con-
:tguction and operation of an otherwise complex
ue.

The operation of the multiplier was
found to be uncritical to electrical adjust-
ment and mechanical alignment. Both these
features are highly desirable to simplify the
construction and operation of an otherwise com-
plex tube,

Total gaina of 200 to 500 are readily ob-
tained for the five-stage multiplier, These
gains are usually more than sufficient to ex-
haust the sensitivity possibilities of elec-
tron multiplication. The "useful" gain obtain-
able with electron multiplication is discussed
in the following section.

Sensitivity

The image orthicon derives its increased
sensltivity over the iconoscope and orthicon
from (1) its electron image section, and (2)
the electron multiplier for its signal current.
The gain from the image section i1s approximately
five fold and is attributable mostly to the in-
creased photo-sensitivity of a conducting photo-
cathode relative to a photo-sensitive mosalc
surface. The gain from the electron multiplier
for the signal current depends upon the scene
brightness as followsa: The sensitivity of the
image orthicon is limited by shot noise in the
scanning beam. The sensitivity of iconoscope
or orthicon is 1limited by shot noise in the
first amplifier tube. The purpose of the multi-
plier is to raise the level of scanning beam
shot noise up to the level of amplifier noise.
Because the scanning beam current (and its as-
sociated noise) decreases for lower scene
brightnesses while the noise of a television
amplifier is independent of scene brightness,
the gain from use of the multiplier variés with
scene brightness. In particular it varies from
about 20 for high light scenes to about 200 for
very low light scenea. The overall sensitivity
gain of the image orthicon, accordingly, varies
from about 100 to about 1000.

#The third possibility, that of retaining their
freedom in space, is usually of negligably short
duration.
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