





RCA LABORATORIES NEWS

With this, our second issue of RCA Labora-
tories News, we welcome a new year and note the
completion of our first full calendar year of
work at Princeton., As we contemplate the accom-
plisktments of our Laboratories during the past
year, a feeling of satisfaction is certainly
Justified. We should not let this make us com-
placent toward the year to come, however, In-
stead, let us find in past performance a stimu-
lation to greater accomplishments in future.

Your editor reports with pleasure the

favorable reception accorded our first issue.

We will endeavor to have our paper grow through
the year in usefulness to its readers, We have
decided upon a bimonthly publication interval

for the News, with i1ssues to come out in Feb-
ruary, April, June, August, October and December.
Suggestions on matters to be included and the
submission of items for insertion in the paper
are always most welcome,

Ed. Dickey - Editor
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RESEARCH DEVELOPMENT

THE DYNAMIC CORRECTION OF THE SPHERICAL
ABERRATION OF ELECTRON LENSES

By

V.K. Zworykin, E.G. Ramberg, and J, Hillier

Collectively, research laboratories can
be likened to an army advancing into unknown
territory. There must be scouts - groups of
individuals feeling out the barriers that pre-
vent us fram extending our uses of the forces
of nature, From them come the fundamental
ideas and intuitive guesses which are the be-
ginning of almost any major scientific develop-
ment. Then there must be the shock troops -
that is, the groups who, seeing some of the
barriers of nature giving way, take advantage
of the situation to develop practical ideas and
practical instruments which may give birth to
entirely new sciences or new instruments,
Following up behind these is a large group of
laboratory workers and development engineers
whose job it is to refine, polish, and simplify
these 1deas and instruments and thus to extend
their value and use to large groups of individu-
als,

The electron microscope is a typical ex-
ample of such a development, The large wave-
length of light had imposed a well-recognized
barrier which prevented us from seeing many of
the small things of nature, As a result of
accumulated information, the 1dea of breaking
down this particular barrier by substituting
short-wavelength electrons was conceived,

From this rather uncertain beginning,
the electron microscope has progressed through
the other stages of development and at present
it can be considered as being in the final
stage, Already a number of commercially pro-
duced electron microscopes are accomplishing
spectacular results in the fields of chemistry,
metallurgy and biology.

The laboratories that have these instru-
ments feel that they have the last word in
scientific equipment. However, in the labora-
tory here we are never satisfied with the per-

formance of the electron microscope because we
realize that, compared to the light microsacope,
it 1s still a very crude instrument. We are
interested in removing one by one all those
limiting factors which prevent the instrument
from working at its theoretical 1limit, We have
already removed practically all the limitations
due to inamccuracies of machining end inhomogenei-
ties of material, Further improvement will come
only by removing the optical difficulties - the
aberrations, The most important of these aberra-
tions 1s the one that i1s often called spherical
aberration or aperture defect., In electron
optics this means that electrons going through
the outer edges of the lens are focused at a
different place than those going through the
middle which, of course, causes a blurring of
the image,

We cannot correct this by the techniques P
used in ordinary optics because there 1s no
such thing as a diverging electron lens; a
situation which has always presented the elec-
tron microscopists with something of a dilemma,

We have now, however, a method which,
it 1s belleved, will overcome this defect of
electron lenses. The idea behind it is basic-
ally as follows: Electrons leaving the specimen
must take a 1little longer to reach the outer
edges of the lens than they do to reach the
middle region, simply because they have farther
to go. 1If, during this short interval of time
between the arrival of the electrons at the
middle and outer portions of the lens, we ad-
Just the power of the lens slightly so that the
focal length of each region of the lens is Just
right for the electrons when they arrive, then
all the electrons should be focussed to the same
place in the image, This has assumed, of course,
that the electrons left the specimen only during
& very short period, otherwise some electrons
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would continue to go through the middle of the
lens after its focal length has been changed,
again blurring the picture.

Actually, the idea can be extended to take
care of a steady stream of electrons coming
through the specimen simply by applying an
alternating potential of the right frequency
and wave shape in such a way that it controls
both the initial velocities of the electrons
and the focal length of the lens, When we
work out - mathematically - the frequency re-
quired, we find that it is in the neighbor-

hood of 10,000 megacycles which is rather

high but nevertheless is a frequency that is
being developed rapidly for other reasons.

This method can also be used for the chromatic
aberration and if the lenses are properly
designed, will correct both types of aberra-

tion simultaneously. Upder ideal contions,

a resolving power of 1 appears to be possible,
This would correspond to a useful magnification
of 2,000,000, It must be remembered that, be-
fore this optimum resolving power may be realized,
it will be necessary to solve other problems
which hinder attaimment of the theoretical 1limits
of present electron lenses,

«=-00000-~

PERSONNET, INFORWATTION

Movie Screens for Sale

For a limited period of time members of
RCA Laboratories may purchase RCA 16mm Beaded
Screens at attractive low prices., The screens
are provided with a spring roller and are
mounted In a wood case suitable for hanging
from wall or ceiling., They are of the best
quality of material and will provide unusually
brilliant pictures when used with 16mm pro-
jectors,

The following sizes are available:
50" x 70" screen 10,00
30" x 40" screen & 6,75
A1l orders should be placed through the
Personnel Office, S-205

Bowling League

Competition 1s keen and interest high as the
RCAL Bowline League nears the end of the first
half schedule on January 19th, With the team
standings being so closely bracketed, a neck and
neck race is anticipated before the first half
winner 1is decided.

Individual scoring honors to date go to
Ted Tams (Office) with a hizh individual game of
256, and Joe Thompson (NModel Shop #1) with a
high three-game series of 615,

Team Standings as of Januery 4, 1944

Won  Lost
Guards 20 13
MNodel Shop #1 20 13
Office 18 15
Engineers #2 17 16
Englneers #3 17 16
Maintenance 15 18
Model Shop #2 13 20
Engineers #1 12 21

Remainder of First Half Schedule

Jenuagz Sth

Engineers #3 vs. }odel Shop #2
Maintenance vs. Engineers #2

Guards vs., Office
Model Shop #1 vs. Engineers #1

January 1l2th

Office vs, Engineers #1
Guards vs, Model Shop #1
Model Shop #2 vs., Maintenance
Engineers #3 vs. Englneers #2

January 19th
Model Shop #2 vs. Engineers #2
Maintenance vs, Engineers #3

Guards vs. Engineers #1
Model Shop #1 vs. Office

Selective Service

A Replacement Schedule for RCA Laboratories
at Princeton was approved by the New Jersey State
Director of Selective Service on December 11,
1943, Similar Schedules had previously been
approved for the Communications groups at New
York City, Rocky Point and Riverhead., This
Schedule, which is for a six-month period, and
must be renewed before the end of that time,
lists approved replacement periods for all male
employees under 38 who are not physically dis-
qualified (4F or 1C). For the most part these

periods are "more than six months", the longest
permitted by the regulations. Mr. Engstrom and
Mr, Burrill discussed the Replacement Schedule
and Selective Service matters in general, with
all the men concerned, in a recent series of
meetings, As a result it is thought that every-
one should be clear as to how he astands with
regard to occupational deferment. If anyone
wishes to discuss his individual case, Mr, Burrill
will be glad to go over it with him,

It 1s important that everyone notify Mr,
Burrill immediately of all communications re-
ceived from the local boards, no matter how
routine they may appear to be, so that his records
may be complete and accurate, and so that he may
be prepared to take appropriate action as necess-
ary with the least possible delay. The sooner
errors are discovered, either ours or the local












MODEL SHOP SERVIZTE INFORMATION

Gears and Gear Cutting

The Model Shop is prepared to cut gears
of the following pitches:

16 - 24 - 32 - 48 - 96
In addition to these facllities, we are
now carrying in the Finished Parts Stock Room a
varied assortment of standard Boston Gears, both
spur and bevel in various pitches and materials,

Fractional-Horse-Power Motor

The Finished Parts Stock
Shop now carries in stock the
chronous Motors:

Room in the Model
following Syn-

1 RPM 120V, 60
60 RPM 120V, 60
300 RPM 120V, 60
100 RPM 110V, 60

Hansen
Hansen
Hansen
General Electric

cycle
cycle
cycle
cycle

These are new motors available for immediate
delivery upon receipt of a replacement order,

Extruded Plastic Tubing

In addition to sheet and bar plastics, there is
now available in the Raw Stock Room, Extruded Plastic
Tubing (Cellulose Acetate Butyrate) of the following
sizes:

1
2

0uDe x 7/8 I.D,

1-1/2 0.D. x 1-3/8 1.D,
0.D. x 1-3/4 1,D,

Ball Bearings
A small quantity of ball and needle bearings of

asgsorted sizes are carried in the Finished Parts
Stock Room,

Laminated Plywood Tubing

The Model Shop has available a source of supply
for laminated plywood tubing fabricated from thin
veneers and a thermosetting synthetic resin. It is
quite strong for its weight, having a specific
gravity considerably less than 1.0. The laboratory
reports indicate it will carry a much heavier load,
welght for weight, than steel tubing, It can be
threaded with ordinary pipe dies or glue assembled,
It has been developed for poles with hich flexural
strength, being as strong as heat-treated aluminum
and 207 lighter for the same size. It 1s presently
employed for aircraft wing spars, motor shafts,
radio antenna masts up to 90-feet high, aircraft
antennas, tent poles, tripods, signal masts,
electrical conduits, etc,

It 1s available with inside diameters from
1/2" to 18" with wall thicknesses from .05" to
.50" and any reassonable length; I.D. tolerances
to minus O" and plus .010"; and wall thickness

3/16 0,D, x 1/8 I,D, 1/4 0D. x 3/16 I.De to within plus or minus ,005", Samples are
5/16 0D, x 1/4 I.D. 3/8 0.D. x 1/4 I,D. available for inspection together with supple-
7/16 OsDe x 5/16 I.De 1/2 0.D. x 3/8 I.Ds mentary test data.
5/8 0.D. x 1/2 I.D. 3/4 0.D. x 5/8 I.D.
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0-80 |.0600]|.0469] 7-36 [.1810 |.12580 JY%4-28|.250 |.2130
1-86 [.07%0.0880 8-30 [.1640 [.12858 [/4-32 [. 250 |. 21
1-64 |.0730][.0610 [ 8-82 |.1640 |. 1360 I%/16-18 |. 312 |.2870
1-72 |.0730/.0610 | 8-36 [.1640 [. 1960 [5/16-20 |. 512 |.26%6
| 2-56 (.0860]|.0700 ] 8-40 |.1640 |. 1406 |5/6-24 [, 812 [.2720
2-64 [.0860]/.0700] 9-24 |. 1770 |. 1860 [¥A6-21]. 812 |.2770
[ 3-48 [.0990].0 9-30 1.1770 | . 1360 =32 (.92 |.2812
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4-82 [.1120 |.0827]10-24 |. 1900 . 1820 |Va -20 |. 375 |. 3281
4-86 1.1120 |.0860]10-28 |. 1900 . 1562 [3/g-24 . 375 [.3820]
4-40 [.1120 [.0890] 10-30 [. 1900 |. 1562 -27]. 375°].3%90
4-40 |.1120 |.0937]10-32 |. 1900 |, 1610 6-14 |. 437 [ 3¢
g-ao . 1250 [. 09958 - . 2160]. 1770 ~20[. 437 [.3906]
8- . 1280 [. 1024 J 12-28 [. 2160, 1850 [7/16-24 |. 437 |.
S-44 |.1280 |.1040§12-82 |. 2160 . 1850 [7/16-27[. 437 [.4062 |
-82 |.1880 [. 10658 14-20 |. 2420]. 1938 §/2 - 12 [. %00 [.4219
6-86 |. 1880 |. 1180 J 14-24 |. 2420|. 2001 J'/2 -13 |, 00 [.4219
6-40 [. 1380 [.1180 -20 |. 780 ,|.20%1 Ji/2 -20]. 800 [.4831
7-80 10 4-24 1. 280 [ . g090 ['/2 - 2¢]. 500 |.4531
7-92 |.1810 [.1200 J'4 -27 . 280 [. 2180 }2 - 27]. B00 |.4687
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Mate 3rd Class. She 1s now attending school
at the Philadelphia Navy Hospital for six-
months, laarning the "ins and outs" of opera-
ting room duty,

Friends of Air Cadet Edwin F, Creager,
formerly of our Drafting Room, will be in-
terested in having his present address which
is:

A/c Edwin F. Creager V-5-USNR
Class 10-B 44 P(c)

c/o Flight Brigade, Bldg. 679
NATB

Pensacola, Florida

Many of Kay McGuinness's friends will be
happy to learn of her promotion from Private
First Class to Corporal, Corporal McGuinness
is a member of the Marine Corps Women's Reserve,
and is still stationed at Arlington, Virginia,
We were all glad to see her looking so well on
her visit to the labs in October, Before enter=-
ing the service, Corporal McGuinness worked in
our Accounting Department.

Miss Dorothy Rosenberg of our labs joined
the WACS on September 25, 1944 and is stationed
at Ft. Oglathorpe, Ga. "breezing" through her
basic training. After completing this training,
she expects to enter the Medical Corps as a
Medical Technician in Indiana,

Pvt. Paul Urbani, formerly a member of our
guards, visited the labs on Monday, November 20,
1944. We were all glad to see him again., Pvt,
Urbani 1is still stationed at Ft. Lewis, Washingtone.

It gives us great pleasure to report the
promotion of Mr, Martin R. Richmond to the rank
of Lieutenant (jg) as of September 1, 1944, A
letter from Marty is reproduced elsewhere in
this issue for the bYenefit of his many friends
at RCA laboratories,

On Saturday, November 18, 1944 Mr. Thomas
Lyman left our laboratories to join the staff
of the National Broadcasting Company, We ex-
tend to Tom our very best wishes for success in
his new television job.

Miss Juenita Patterson and Mrs, Thelma
Lockard of our Tube Assembly Room celebrated
their birthdays together on Saturday, Nov-
ember 25, 1944 by having a big birthday cake
which was enjoyed by everyone who had a plece.

Guard Whatley was operated on at the
Post Graduate Hospital at East 20th Street,
in New York City in October, He 1s reported
to be coming along nicely,

Mrs, Sampson (our chief telephone operator)
was among the crowds at the Army-Notre Dame game
(1f you can call it that) in New York on Satur-
day, November 11, 1944, She tells us it was a
good game for the first ten minutes, but after

hat she got so she knew the plays by heart!

Parlez-vous francais? "Not yet, but I'm
learning”., That's the motto of Doris Schellenger
who 1s deeply engrossed in the job of catching
up on foreign languages. She is coming along
very well with her French lessons according to
the latest reports,

Of course, we know that there is a trans-
portation shortage, but we didn't know it had
come to thisl

Several weeks ago, Bill Konietzko, Mike
Cuomo, Tony Friel, Andy Anderson and Chief
Maher took a 1little trip to New York to see
the Rodeo at Madison Square Garden, The
party was going very well until they came out
as the show was over, They hopped into a cab
(cosmopolitan fellows) and journed toward Penn-
sylvania Station, They dashed up what they
thought were the station steps, only to find
the buillding completely locked upl Suddenly
they discovered that they were trying to get
into the Post Officel Yes sir, we knew trans-
portation was bad but not so bad that people
had to mail themselves homel}

———

We extend our congratulations to Miss R,
Cutinelli of our Patent Department who was
married to Mr, William K. Murphy on November
24, 1944,

Congratulations to Mr, Henry S, Huff of our
Patent Department who was married to Miss Marjorie
Dietz on Wednesday, November 1, 1944 in Princeton,
New Jersey,

We extend our congratulations to Mr, Benjamin
Cole of our labs., who was married to Miss Katherine
Hamilton Coon of Poughkeepsie, New York on Saturday,
November 18, 1944 at 4:30 p.m, at the Reformed
Church in Poughkeepsie, New York,

On Saturday, November 18, 1944 Miss Frances
Kawalek left the employ of our company to take a
permanent job as housewife, Fran was married on
Sunday, November 26, at Our Lady of Mt, Carmel
Church in Bayonne, New Jersey, to Mr, Stanley
Radomski, Mr, Radomski served as a sargeant in
the army during the African-Sicilian campaigns. He
was wounded and subsequently given his honorable
discharge., He 18 now a Federal employee at la
Guardia Field, New York, Although we will all miss
Fran a great deal, we know she will be very happye.
Our best wishes to both her and her husband.

Miss Evelyn Moorefield has been trans-
ferred to thé Drafting Room from her duties
as messenger,

ADDTTIONS

Miss Eleanor V. Lawton - Tube Assembly
Mrs, Florence W, Bathie - Tube Assembly
Miss C. A, Snook - Tube Assembly

Miss Madeline Mihelyi - Research

Mrs, Beatrice A, Denton - Tube Assembly
Marcel D. Baloche - Model shop

Mrs, Margaret S, Heagy - Research

Mrs, Edna S, Moist - Technical Services
Mrs, Florence Gertrude Taylor - Research
Mrs, Iucy A. Hartig - Research

BIRTHS

We extend our congratulations to Mr. and
Mrs, George L., Fernsler who announce the birth
of a son - Richard Frank Fernsler - on October
2, 1944, :

Mr, and Mrs. A, Coria announce the birth of
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