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LENS COATING

Bt e iwe discus-
sions of what it is, how it

s done and what It does

ALAN A. COOK, Optical Engineer
Wollensak Optical Company

THE development of lens coating during the war was
rapid, forced on us by the requirements of military
instruments.

The figchting man wants to see as long as there is any
licht at all. His telescope or gunsight or range finder
must be made as efficient as possible, because all light
losses are bad if the enemy can see you at any time when
you cannot see him.

The lens coating process has useful results, when it is

| applied to photographic and projection lenses, and it is

time to take account of these processes and to see what
they are.

What is the coating that we put on lens surtaces, to
reduce light losses? Why is that particular substance
used?

The lens coating is an extremely thin film of metallic
fluoride; magnesium fluoride is most commonly used,
because it is the most permanent when it is properly

* Fig. 2. The dust free, properly air conditioned laboratory of
the Wollensak Optical Company makes cleaning lenses a routine.
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* Fig 1. Conditicns for the elimination of reflection loss
at an air glass surface; n— V N; T—"1s wave length or

0.C00147 mm. or 0.0000358 in. or I
172,000

of an inch.

applied. Almost all United States Army and Navy spec-
ifications call for magnesium fluoride.

Other salts of fluorine are more efficient on many types
of optical glass, but they are too soft to stand up under
repeated cleaning. They may be used, however, on the
inner surfaces of an objective lens, where they can be
sealed within the mounts. There is a patent (see Note 1
at the end of this discussion) on double layers ot coating,.
with a thin film of quartz on top of the fluoride, for pro-
tection, or a layer of chromium oxide under it, to make
the fluoride adhere strongly to the glass.

Why is such a substance used? Why not use gelatin
or plastic, or Madame Queenie’s Facial Creme?

The diagram in Fig. 1 on this page gives an outline
of the optical requirements. Light is a wave motion, and
the law of Fresnel states that, when it travels through a
boundary surface from air into glass, there is a certain
and definite loss in the process of refraction through
the surface. Not all the light goes through—and the part
that is reflected back equals

(N—1)-=
(N-+1)=

where “N” is the index of refraction of the glass and
slst the 'indexof airs Ihe

[Continued on page 73]
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* Fig. 3. Vacuum apparatus for lens coating in the Wollensak Iuborm?ry;
technician is raising the bell jar, to load lenses for heat application.
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MOVIE MAKERS

and naturalness.

In fact, it is desirable to use some
modeling light, usually placed high and
to one side of the subject, in making
color movies indoors. You should be
sure that the modeling light is built up
on a good foundation of flat basic light-
ing which will illuminate all parts of
your subject evenly. A simple, easy to
arrange and reliable lighting setup is
shown in Fig. 1 on page 57. The ex-
posure is based on the two main lights
close to the camera, with little or no
account taken of the side light which
illuminates only a portion of the scene.

At the present time Ansco Color mo-
tion picture film for amateur use 1is
being supplied only in the 16mm. size.
For those who want to have their films
duplicated in color, Ansco offers such
a service.

If you have not tried color movies
before, it is time to find out how satis-
factory their full color naturalness can
be. If you already know that, you will
still be interested in trying the new

~ Ansco Color film because of its slightly

greater latitude and its very natural
appearing color.

Lens coating
[Continued from page 59]

situation 1s repeated when the light
comes out into the air again.

These losses of light can be prevented
by adding a thin film of material on
each air glass surface. The film should
have a definite thickness, one quarter of
a wave length, or 1  of an inch,

172,000

for sodium light; it should have a defi-
nite refractive index, “n,” exactly equal
to the square root of “N,” the index of
the glass used. This precise condition
produces interference in the reflected
wave at the two surfaces and cancels it
out completely.

We need a hard, permanent, insoluble
material of an index equaling n = 1.234,
tor ordinary crown glass. Magnesium
fluoride is the best substance found so
far, and if any one can think of a better
one to use—something which will meet
all of these specifications—the optical
industry will be very appreciative.

It is a fact, of course, that magnesium
fluoride is not an ideal material. It does
not reduce the reflection loss absolutely
to zero. It is not so hard as glass. To
meet the ideal condition, we should also
need a different coating material, “n.”
for each kind of optical glass, “N.” that
we use in making photographic and
projection lenses.

Furthermore, any coating can reduce
the loss to zero for only a single wave
length or color of light. Colors hicher
or lower in the spectrum will still be
reflected in slight amounts:; this fact
accounts for the bluish purple tint ob-
served in the surface of coated lenses.

L F=s MM MOVIE CAMERA
=== AND PROJECTOR
Model 88 Camera with F 2.5 Lens 352_50

plus $4.56 Tax

What pleasure home movies can bring you as
the years roll by! And what fun they are to take
with the Revere. With this compact 8MM Camera,

motion pictures, in color or black-and-white, are

as easy to take as snapshots and cost only 10c for

an average scene.

With the Revere “85"” Projector, you can
enjoy the thrill of showing movies in color or
black-and-white. Takes all standard 8MM films /¢
and gives you clear, brilliant movies of theatre 1l
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quality.

The Revere ’85"” has many ad-
vanced features such as:

® Easy 3 point threading

Long life 500-watt optical
system

300 foot reel
Enclosed fast power rewind A\ = - T
Double blower cooling IS .
Rheostat speed control
Radio interference eliminator
Powerful AC-DC mofor

Gear tilting control, light
shield and beam threading
light

With 500 Watt Lamp F 1.6 Lens and De Luxe Case $89 50

World’s Largest Camera Store Built on Square Dealing

110 West 32nd Street, New York 1, N. Y.
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which has become their mark ot identi- reached the correct temperature, the
fication. magnesium fluoride, a solid white salt,

The first step in the lens coating is vaporized from the bottom of the jar.

process is to get the surfaces physically This is accomplished simply by turning

OUESTION: Will it* add to your and chemically clean. a switch to light a tungsten filament,
photographic pleasure? T}.lat is not an easy matter, and it 1s there_by appllylnig .I‘Eipld heat to the
particularly dithcult with old lenses. fluoride—which is in a porcelain cru-

0 When the glass parts are freshly pol- cible standing solidly on the base plate

UESTION: Will you be able to ished, however, and there is a consider- of the apparatus.

afford it*? able quantity of each size, the process The evaporation time is carefully con-
of cleaning becomes routine, and it can trolled. The coating is checked for

be done with ordinary solvents. Clean- thickness, as it is deposited on the lens

ing can be accomplished quite rapidly surfaces, by observing the image of a

if the room is dust free and the humid- lamp filament reflected to the inspec-

ity of the air is at the proper level. This tor's eye by the actual surface of the

operation is shown in Fig. 2 on page lens that is receiving the fluoride coat-

59. C(Cemented elements should be ing. Remember that the coating must be

coated as two separate elements, before 1  of an inch thick—no more and

they are cemented together, with the 172,000
coating applied only to the side that no less! It sounds dithcult, but the eye

will be the outer one. i1s very sensitive to color differences at
The clean glass parts are then put on this point; so, this method of control
metal holders and are suspended at the has been found to give consistent re-

top of a high bell jar (see Fig_ 3 on sults. (See Note 2 at the end of this
page 59) which fits tightly on the discussion.)

base plate of a vacuum pump. Special. After the coated film reaches the
high vacuum outfits for this purpose proper thickness for minimum reflect-
were a military necessity:; they were ance in green light, the crucible heater
developed and made in quantity during filament is switched off and the acquired
the war. While the pump draws the air coating is baked on the glass for a cer-
out of the bell jar, heat is applied to tain time. This baking process hardens
the glass surfaces by a radiant heater, the fluoride very considerably and makes
mounted above the lens holder inside it much more resistant to abrasion. The
the jar. lenses can then be removed from the
When the vacuum gauge is down to apparatus as soon as they are cool
almost nothing, and the lenses have enough to avoid cracking, and the cycle
THE ANSWER IS % t
|
TABLE | |
Increased |
Loss with transmission |
Normal loss f00 for one
Index of =) coated coated
refraction ND (N-+1)? surfaces surface a
1.500 4.0% 1.6% 2.5% “
1.540 4.52% 1.4% 3.3%
1.580 5.38% 1.2% 4.49% |
1.620 5.60% 0.9% 5.0% |
1.650 6.02% 0.8% 5.6% |
For Bve y Kin Ot s oot e 1700 6.12% 6% 6% |

new, old, old and improved—has *ND 1.750 not listed in U. S. Specifications, reference (2) ; so, the 0.4% value is an
been designed to provide not only estimate.

more pleasure but greater effi-
ciency ... designed to cost you

— — e ——— - .
=

less or give you more for your TABLE i i
_ : Number |
money at the same price. oo N i |
glass sur- D Transmission difference |
Lens type faces average uncoated coated in percenit |
* Not “it”"—but “they” . . . for there Two single or cemented elements— |
ill be many Kin-O-L roduct Old RR.1//6.0 |
v/ Y okl el e Double Meniscus f/11 |
for your enjoyment of finer 8mm. & 16mm. projectors 4 12575 81.50% 95.29% 16.92%
h Dagor & Protar lenses
photography.

T'riplets of Cooke or Tessar form—
8mm. & 16mm. cameras

most hand cameras "' %6 1.600 72.01% 04.69% 31.50%
f/3.5 to /6.3

slide film projectors

= Lenses of 4 separate elements
K'N-O LUX, INc- Celor, Syntor, or

Dogmar type 8 1.610 63.81% 92.47% 44.91%
]05 W. 40“‘! Street, New YOI’k 18, N. Y. Cgmpound Gauss IEHSBS

f/3.5 to f/2.0

High aperture anastigmats of

recent design 8 1.625 62.69% 93.15% 48.59%
/2.0 to /1.3
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MOVIE MAKERS

is repeated with the next batch.

What does lens coating do?

First, it reduces the light loss in an
optical system and restores that light
to its proper phase and direction in
image formation. That is why a coated
lens is faster in photography than an
uncoated one. Table I on page 74 gives
the results for a single air-glass surface,
at a number of values of the refractive
index that are often used. |

Table II on page 74 makes a report
on average results to be expected from
certain types of lenses that are in com-
mon use. It i1s computed without con-
sideration of absorption losses in the
olass.

Note 1. U. S. Patent No. 2,207,656. See also John
Strong, Journal Optical Society of America; Vol.
26, January, 1936, page 73.

Note 2. U. S. Army Specification No. 51-70-4B;
U. S. Navy Specifications: Bureau of Ordnance, O.S.
1357; Bureau of Ships, 18-G-7-INT.

(The second, and concluding, part of
this discussion will appear in an early
number of MoviE MAKERS.)

Winter movie games
[Continued from page 65]

handle bar mustache in the process of
eating an order of spaghetti. Use close-
ups here, even if his reaching hands
might go out of range. It is the facial
expression in this scene that counts.

There will be lots of fun when, on
the screen at a later date, you show
Bernie attempting to wangle a date with
the telephone operator, as his wife pops
into the picture. Catching the shadow
of the approaching wife is good tech-
nique for this shot, employing a semi-
closeup.

Hildur can go through the opera so-
prano’s role with all the action and
none of the sound. Pick the right girl
for this role, film her in a closeup, and
you have something!

[f you have some fellow like Elmer
In your party, a chunky, good natured
chap, what better spot for him than to
act out the part of a fat man wading
through very deep snow? You will have
to use a medium shot here.

Grace can be depended upon to do a
first class job, as she attempts to give
medicine to three children who don’t
particularly care for it. The choice of
children from volunteers is quite an
important feature of this scene. Use a
medium shot.

Catch Gladys as a dignified woman in
the process of making a snowball, with
especial care to be unobserved. and
then have her throw it. The right sub-
ject for this medium shot will bring
guffaws in its eventual screening.

Bill can provide entertainment if you
get him to portray the actions of an organ
grinder with his cavorting (imaginary)
monkey on a string. Film Bill as he
tries to grind the organ and collect the

pennies from the monkey at the same
time !

|he BIGGER!

Why? Because we are planning it that way. Here at Astor, we know
that your number one need is continuous availability of MAJOR product.
We are geared to offer our customers product insurance, not just for
1946, but for the years ahead. Since Astor is the largest independent
film distributor in the theatre field, we are experts in the selection of high
calibre programs.

In 1946 we will release over 26 features produced by Major companies
and are still negotiating for more. Contracts have been closed for eighteen
equally top flight features for release in both 1947 and 1948. We are
constantly seeking bigger and better product for the 16mm market,
pictures which can be shown anywhere in the non-theatrical field without
the necessity of securing approvals.

Your best insurance for bigger, brighter tomorrows is being provided by
Astor planning. Hitch your wagon to the Astor star, by securing the full

line of Astor product.
Z 1 o
varuﬁL OPJALE
| |

“xecutive VYice President

Astor Pictures Corporation, its Associate and Affiliate Companies

R. M. SAVINI JOE E. ELICKER FRED BELLIN

President Vice President Treasurer

Some of Our Big 1946-16mm Releases

— DR. CHRISTIAN" features, starring |JEAN HERSHOLT

+—HAL ROACH productions, three featuring LAUREL and HARDY
“Pardon Us” ® “Our Relaticns” ® “The Bohemian Girl” also “Kelly the
Second” with Patsy Kelly, Billy Gilbert, Pert Kelton and Maxie Rosenbloom

| 2—Qutstanding HOPALONG CASSIDY western features (the screen's finest)
starring William Boyd

JACK LONDON'S famous action story, “MUTINY ON THE ELSINORE
starring Paul Lukas

Fred Astaire, Paulette Coddard, Burgess Meredith, Artie Shaw and His Orchesfra

ASTOR PICTURES CORP.

130 WEST 46th STREET
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sions of what it is, how it

s done and what it does

ALAN A. COOQOXK, Optical Engineer
Wollensak Optical Company
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* Fig. 1. Even in extreme conditions, with the sun shining directly into the cameraq,

good results are achieved by using coated lens.

N THE first part of this discussion which appeared in

February MoviE MAKERS, the process of coating lenses,
to reduce reflection losses, was described.

A table was oftered, to show that, under average con-
ditions, the gain in light transmission—when coating is
applied to lenses—varies from 16.92%. in the case of the
simple doublets, to 48.59% for modern anastigmats of
high aperture.

This is not an enormous increase in light. It amounts
to half a stop, about fifty percent more light, at most. It
does mean that coating permits us to take better pic-
tures under conditions of weak illumination, but that
fact is not the principal advantage offered by the process
of lens coating. _

More important than the increased efficiency are the
improvement in definition and the greater contrast which
are obtained when reflected light and diffuse flare are
kept out of the camera.

Coating does do these things to an astounding extent.
Figs. 1 and 2 on this page illustrate the results of lens
coating; the picture taken with a coated lens shows finex
detail in almost all parts of the scene.

It should be emphasized that the pictures presented
in Iigs. 1 and 2 were made with identical lenses under
conditions as nearly alike as it is possible to get them:
the only difference is that one picture of the pair was
made with a coated lens, the other with an uncoated one:
the lenses were matched and mounted exactly like stereo
camera sets, and then one of them was coated by the
process that was described in the first part of this dis-

cussion. Hence, these pictures show real results.

When the scene is contrasty and the light is glaring,
the different pertormance of coated optics is particularly
noticeable. The pair ot photographs in Fig. 1 gives an
example of these extreme conditions. Here the sun 1is
shining directly into the camera lens, and its ghost
images produce enough flare to erase the scene ertirely
wherever they strike. When that same lens is coated,
however, almost all of the reflected flare and stray light
are eliminated and the underlying detail is revealed in
the finished picture. _

The first reports on the use of coated lenses for color
photography indicate that these same two factors apply.
[mproved definition and the removal of flare give much
better pictures with color films, too, the result being a
oreater purity in the rendition of color values, which
adds much to the naturalness of the finished print. Accu-
rate comparisons are not yet available, but one can al-
ready predict with some confidence that coated lenses
will be a necessity for getting best results with any new
color films or processes that may appear in the tuture.

There are two other matters that may well be included
even in a short account of lens coating. The first ot
these is the care and cleaning of coated optics.

A coated lens should be kept as clean and free from
dust as possible, just like any other optical instrument.
Remember that the coating on the surfaces is not as hard
as glass. Particles of dust are often very hard and can
cause scratches, if they are rubbed into the surface.

Remove them, therefore, with [Continued on page 119]

* Fig. 2. Giving finer detail in almost all aspects, a coated lens, as used in the street scene on the left, provides a marked contrast to the
results on the right; note particularly the improvement in definition and absence of flare.
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MOVIE MAKERS

feld to whom I owe so much for that
bit of movie making technique which 1
hope to retain.

The movie makers at SCPC are shed-
ding the olive drab. It is time for grad-
uation, to plan some more grand strat-
ecy and to build a home. Other veterans
and myself want to take our places in
. the film industry. For there are new
e movie minded communities with fresh
I aspirations, a more mature excitement

and, hopetfully, a more thinking world
in which to live.

This discharge of mine is a diploma
from one of the toughest, roughest and
most accredited schools in the world—
the United States Army. Every veteran

. has one, and millions plan to use theirs
| as I do, in finding a home, a better job
and a finer happiness.

Q Lens coating
[Continued from page 105]

a soft clean brush as the first step in
cleaning optics, and then proceed to
wipe the glass surfaces clean by rub-
bing them gently with a soft cloth. Sol-
vents are generally not good things to
apply, because they will take the lac-
quer fnish from the lens mounts, if
allowed to come in contact with the
, metal at any point. Do not take a lens
| apart, to clean the inner surfaces, un-
less those surfaces are really dirty and
unless you know how to do it.

; The second point of interest is the
question of whether old lenses can be
coated.

They certainly can, because nothing
1s quite 1mpossible, if one has the
proper tools. The principal difficulty
. of the work is that each lens presents
l an individual task which makes the cost
a matter to consider. From the brief
description in the first part of this
discussion, it is obvious that an old lens
must be taken apart, repolished, coated,
reassembled and readjusted., in order
to get a hrst class result. One must
have the proper tools. Therefore the
man who made the lens is the man to
do the coating.

This is not good news for the filmer
who has foreign made equipment, but
! it 1s an unfortunate fact.

So, if you own a Katthauser “Bit-
char” f/1.23. which is a pet of yours
_ and can take a picture right through
| a mink coat at midnight, we can all
| understand why you want it coated,
especlally if it has fifteen elements and
eleven air-glass surfaces.

: We all know. too., that Katthauser
.1 sold out to Schleitz, who sold to Sseiz.
| who sold out to Hitler—who is now out
F
|
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of business. The moral is, if your lens
can't go to the original manufacturer
for coating, it must be done at the

i? owner s risk. And the risk is always
_5 there, because coating is a complicated
| series of operations.
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have the convenience of a magni- A
fied, brilliantly illuminated image ‘@ §/ W

of a single frame . . . cast onto a
well-shaded viewing screen 1Y%
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exact frame to be cut.

And the Viewer has a specially

designed channel that makes Available at Your

Filmo Dealer’s Now

Your Filmo dealer has the B&H Film
Editor now . . . or can get it for you
promptly. See him, or write to Bell &
Howell Company, 7143 McCormick
Road, Chicago 45.

scratching your film impossible.

This complete editing unit, with
a capacity of 200- and 400-foot
8mm reels,includes the Rewinders,
Splicer,and the DirectFilm Viewer.

PRECISION-MADE BY
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FOR HOLLYWOOD AND THE WORLD

Complete BGH 8mm Film Editor consists of
Rewinders, Splicer, and Divect Film Viewer

SINCE 1907 THE LARGEST MANUFACTURER OF PROFESSIONAL MOTION PICTURE EQUIPMENT
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The Challenger can be set
4 up instantly anywhere.
5 Locks automatically at
correct picture propor-
tions. Many other ad-

vanced features.

Ask your dealer for a Da-Lite Screen! Write
fordescriptive literature. Address Dept. 3- MM.

DA-LITE SCREEN COMPANY, Inc.
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