
Two New f l l .9  Lenses for 
16mm and Vidicon Cameras 
By G. H. AKLIN 

WHEN Eastman Kodak Company an- 
nounced the 16mm, 100-ft spool camera 
(the K-loo), it also introduced two new 
fll.9 Cine Ektar lenses, a 25mm lens and 
a 50mm lens. These give improved reso- 
lution in accordance with requirements of 
16mm motion-picture production, and 
are exceptionally well suited for profes- 
sional work. The field covered by these 
lensrs is adequate for use with the vidicon 
tube. 

Along with improved resolution, these 
lenses are matched in spectral transmission 
so that, in changing from one lens to an 
other, there is no appreciable change in 
color balance when using color film. They 
can be fitted to any camera by means of 
suitable adapters. All air-glass surfaces 
are, of course, hard-coated and suitable 
baffling is employed to give maximum 
image contrast and freedom from flare. 

For many years the standard lens on 
Kodak 16mm Cine Cameras was a 25mm 
fl l .9  objective of the modified Petzval 
type. In spite of some shortcomings, this 
lens was very successful and many thou- 
sands were manufactured. In 1948, two 
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Cine Ektar lenses of improved construction 
were announced*; a 25 mm fl1.4 of the 
4-component 7-element meniscus type, 
and a 4-element 25mm fll.9 lens, offered 
as a lower-priced substitute. Both lenses 
gave much better resolution than the orig- 
inal Petzval type. 

Since the introduction of these lenses, 
the quality of 16mm motion pictures has 
advanced to the point where a better f l l .9  
lens is needed. To meet this requirement, 
a new 25mm fl l .9  and a new 50mm 
fl l .9  have been designed. These lenses 
were introduced when the Kodak K-100, 
16mm, 100-ft spool camera was announced. 

A sketch of this new 25mm lens (Fig. 1) 
shows its spherical aberration and field 
curves. It is of a 4 component meniscus 
type with 6 elements, in four of which the 
Kodak high-index glasses are used. The 
lens is described in U.S. Patent 2,682,198, 
June 29, 1954. I t  is designed to cover a 
16mm motion-picture frame (13.7' half 
angle) and also the photosensitive surface 
of the vidicon tube (164' half angle). 

Lens bench examination shows that the 
star images of this lens at full aperture have 
a diameter of 0.006mm on the axis, and 
expand to within 0.012mm at the 14" point. 
At 164' this has reached 0.018mm. 
The results of a photographic test using a 
high-contrast resolution chart (1000: 1 
luminance ratio) at a reduction of 50:l 
on three different emulsions are given in 
Table I. The published resolution values 

* Rudolf Kingslake, "New aerie8 of lcnaes for 16mm 
Cameras," Jaw. SMPTE, 52: 509-521, May 1949. 

Table I.  Resolution Figures of a Photogrophic 
Test f o r  the 25mm fl7.9 Using a High Contrast 
Chart ( IoaO: I Luminance Ratio) at a Reduc- 
tion of 50: I on Three Dzferent Emulsions. 

Vidi- 
con 

f/ Axis43' 9' 134' 16f0 16mm Films 

Kodachrome 1.9 63 50 40 32 25 

Daylight Type 8.0 63 50 50 40 25 

Eastman Back- 1.9 63 50 50 32 25 

Pan. Negative, 8.0 80 63 63 40 25 

Eastman Plus-X 1.9 100 80 63 50 32 
Reversal, Type 8.0 100 80 80 63 32 

Movie Film 

5263 

ground-X 

Type 7230 

7276 

tion 
Relative Illumina- 60% 40% 

Table II .  Spectral Transmission of Both the 
25mm and the 50mm Lenses. 

25mm 50mm 

400 78% 68 % 
450 86 82 
500 88 88 
550 86 88 
600 83 87 
700 80 83 

Table III.  Resolution Figures of a Photographic 
Test for thc 50mm fl1.0 Using a High Con- 
trast Chart (1ooO:I Luminance Ratio) at a 
Reduction of 50:I on Three Dtferent Emul- 
S i O n S .  

Vidi- 
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CLEAmS 
your film 

and tape 
o RAPIDLY 
*SAFELY * AUTO#uF3L'JpICJtLY 

All you have to do is put the film in place and fill the solvent 
tank. The new Unicorn cleaner does the rest automatically-and 

speedily with all scrubbing action taking place below the solvent 
level. It effectively cleans motion picture films (negative and 

positive) and magnetic tape at rates to 300 feet per minute 
with complete safety. Cleaning is accomplished by counter- 

rotating velvet covered scrubbing rollers, effectively 
removing dirt, lint, oil, fingerprints and wax. 

The Model A-5100 is a combination 16/35 mm film cleaner. 
Other cleaners are available for 16 mm film only, 35 mm film only 

and for 70 mm film only. All models include these special features: 

COMPLETELY SELF-CONTAINED. No vacuum pump or outside 
sources of air are required. The Unicorn cleaner is complete 
in itself. 
FLUID CUSHION PROTECTS FILM. The fluid solvent forms a barrier 
between the scrubbing roller and film to prevent scratches and 
abrasions. Only velvet fibres lightly touch the film. 
SPEED CONTROL. Operate at any speed from 0 to 300 feet per 
minute with adjustable speed control. Automatic shutsff 
leaves unit threaded for continuous operation. 

I ........................................ 

Write us for complete information today. 
Please address Dept. 64 

COMPLETELY SAFE. Uses only non-inflammable, non-explosive UNICORN PRODUClS ARE NOW MANUfAClURED BY 

solvents. Fumes controlled. Automatic shut-off in case of 
defective splices. 
AUTOMATIC REWIND. Makes necessary torque adjustment a$ 
reel size increases. Measurements 
LOW COST OPERATION. Solvents are continuously filtered and 

Computer 

Company 
reclaimed; waste held to minimum. One pint of solvent cleans 
3,000 feet of 35 mm film. 

A DIVISION OF r m r i c  INDUSTRIESANC 

PRICE. Model A-5100 $5,500 f.o.6. Sylmur, California. 12970 BRADLEY AVE., SYLMAR, CALIFORNIA 26 
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=TEl=Animastand" with Electronic Zoom 
ANIMATION and SPECIAL EFFECTS CAMERA STAND 

Greatest V'ue tn the Low Cost FdeWt 

lnttallations throushout the world! Embodia features of; photo enlarge!. 
movie camera, micrometer railroad roundhouse, and all movemenb associ- 
ated with much higher priced stands. Optical effects such as pans an Ies 
zooms, quick CIOJCUP~ and every variation for trick photographiandl a d  
work can be produced with precise registratton. A camera fitted to a move- 
able counterbalanced vertical carriage photosraphr the artwork. Takes 
even the heaviest 16mm or 35mm camera (Acme with stop motion motor il- 
lustrated). 

Includes four Veeder Root counters which calibrate 18' northlsouth move- 
ment. 24' eart/west travel and zoom movemenh to the Art Table or Cel 
Board. Ideal for Motion' Picture Producers Animators Special Effech 
Laboratories, N Stations, Advertising Asenciis, Art  Depb:, Etc. 

New Electronic Zoom Control 
Features: 

Adjustable Dvnamic Braking. 

Constant Motor Torque at any speed. 

0 Instant Response at any position. 

Infinite Variable Speeds. 

Basic Title Stand.. . . . . . . . $1495 
Basic Stand with Com- 

pound . . . . . . . _ _ . . . . . . .  LPW5 
Basic Stend. Compound, Elec- 

tric Zoom.. . . . . .  .. . . . . . 53740 
Electric Zoom. . . . . . . . . . . . 5 750 

@Reg. Trademark Write /or brochure 

TEL-Animartand with 
TEL-Anima sliding 
cel boerd rotated at 45' 

S.O.S. CINEMA SUPPLY CORP. 
Dopt T 602 WEST S2nd ST NEW YORK 19 N. Y.-Phono: PI. 7-0440 
Western' Branch: Holly'd B l d . .  Hollywood 28: Calif.-Phone: HO 7-2124 
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Fig. 1. A sketch of the new 25mm f/1.9 showing the character 
of its spherical aberration and field curves, and the location of 
the high index glasses ured. 

Fig. 2. A iketch of the new 50mm f/1.9 showing the character 
of its spherical aberration and field curves, and the location 
of the high index glasser used. 

lens could not be merely scaled up from 
the 25mm formula, but had to be a new 
design. Requirements include thinner ele- 
ments and, where permissible, more trans- 
parent glasses so that the total absorption 
would match that of the 25mm formula. 
Since this lens must cover 9' as against 
16)' for the 25mm design, certain of these 
changes are possible and the desired 
results could be obtained without sacrificing 
definition. Figure 2 shows this new formula 
along with its spherical aberration and 
field curves. 

Figure 3 shows the comparable thick- 
ness differences between these two lenses, 
drawn to the same scale. 

Table I1 gives the spectral transmission 
of both the 25mm and 50mm lenses. 

Lens bench examination shows that the 
star images of this 50mm lens at full 
aperture have a diameter of 0.015mm 
on the axis, and increase to about 0.022mm 
at 7O, and to 0.030mm at 9'. Table I11 
gives resolution figures in a photographic 
test similar to that for the 25mm f l l . 9  
lens. 

In modern practice, all air-glass sur- 
faces are hard coated, and suitable baffling 
methods are employed. The result is that 
a minimum of light is lost in surface re- 
flections and images have maximum con- 
trast free from flare. 

Both the 25mm and 50mm lenses are 
available in S and C mounts. The 25mm 
lens can be focused from 12 in. to infinity 
and the 50mm lens from 24 in. to infinity. 

2 5-m m 
f11.9 

50-m m 
f 11.9 

Fig. 3. The comparable glars thickness 
differences between the 25mm and the 
50mm lenres drawn to the same scale. 

Fig. 4. Quarter iection drawings of the 
25mm and 50mm lenses in C mounts. 

The new-type diaphragm wings are used 
80 that an extended diaphragm scale for 
the small apertures is obtained, the small- 
est aperture in both cases being f/22. 
All mounts have click stops and depth-of- 
field scales. Figure 4 shows a quarter sec- 
tion of both the 25mm and 50mm lenses 
in C mounts. 

The asshtance of my co1lrme;ues who 
furnished drawings and data in the prepara- 
tion of this paper is gratefully acknowl- 
edged. 
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