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Cinematographic Systems
M ost films produced for theatrical presentation are 

photographed in one of the systems intended for projection 
in an aspect ratio greater than 1.33:1. These are loosely cat­
egorized as "w ide screen" systems. All films produced for 
use in television systems and m ost of those produced for 
industrial and educational use are photographed in an as­
pect ratio of 1.33:1.

Following are the photographic system s currently 
em ployed in die preparation of m otion picture negatives 
or reversal originals from which the various projection sys­
tems can be supplied w ith  the proper prints.

M ost films produced for theatrical presentation are 
later used for television. It is desirable that the cinematog­
rapher allow  for this in  com posing. The accom panying 
draw ings will show dimensions of finder markings to aid 
the transition. Certain other enlarged or reduced copy di­
mensions are also shown. The dimensions shown are those 
of prim ary interest to the cinem atographer; for detailed 
specifications, refer to the following Standards and Recom­
m ended Practices, published by the American National 
Standards Institute (ANSI) and the Society of Motion Pic­
ture and Television Engineers (SMPTE).

Image Areas, Camera 
16mm
16mm Type W  (Super 16)
35mm 
65mm

Image Areas, Projector 
16mm 
35mm 
70mm

Copy Dimensions 
35mm to 16mm 
16mm to 35mm 
Super 16 to 35mm 
35mm to 70mm

Television:
Safe Action and Title Area

SMPTE 7 -1988 
SMPTE 201M -1992 
SMPTE 59 -1991 
SMPTE 215 -1990

SMPTE 233-1987 
PH22.195 -1984 
SMPTE 152 -1989

RP65 -1991 
RP66 -1991 
SMPTE 201M-1992 
None

RP27.3 -1989

1



35m n CAMERA SPHERICAL LENS

NO. 1&2 
NON-SQUEEZED 

NE6ATIVE

CAMERA APERTURE 
.864" min. x 630" min.

NO. 1 THEATRICAL 
RELEASE

FINDER MARKING & 
PROJECTOR APERTURES 
.825" x .602" FOR 1.37/1 
.825" x .497" FOR 1.66/1 
.825" x .471" FOR 1.75/1 
.825" x .446" FOR 1.85/1

NO. 2 TELEVISION APERTURES 
AND SAFE AREAS

CAMERA APERTURE
0.864" min. x  0.630" min

TV STATION—
PROJECTOR APERTURE
0.016" X 0.612"

TV TRANSMITTED AREA
0.792" x 0.594"

L TV SAFE ACTION AREA
0.713" x 0.535"
CORNER RADII R = 0.143"

SAFE TITLE AREA
0.630" x 0.475"
CORNER RADII R. 0.125"

Figure 1.
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35mm Systems
1 .35mm camera, spherical lens (non-squeezed) pho­

tography for theatrical presentation (Sound area blocked). 
(See Figure 1.)

The ANSI s tan d ard  calls for cam eras for nonana- 
morphic photography to be equipped w ith an aperture of
0.864" by 0.630" m inim um . M any cameras, however, are 
equipped with apertures which will cover the area required 
for anam orphic images as well, and it is occasional prac­
tice to use a "hard m atte" to limit the area in  the vertical 
dim ension to the w ide screen form at desired by the direc­
tor. It should be understood, of course, that while the use 
of a hard  matte ensures correct framing in the theater, it also 
limits the future use of the image for television releases in
1.33:1 aspect ratio. In addition to the necessity for (and the 
expense of) a special duplicate negative for television, it 
should also be noted that the side lines for 1.33:1 w ithin a 
hard  m atted w ide screen frame may have to be respected 
by the cinematographer to protect for such later use. When 
theatrical subjects are pho tog raphed  w ithou t the hard  
matte, it is wise to protect the height of the image for later 
television release by excluding extraneous objects, such as 
microphones or goboes, from the areas above and below 
the 1.85:1 frame line and by being careful not to overshoot 
the set w ithin the television area of 0.594 inches high as 
m easured on the film.

2 .35mm camera, spherical lens (non-squeezed) pho­
tography for television presentation (Sound area blocked). 
(Figure 1) (See also "Television Film Cinematography.")

The television aspect ratio is 1.33:1 and the dimensions 
given on the accompanying diagram  indicate not only the 
actual headroom  b u t also suggested "safe areas" for both 
action and titles. In television transmission, maladjustment 
or electrical errors can cause cropping of the image before 
it reaches the home viewer. The areas so indicated delin­
eate the usual limits of such cropping.

3 .35mm camera, spherical lens (non-squeezed) pho­
tography (full aperture). Cam era aperture fills 4-perfora- 
tion area, full space between perforations (0.980 inches by
0.735 inches).

A. Used for special effects duplication. No protection 
dim ension given (image size depends on user). (Figure 2)

B. For theatrical p resen ta tio n , nega tive  im age is 
anam orphosed or reduced spherically in laboratory prepa-

3



NO. 3: 35mm FULL APERTURE 
SPHERICAL LENS 

(FOR PARTIAL FRAME EXTRACTION) 
PRINTS

NEGATIVE

SUPER PANAVISION 35  
SUPER TECHNISCOPE, ETC.
IMAGE TO BE OPTICALLY 
EXTRACTED FOR RELEASE PRINT.

CAMERA APERTURE
.980" x  735-

COMMON HEADROOM

FINDER MARKINGS
L  35min ANAMORPHIC 2.4:1AR

.945" x  .394"
70 mm 2.2:1AR 

.945" x  .430"
35mm FLAT 1.85:1AR 

.945" x  .511"

2.4 :1AR 
2:1 ANAMORPHIC SQUEEZE 

PROJ AP .838" X .700"

5 peri 70 mm 2 .2:1AR 
Proj Ap 1.912" x  .870"

Figure 2.
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1.85:1AR 
Non-Squeezed 

Proj Ap .825" x  .446"



ration of release printing duplicate negative. Prints m ust 
be projected w ith an anam orphic lens. (Alternate finder 
markings are show n for 35mm "flat" and 70mm extraction. 
Note that all extractions use the same headroom. Television 
extraction is not fixed at this w riting; alternate versions 
w ould crop sides and extend to the bottom  of the camera 
aperture or use the same side lines and protect the area 
above the nom inal headroom  line. There have been minor 
variations on this system, and guidelines are under consid­
eration for ultim ate standardization of dimensions. Use of 
the system depends on capability and willingness of the 
laboratory to m ake the im age extractions on the release 
printing duplicate negatives.) (Super Panavision 35 and 
Super Techniscope) (Figure 2) (See also "Special Systems.")

4. 35mm cam era, 2:1 anam orph ic lens (squeezed) 
photography for theatrical presentation (Panavision and 
Todd-AO 35). (Figure 3)

A. 35mm contact or 1:1 prints. For this system, cam­
eras are equipped with anamorphic lens attachments which 
compress the image horizontally in a 2 to 1 ratio, resulting 
in a lens field twice as w ide as w ould otherwise be photo­
graphed with lenses of equal focal length. Prints from nega­
tives photographed in this system m ust be projected in the 
theater w ith  anam orphic lenses. A t least in  the U nited 
States, for all practical purposes all theaters are so equipped.

For non-theatrical distribution, 16mm prints are m ade 
e ither w ith  anam orphic im ages or by unsqueezing  to 
spherical ("flat") images w ith a 1.85:1 aspect ratio, cropping 
each side of the im age about 12%. Because of the 16mm 
projector aspect ratio, anamorphic prints m ade at the reduc­
tion ratio of RP65-1991 will crop the top and bottom  of the 
35mm image. Some reduction prints have been m ade at 
2.4:1 aspect ratio with printed-in mattes at the sides to avoid 
this problem , but this is not yet standard  practice.

Because of the aspec t ra tio  an d  the anam orph ic  
squeeze, direct prints from this system cannot be run  on 
television, except in  letterbox. In m ost instances a 1.33:1 as­
pect ratio extraction from the center of the screen loses sig­
nificant action. This problem  has been circumvented in the 
past by "scanning" the image to follow action in the prepa­
ration of a duplicate negative from which television prints 
m ay be m ade — an unsatisfactory bu t com m on solution. 
The accompanying diagram  shows the transition. A num ­
ber of optical houses are prepared to supply this type of du ­
plicate negative either in 35mm or 16mm. (Figure 4)

5



35mm ANAMORPHIC LENS CAMERA

(A)

No. 4 
PANAVISION 35 

AND 
TODD-AO 35 

SQUEEZED 
NEGATIVE

CAMERA APERTURE 
.064" min x .732" min

35mm SQUEEZED PRINT
FINDER MARKING & 

PROJECTOR APERTURE 
.838" x .700" 

(Additional finder markings: 
70mm .753' x  .668 '
16mm .614" x 660" 1.05:1AR 
16mm .017" x .615" 2.66:1AR

-PRINTS
1 6 n n  SQUEEZED PRINT
.300 x .206 
Max. proj. ap.

16mm UNSQUEEZED PRINT
(1.85:1)

.380" x .205"
Proj ap or matte.

70mm 
UNSQUEEZED PRINT 

PROJECTOR APERTURE 
1.912" x 0.070"

Figure 3.
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SCANNING ANAMORPHIC IMAGES 
FOR TELEVISION

ORIGINAL PHOTOGRAPHY
Camera Aperture .864" x .732" min. 
Projector Outline .838" x .700" 
Squeeze Ratio 2:1 
Anamorphic camera lens

Schematic tigure:
TOTAL IMAGE OF ORIGINAL 
PHOTOGRAPHY— UNSQUEEZED
Screen Aspecl Ratio 2.36:1 
Areas 1.728" x .732"

1.676" x .700"

LINEAR REDUCTION OF ABOVE 
TOTAL UNSQUEEZED IMAGE AREA
Area tor selective scan­
ning: 1.459" x .616"

MASKIN6 to follow important 
action equals TV SAFE ACTION
AREA: .713" x .535"

FINAL PRINTED IMAGE
Aspecl Ratio: 1.33:1 
Area: .868" x  .616" (35mm) 
Suitable for TV projector 
aperture: .816" x .612" and 
Theatre projector aperlure 
.825" x .602" 
or: .380" x .286" (16mm)

Figure 4.
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16mm FILM APERTURES 

TELEVISION SAFE AREA

NO. 5

- CAMERA APERTURE
.404" x .295"

- T V  STATION—  
PROJECTOR APERTURE 
.300" x .286"

-  TV TRANSMITTED AREA 
.368" x .276"

-  TV SAFE ACTION AREA 
.331" x .248"
CORNER RADII R =  .066" 

SAFE TITLE AREA
.293" x .221"
CORNER RADII R = .058"

NO. 6  16mm FINDER MARKINGS 
lor enlarging lo 35mm

Camera aperture .404" x .295"
Projector aperture .370" x .276" (max). 
Projector aperture .370" x .205" (1.85:1) 
(enlarging ratio 1:2.18)

SUPER 16 (16mm Type W) 
for enlarging to  35mm

Camera aperture .4 9 3 "  *  .2 9 2 "  
Projector aperture .4 6 3 "  x .2 7 9 "  
Projector aperture .4 6 3 "  *  .251

Figure 5.
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B. 70mm de-anam orphosed (unsqueezed) prints. Sev­
eral laboratories are equipped to m anufacture 70mm posi­
tive prints from such negatives. The aspect ratio of 70mm 
prints (2.2:1) crops very little from the 35mm image, which 
is anamorphically unsqueezed in the m aking of the prints. 
The resulting 70mm print therefore is projected w ith spheri­
cal lenses. 70mm prints are striped w ith magnetic oxide, 
and their soundtracks are capable of carrying six channels.

16mm Systems
5 .16mm camera, spherical lens photography for tele­

vision, industrial and educational use. (Figure 5) (See also 
"T elev ision  Film  C in em a to g rap h y .") 16mm cam eras 
equipped w ith  spherical (nonanam orphic or "norm al") 
lenses are used for this type of photography. Either rever­
sal or negative films m ay be used as camera originals. Be­
cause 16mm is used for economy as well as portability, 
direct contact release prints are often m ade from the cam­
era original film w hen only a few are required. In such 
cases, extreme care should be taken to protect the original. 
For prints in quantity, duplicate negatives are m ade on ap­
propriate raw  stock. The same comments as to the limita­
tions of television transm ission apply as w ere noted in the 
35mm television section above (#2). Tiie accompanying dia­
gram  shows the dimensions for the ground glass to be used 
for 16mm photography for television.

6 .16mm camera, spherical lens photography for en­
largem ent to 35mm for theatrical presentation. (Figure 5) 
(See also "Shooting 16mm Color Negative for Blowup to 
35mm.") From 16mm originals, 35mm duplicate negatives 
may be prepared by optical enlargem ent for the manufac­
ture of 35mm release prints for theatrical distribution. Most 
theaters in the United States are currently m atting 35mm 
prints to a 1.85:1 aspect ratio.

The accompanying diagram  shows the height of the 
ground glass m ark suggested for this type of photography. 
As w ith 35mm photography, it is wise to protect the bal­
ance of the aperture so that both theatrical and television 
prints will be suitable.

7 .16mm special camera, spherical lens photography 
specifically for enlargem ent to 35mm w ide screen for the­
atrical presentation. (Figure 5) (See also "Shooting 16mm 
Color Negative for Blowup to 35mm.") (Super 16 or 16mm 
Type W) Special 16mm cameras w ith extended-w idth ap­
ertures extending into the area usually reserved for the

9



sound track are used for this system. The aspect ratio of the 
resulting negative is 1.66:1, and this image is enlarged to 
the standard  35mm sound film aperture. 1.66:1 is com ­
monly used in Europe and 1.85:1 in the U.S. Both dim en­
sions are given for finder marks. A specially centered 1.33:1 
16mm or 35mm duplicate negative an d /o r  print is required 
for television display.

Special Purpose Systems
During the history of motion pictures, there have been 

num erous camera and projection systems, some of which 
have had w idespread use for a period and then have be­
come obsolete. It is the purpose of the American Cinema­
tographer M anual to explain and display current systems; 
for history, please refer to earlier editions of the manual and 
American Cinematographer magazine.

8. 65m m , 5 -p erfo ra tio n , fram e p h o to g rap h y  for 
compositing to one of the 35mm systems. Any part of the 
negative image m ay be used.

9 .65mm, 5-perforation, frame photography for print­
ing on 70mm. The difference in camera and projector ap­
ertures allows for a magnetic sound track between picture 
and perforations on each side, and the added 5mm w idth 
allows for two magnetic sound tracks outside the perfora­
tions on each side. (Figure 6)

A. General theatrical distribution; rarely used pres­
ently.

B. Showscan; uses this format but photographed and 
projected at 60 fps in a specially designed theater environ­
ment on a large screen at higher than standard brightness 
and w ith terraced seating to im prove sightlines. Grain, 
flicker and image "strobing" are minimized.

C. For special purpose projection system s such as 
Disney's 3-D at EPCOT.

10.65mm, 15-perforation, horizontal frame photogra­
phy (24 fps) (Imax/Omnim ax). (Figure 7) The film format 
for the two systems is the same. Imax is projected on a large 
flat screen in specially designed theaters.

Omnimax is photographed w ith a "fisheye" lens, op­
tically centered 0.37 inches above the film centerline and 
displayed on a dom e screen, filling 180 degrees laterally 
and 20 degrees below and 110 degrees above the horizon 
for central viewers. The picture shape is thus elliptical. Both 
systems use terraced seating to im prove sightlines.
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65mm— 5 PERFORATION PULLDOWN CAMERA

No. 8  & 9 
TODD-AO 

SUPER PANAVISION—  
NONSQUEEZEO NE6ATIVE

35mm

CAMERA APERTURE 
2.066" X 0.906"

70mm

PROJECTOR APERTURE 
0.838" x 0.700"
2:1 SQUEEZED

PROJECTOR APERTURE 
1.912" x 0.870" 

Doited line indicates 
finder marking for 35mm 
extraclion 1.912" x 0.816"

Figure 6.

11. 35mm, 8-perforation, horizontal frame photogra­
phy (VistaVision) for compositing to one of the 35mm sys­
tems. As any part of the negative image m ay be used to suit 
the user, no projection aperture or finder m arkings are 
shown. (Figure 8) (Lens angles are given in the tables only 
for the full negative aperture.)

Depth of field is also affected by the ultim ate use; it is 
therefore suggested that the 35mm tables be used as a guide 
to the relative depth  of field, one lens to another, until test 
results are seen on the screen.

12. Proposed 35mm anam orphic projection systems 
using 1.5:1 squeeze and the conventional (ANSI PH22.195 
Style B) anam orphic projection aperture for a 1.8:1 aspect 
ratio. Source camera negative w ould be VistaVision (Fig­
ure 8) or 35mm full aperture (Figure 2) from either of which 
a la b o ra to ry  p r in tin g  d u p lic a te  n e g a tiv e  w o u ld  be 
anam orphically  p rin ted ; alternately, 1.5:1 anam orphic 
lenses w ould be used on standard 35mm cameras.
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13. 65mm 8-perforation, fram e (vertical pulldow n) 
photography (24 or 30 fps) (Dynavision). Cam era aperture 
2.080" X 1.480" for printing on 70mm positive film. Lenses 
may be "fisheye" for dom e theater projection or conven­
tional focal lengths for 4 X 3 aspect ratio projection.

No. 10 65mm Horizontal 15 pert. 
Imax/Omnimai

♦  FILM TRAVEL DIRECTION (V IE W E D  F R 0 M  B A S E  SIDE )  
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Pros and Cons of 1.85,2.35 and 
Super 35 Film Formats

by Rob H um m el

The most prevalent film formats, or aspect ratios, p ro ­
jected in the United States are 1.85 and 2.35. As a point of 
reference, these ratios are determined by dividing the width 
of the picture by the height, which is w hy you will some­
times see them written as 1.85:1 or 2.35:1 Verbally, you will 
hear them referred to as "One Eight Five" or "Two Three Five" 
(2.35 is also often referred to as '‘Scope," referring to its ori­
gins as Cinemascope).

A n exam ination  of films over the p ast forty years 
shows that format is not automatically dictated by dramatic 
content. It is a creative choice on the part of the cinematog­
rapher and the director. The full range of dram a, comedy, 
romance, action or science fiction can be found in both as­
pect ratios. The purpose here is to advise on the pros and 
cons of both aspect ratios and the photographic alternatives 
available to achieve them. This should help a filmmaker 
make an inform ed decision as to which format is best for a 
given project.

As a clarification in this discussion, Full Aperture will 
refer to the total area between the 35mm perforations, in­
cluding the area normally reserved for the soundtrack (this 
Full Aperture area is also referred to as the camera aperture). 
Academy Aperture will refer to that area of the negative ex­
cluding the soundtrack area. Academ y A perture got its 
nam e when the Motion Picture Academy established the 
standard for where to place sound and picture information 
w hen the first talkies w ere produced.

W hile all 1.85 com posed films are achieved w ith nor­
mal, spherical lenses, the 2.35 aspect ratio can be achieved 
in two ways. The m ost com mon m ethod is w ith the use of 
anam orphic lenses that squeeze the im age to fit w ithin the 
A cadem y A p ertu re  (see Illu stra tio n  6). The a lterna te  
m ethod (Super 35, Super Techniscope) uses normal lenses 
w ithout any distortion of the image. Both m ethods will be 
discussed here.

Also, the form ats discussed here deal w ith  general 
35m m  m otion  p ic tu re  p h o tog raphy . F orm ats such as 
VistaVision and 65mm are most often used for visual ef­
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fects and special event cinematography and would require 
a separate article.

Composition
Before getting into specifics about the different for­

mats, I w ant to point out the composition differences be­
tween the two aspect ratios of 2.35 and 1.85, regardless of 
how they are achieved photographically.

Illustration 1 displays a given scene of the Tàj Mahal. 
On this image, a 2.35 aspect ratio is outlined by a white rect­
angle.

In Illustration 2, two 1.85 aspect ratios are outlined by 
white rectangles. The larger of those two rectangles repre-

Illustration 1 - Aspect Ratio 2.35:1

Illustration 2 - Aspect Ratio 1.85:1
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sents a 1.85 composition equal in its width to the 2.35 aspect 
ratio in  Illustration 1. The smaller 1.85 rectangle is equal in 
height to Illustration l 's  2.35 rectangle.

Illustrations 1 and 2 dem onstrate that a 1.85 image has 
potential of encompassing as m uch w idth  as a 2.35 image. 
A lthough 1.85 will take in  the sam e w id th  w ith greater 
height in the composition, it's im portant to realize that wide 
sets and vistas are not restricted to the 2.35 format.

I. The 1.85 Aspect Ratio
Photographed in NORMAL Academy Aperture 
Photography

1.85 is far and away the m ost common aspect ratio for 
m otion pictures filmed in the U nited States. I say the U.S., 
since around the w orld the aspect ratio m ost commonly 
used swings between 1.85 and 1.66 depending on the coun­
try.

Illustration 3 -1.85:1

Illustration 3 portrays how  a 1.85 film com position 
w ould be framed in the viewfinder of the camera.

Illustration 4 shows how  that image appears on the 
negative and subsequently on a positive prin t for projec­
tion. A lthough you w ouldn 't have an optical track until 
final composite prints are made, the track is illustrated here 
for clarity. The shaded areas of the film frames indicate that 
area of the Academy aperture that goes unused in a 1.85 
film. A lthough additional picture inform ation is usually 
contained w ithin that shaded area, it is m asked out w hen 
the film is projected.
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t  Optical Soundtrack

Illustration 4 -1.85:1. Above Left: The scene as it appears on the negative. 
Above Right: the scene as it appears on a contact p rint for projection.

W hen the film is finally projected in a theater (assum­
ing it is projected properly), it will appear the same as origi­
nally composed in the viewfinder (see Illustration 3).

A. Advantages of 1.85

1. Many perceive 1.85 as more appropriate for pictures 
that lend themselves to more compact visuals. Since close- 
ups virtually fill the entire frame, it is often considered a 
more "intimate" format.

2. If a film is largely interiors, 1.85 is often argued as 
the preferred format, since interiors usually d on 't involve 
the w ide panoram ic vistas associated w ith  2.35. O n the 
other hand, many do not weigh interiors or exteriors in their 
choice of format.

3. Greater depth  of field (the total area in focus at a 
given distance). Since 1.85 uses shorter focal length lenses 
as com pared w ith anam orphic, greater dep th  of field is 
more easily attainable, m aking photography less prone to 
focus problems. This advantage is sometimes negated by 
cinematographers using such small am ounts of light that 
they have to shoot w ith lenses "w ide open," resulting in a 
small gain in depth  of field.

4. An opinion often expressed is that sets don 't need 
to be as w ide on a 1.85 film as one photographed in 2.35, 
resulting in savings in set construction. However, many 
would argue that film format has no bearing on the w idth 
of set construction. As Illustrations 1 and 2 pointed out, it's 
possible for 1.85 to require as w ide a set as 2.35, depend­
ing on the composition.

5. 1.85 is the sim plest form at to execute from  a m e­
chanical/ technical standpoint. The choice of photographic 
equipm ent is virtually unlimited, as any standard 35mm 
camera will accommodate this format.

6. If a stunt camera m ount is required that risks de­
stroying a camera, there are a num ber of expendable cam­
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era bodies available.
7. W ith some effort on the shooting com pany's part, 

composition can protect for video so that a simple one-to- 
one transfer can be done w ithout panning and scanning. 
While left and right image integrity rem ain virtually intact 
this way, there is an approxim ate 33% increase in die ver­
tical height of the composition.

A lthough m any think it routine to protect the TV area 
from in truding objects (e.g., lights, m icrophones, etc.), it 
m akes the cinem atographer's job m ore difficult, by pre­
venting him  or her from bringing lights dow n close to the 
area of composition. This is w hy m any cinematographers 
shooting 1.85 prefer to shoot w ith a 1.66:1 aspect ratio hard  
matte. 1.66 is slightly larger than 1.85, closely approxim at­
ing the height of the TV frame, and it gives die cinematog­
rapher m ore freedom to light his subjects, w ithout fear of 
a light or m icrophone show ing up  w hen  transferred  to 
video.

8. M any people believe it is an advantage to shoot 1.85 
because spherical lenses are sharper than 2.35's anamorphic 
lenses. This is a m isconception. It is true that spherical 
lenses are sharper than anamorphic; however, the much 
greater negative area used w ith  anam orphic m ore than 
m akes u p  for the sub tle difference in  reso lu tion  from  
spherical lenses.

6 . D isadvan tages of 1.85

1. The m ain disadvantage is the actual size of the 1.85 
format on the negative. Because of the smaller area, 1.85 is 
noticeably grainier than anam orphic 2.35. This is not as 
noticeable in the original negative stage, bu t becomes more 
pronounced after going through dupe negatives.

The negative area of 2.35 anamorphic is a 59% increase 
over the 1.85 area.

2. Because of the greater height of 1.85's aspect ratio, 
ceilings of sets are more prone to being photographed. This 
can be a restriction on how  easily a cam eraperson can light 
an interior set (visible ceilings limit light placement). On 
some sets, it m ay require additional construction.

3. O pticals (dissolves, repositions, etc.) tend  to be 
grainier than w ith anam orphic 2.35.

A curren t trend  is for editors to order "double IP" 
opticals, compensating for the smaller negative area of 1.85. 
This improves the quality of opticals, but at greater expense.
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4. Not truly compatible w ith 70mm. A lthough it can 
be done, there is a large am ount of unused print on the sides 
when blown up to 70mm (see Illustration 11). Also, because 
of the greater magnification in 1.85 70mm prints, grain is 
much m ore apparen t than in anam orphic b low -ups to 
70mm.

5. W hen projected, the area of the frame for 1.85 is 
subjected to m uch greater magnification on a screen than 
an anamorphic frame, resulting in m ore apparent grain in 
the image.

II. The 2.35 Aspect Ratio 
Photographed with Anamorphic (Scope) Lenses

The following is a discussion of the 2.35 aspect ratio 
photographed w ith  anam orphic lenses. A discussion of 
Super 35 composed for 2.35 will follow.

Anamorphic 2.35:1 (also know n as "Cinemascope" or 
"Panavision") optically "squeezes" the w idth of the image 
to fit w ithin the 35mm Academy Aperture. Illustration 5 
portrays how an anamorphic 2.35 scene w ould appear in 
the viewfinder.

Illustration 5

Illustration 6 shows how that image appears on the 
negative and subsequently on a positive prin t for projec­
tion.

W hen the film is finally projected in a theater (assum­
ing it is projected properly), it will be "unsqueezed" by an 
anamorphic projection lens and appear on the screen the 
same as originally composed in the viewfinder (see Illus­
tration 5).

A. Advantages of Anamorphic 2.35

1. The most salient advantage is the m uch larger nega­
tive area. A 59% increase in negative area over 1.85 results

18



Illustration 6 - Anamorphic 2.35:1, Above Left: The scene as it appears 
on the Negative "squeezed" by the anamorphic lenses. Above Right: The 
scene as it appears on a Contact Print for projection.

in finer grain, better opticals, and an increase in apparent 
sharpness (apparent because while a similar image photo­
graphed in 1.85 will be sharper, the increase in grain and 
greater magnification actually make it appear less sharp). 
This difference becomes most apparent after going through 
the dupe negatives.

2. More compatible w ith 70mm. Because of the origi­
nal negative area, there is less of a blow-up than w ith 1.85, 
resulting in finer grain in the 70mm print. Also, the aspect 
ratio can fill the entire 70mm prin t frame.

3. Allows for complex compositions. Able to do a tight 
close-up on two individuals simultaneously. Action can be 
spread across a w ide expanse of the frame.

4. Most often the format of choice for films w ith a lot 
of action or big production values.

5. Most closely approxim ates the norm al field of vi­
sion.

6. W hen shooting interiors, ceilings become obscured, 
giving the cinem atographer more alternatives for place­
m ent of lighting.

7. A possible advantage m ay come w ith continuing 
advances in H igh Definition TV. The area of negative used 
in anam orphic films means you will exceed HDTV's reso­
lution capability for many years to come. Some HDTV tech­
nologies are already almost equal to 1.85's resolution ca­
pability.

B. Disadvantages of Anamorphic 2.35

1. Difficult video transfer. To extract a video image 
directly from the center of the 2.35 frame usually results in 
odd compositions and the exclusion of relevant action.

An alternative is to "pan and scan" the image (panning 
the w idth of the 2.35 frame, following the m ost im portant 
action). While not mechanically more expensive than regu­
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lar video transfer, panning and scanning usually costs more 
due to the extra time required by each scene's composition 
decisions. While panning and scanning makes the best of 
a bad situation, m any people feel it com prom ises the origi­
nal compositions. M any filmmakers have released videos 
of their films in "letterbox" format, w here the 2.35 format 
is maintained by putting black m attes above and below the 
frame. This is a common practice in videodisc releases of 
films.

The difficulty in video transfer is the m ost often stated 
disadvantage of the 2.35 format.

2. It is often said that anam orphic is more expensive 
than 1.85. However, the difference in cost between an an­
amorphic lens package vs. a 1.85 lens package is negligible. 
Anamorphic w ould be approxim ately $2,400.00 more ex­
pensive over the course of a ten-week film schedule.

Also, discussions w ith a num ber of prom inent cinema­
tographers indicate that they w ouldn 't increase the size of 
their lighting package significantly for the 2.35 aspect ratio 
(in fact, one said it w ouldn 't change at all).

3. Single close-ups result in w ide areas on either side 
of a face, w ith potential for distracting objects in  the frame. 
However, due to the nature of anam orphic's longer focal 
length lenses, usually anything in the background on either 
side of a face w ould be severely out of focus.

4. M any people feel that sets need to be built w ider 
because of the w ider aspect ratio. There are also m any who 
feel it doesn 't matter, and that sets can be accommodated 
by choosing lenses carefully. See again Illustrations 1 and 
2 and the discussion under Composition.

5. Some directors have a hard  tim e blocking action 
w ithin the larger frame.

6. Expense of more extras m ay be necessary for some 
crowd scenes.

III. Super 35 Formats
The Super 35 Formats, known under a variety of names 

such as Super Techniscope, Super 1.85, and Super 2.35, are 
all flat, spherical lens formats using equipm ent similar to 
that used in 1.85 photography. All of the Super 35 formats 
require an optical step w hen m aking dupe negatives for 
release prints.

Illustration 7 is a diagram of a standard Super 35 frame 
of film where all aspect ratios are aligned on Full A perture 
center. As the illustration shows, inform ation is usually
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exposed over the entire Full A perture area of the film. The 
filmmaker decides w hat format he is composing for, and 
it is that aspect ratio the film lab will eventually extract from 
the frame for release prints.

W hen speaking of Super 35, people are usually refer­
ring to its use in com posing for a 2.35:1 aspect ratio, the 
same ratio as 2.35 anamorphic.

1.85
Area

Illustration 7 - Standard Super 35/Super Techniscope

Anam orphic 2.35 uses special lenses that squeeze the 
w ide image to fit w ithin the standard Academy Aperture 
frame. Super 35 composes for 2.35 w ith standard lenses and 
extends the w idth  of the frame into that area of the nega­
tive reserved for the soundtrack. A lthough most cameras 
already expose picture information in the soundtrack area, 
it norm ally goes unused.

A t times, people will suggest shooting Super 35 com­
posed for 1.85 (a. k. a. Super 1.85). The reason for this is a 
belief that the slight increase in negative area w ith Super
1.85 will yield a finer-grain im age for release. Tests have 
show n this is not so. Once the negative has gone through 
interpositive and intemegative, and been optically reposi­
tioned for standard 1.85 release, there is at best no differ­
ence between Super 1.85 and standard 1.85 photography, 
and depending on the scene, Super 1.85 can look worse 
than standard 1.85.

S tandard 1.85 produces all dupe negatives and prints 
w ith contact printing, while Super 1.85 requires an optical 
step to reduce the image into the standard 1.85 area. Con­
tact printing significantly reduces the appearance of grain, 
while any optical step precisely focuses the grain in a nega­
tive, effectively enhancing the appearance of grain.

Boundary of Full F ram e TV Extraction

2.35
Area
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A s for argum ents th a t Super 1.85 y ie lds a be tter 1.85 
b low -up  to 70m m , the difference is slight, an d  only notice­
able in  a  d irect A /B  or side-by-side com parison. O therw ise 
it is indistinguishable. If, how ever, a scene is a lready  com ­
m itted  to an  optical step  (i.e., a  visual effects shot), Super
1.85 m ay p ro v id e  an  im provem en t in  negative  a rea  tha t 
resu lts in  a b e tte r im age quality  w h en  com pared  w ith  a 
stan d ard  1.85 im age going th rough  the sam e optical p ro ­
cess.

A nother m e th o d  of p h o to g rap h y  for S uper 35 is re ­
ferred  to as common topline (see I llu s tra tio n  8). Common 
topline derives its nam e from  the g ro u n d  glass of the cam ­
era hav ing  m ultip le  fo rm ats scribed on  it, all hav ing  the 
sam e, or com m on, topline. This varian t of Super 35 is based 
on the notion  tha t it could be a generic film  form at; the film­
m aker m ay shoo t a m ovie w ith  the op tion  of releasing it in  
any  aspect ratio  desired. The common topline is sup p o sed  to 
lessen the effect of changing  aspect ra tios by m ain ta in ing  
the h ead room  a n d  raising  or low ering  the b o tto m  of the 
frame. In  actual practice, m ost cinem atographers find  it d is ­
agreeable to com pose for m ultip le formats. Also, the change 
in com position  from  2.35 to  1.85 or te levision 's 1.33 can  be 
quite objectionable (close-ups becom e m ed iu m  shots, etc.).

Illustration 8 - Super 35/Super Techniscope Common Topline

Experience h as show n, m ost film m akers agree, that 
just m odifying a film 's aspect ratio  to  fit w ith in  the v ideo 
realm  is a creative process. To assum e that a generic for­
m at w ill autom atically  deliver p leasing  com positions no
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m atter w hat aspect ratio you choose does not hold up cre­
atively.

The rest of this discussion will only deal w ith Super 
35 composed for a 2.35:1 aspect ratio. Illustration 9 portrays 
how  Super 35 com posed for 2.35:1 w ould appear in the 
viewfinder.

A. Advantages of Super 35 Composed for 2.35 Aspect 
Ratio

1. The m ain  reason  for choosing this form at is its 
greatly increased dep th  of field over anam orphic 2.35. 
W here anam orphic lenses have to rack focus to keep near 
and distant objects sharp, Super 35 has a greater potential 
for keeping both objects in focus simultaneously.

However, as stated in the advantages of 1.85, the po­
tential for greater depth  of field can be negated if cinema­
tographers choose to use such small am ounts of light that 
they m ust shoot w ith lenses "w ide open," resulting in a 
small gain in depth  of field.

2. An often-stated advantage is the production savings 
in the lens/cam era package over anamorphic. This is er­
roneous, since the expense of optical Super 35 dupe nega­
tives (needed for release prints) negate any cost savings in 
production.

Illustration 9 - Super 35 Aspect Ratio 2.35:1

3. The ability to shoot a film com posed for 2.35 and, if 
necessary, change directions and release in 1.85 by increas­
ing the top and bottom  of the frame. For most filmmakers, 
however, this w ould be a serious compromise of the origi­
nal composition (see Illustration 7).

4. Lenses are m uch smaller than anamorphic, result­
ing in a smaller, m ore lightw eight and portable camera 
package. This smaller size allows the camera to fit in smaller 
places than the large anam orphic optics allow (this is one
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of the reasons the format was chosen for Top Gun; the cam­
eras were able to fit in the aircraft cockpits).

5. Often claimed to be more compatible w ith 70mm 
than anamorphic. Some have this impression because Su­
per 35 is a straight blow-up to 70mm, while anamorphic has 
to be unsqueezed w hen enlarged to 70mm.

This w ould be true if Super 35 had an equivalent nega­
tive area to anamorphic. As it stands, anam orphic's greater 
negative area makes up for any possible loss of resolution 
when unsqueezed to 70mm. As a result, 70mm prints from 
Super 35 appear significantly grainier than those from an­
amorphic negatives.

6. Claimed to be a sim pler video transfer by just do ­
ing a 4-perf frame extraction, resulting in dramatic increase 
in top and bottom  areas over the original 2.35 composition 
(See Illustration 7). In practice this never works, since a full 
frame extraction is such a distortion of the original compo­
sition (for example, close-ups become m edium  shots). A 
panned and scanned video transfer is w hat ends up being 
done for the bulk of the film w ith a few full-framed extrac­
tions where appropriate (Ferris Bueller's Day O ff is an ex­
ample).

B. D isadvantages of S uper 35 C om posed for 2.35 
A spect Ratio

1. Most notable is the small negative area. Anamorphic
2.35 has an increase in negative area of more than 60%. It 
also has slightly less negative area than standard 1.85 pho­
tography. The difference in negative area becomes most 
pronounced after 35mm dupe negatives are m ade. A n­
amorphic dupe negs are made with contact printing, which 
in itself tends to lessen the appearance of grain. Super 35 
dupe negs involve an optical step during w hich the image 
is blown up, then squeezed to produce an anam orphic im ­
age for release prints. Because of this optical step, grain in 
the negative tends to be more sharply resolved, making it 
more objectionable.

2. For best quality, all dissolves and fades m ust be done 
with A & B printing in the laboratories. W hen these effects 
are done by an optical house they becom e excessively 
grainy in release prints.

3. Because of the optical step involved, com posite 
prints cannot be struck until after dupe negatives have been 
made.
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Illustration 10 - Super 35 Aspect Ratio 2.35:1. Above Left: The scene as 
it appears on the negative, positioned within the FULL aperture frame. 
Above Right: The scene as it appears on a print for projection, after being 
blown up & "squeezed" to make room for the optical soundtrack.

4. Again, because of the optical step involved, origi­
nal negative composite prints cannot be struck. Actually, 
it is technically possible, bu t can only be done w ith com­
plex p rocedures an d  such a high risk of failure that it 
doesn 't m erit subjecting the original negative to the han­
dling involved.

5. More difficult to preview  because of a special pro ­
jection m ask required for the Full A perture w ork print. 
Since Super 35 uses the area reserved for a soundtrack in 
the w ork prin t stage, m any theaters cannot be adapted to 
project the format.

6. Main title opticals m ust be done w ith  the "double 
IP" m ethod to m aintain quality, doubling the expense of 
such opticals.

7. Editing equipm ent m ust be adapted  to show the 
soundtrack area.

8. Because of the small negative area, m any cinema­
tographers limit choice of negatives to slower speed stocks 
(i.e., 5245, 5248), or overexpose high-speed negatives I-V2 

to 2 stops for better grain quality, often negating the advan­
tage of the high-speed negative.

9. Video transfers usually involve panning and scan­
ning because of the w ide-screen aspect ratio. This is also a 
pan and scan of a m uch smaller negative area than anamor- 
phic 2.35, resulting in a lower quality video transfer. This 
becomes m ost evident in letterbox versions of a film and 
particularly on HDTV.

10. There is potential for more expensive visual effects, 
if a decision is m ade to have coverage beyond the 2.35 com­
position, allow ing for full fram e video transfers. M atte 
shots, miniatures, etc., m ight be compromised on full frame 
transfers if the image isn 't protected completely to 1.33 (see 
Illustration 7).
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35mm Blowups to 70mm Prints
Aspect Ratio 2.2:1

The aspect ratio of 70m m  prin ts  (and  65m m  cam era 
negative) is 2.2:1. Since 35m m  film s are n o t usually  p h o to ­
g raphed  in  this aspect ratio, they m u st a d ap t their com po­
sition to  fit w ith in  this area. In this illustration  of a 70m m  
fram e, the gray  area represen ts a m agnetic soundtrack.

Aspect Ratio 1.85:1

W hen 1.85:1 films are blow n up to 70mm, the full 
height of the 70mm frame is utilized. All 1.85 picture infor­
mation is maintained w ith black burned into the unused 
area of the frame.

Most theaters have black screen masking (black cur­
tains) that they use to cover areas of the screen that don 't 
have any image on them. In a 1.85 70mm print, although 
the black area does not contain any picture information, 
theaters m ust be careful not to close their screen masking 
over the black area on the screen. W ere they to do so, the 
masking m ight cover speakers placed behind the screen 
that are utilized for 70mm soundtracks. The only exception
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to this rule are theaters that have acoustically transparent 
m asking (all THX 70mm theaters have transparent m ask­
ing)-

A spect Ratio 2.35:1

The image below has a 2.35:1 aspect ratio.

W hat follows are examples of the options, and poten­
tial compromises, available to adapt a 2.35:1 composition 
for 70mm release.

M ost often, film labs will enlarge the 2.35 image to fill 
the entire area of the 70mm frame. A lthough the height of 
the 2.35 composition is not affected this way (i.e., all North- 
South picture information remains intact), information is 
lost on the right and left sides of the composition.

The frame below graphically illustrates w hat informa­
tion is lost when 2.35:1 is blown up to fill the entire 70mm 
frame.

2.35 to 70mm P rin ts C on tinued

The following illustration shows how  the image actu­
ally appears on the 70mm prin t and w hen projected in the 
theater after being blow n up to fill the entire 70mm frame.

The alternative m ethod for blowing up 2.35:1 images 
to 70mm is to m aintain the full w idth of the aspect ratio. 
This is accomplished by fitting the 2.35 area w ithin 70mm's
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2.2 area and burning black above and below the picture, 
effectively giving the film thicker frame lines. A num ber of 
films have been released in this m anner in recent years, 
including Superman, The Untouchables, and Star Trek IV.

In this example, the area that w ould be a thick black 
frameline is crosshatched for clarity in this illustration. It 
would not appear this w ay in an actual 70mm print.
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Cameras

65mm
Arriflex 765 - 31

Cinem a Products CP-65 33

Fries 865 34

Mitchell Reflex TODD-AO 36

MSM 8870 37

Panavision A C /SPC  39

Panavision System-65 39

Panavision Panaflex System-65 43

35mm
A aton 35mm 45

A aton 35-11 46

Arriflex 535 47

Arriflex 535B 50

Arriflex 35-3 52

Arriflex 35BL-4s 54

Arriflex 35-3C 56

Arriflex 35-2C 57

Cinem a Products FX35 59

Cinem a Products XR35 61

Feathercam  CM35 62

IMAGE 300 35mm 63

M itchell NC, NCR, BNC,
BNCR (35mm); FC, BFC (65mm) 64

Mitchell S35R (Mark II) 66

Mitchell 35mm Standard  and H igh Speed 67 

M oviecam Super 35mm 69

Panavision Platinum  Panaflex 70

Panavision GII G olden Panaflex 74

Panavision Panaflex-X 74
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35mm continued
Panaflex Panastar High-Speed 74

Panavision Super R-200° 76

Photo-Sonics4B/4C 79

Photo-Sonics 4ER 79

Ultracam 35mm 80

VistaVision
MSM 8812 81

Wilcam W-7 82

Wilcam W-9 83

Wilcam W -ll 85

16mm
Aaton XTRplus 86

Arriflex 16SR-2 88

Arriflex 16SR-3 93

Arriflex 16BL 95

Arriflex 16S/B, 16S/B-GS, 16M /B 97

Bolex 16mm 99

Bell & Howell Filmo 70 101

Minicam 16mm (GSAP) 102

Cinema Products CP-16, CP-16A 102

Cinema Products CP-16R, 16R/A  104

Cinema Products GSMO 105

Eclair ACL 107

Eclair CM-3 (16/35mm) 108

Eclair NPR 109

Mitchell Professional HC, HSC 111

Mitchell Reflex, SSR-16, DSR-16 113

Panavision Panaflex 16mm 114
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65mm Cameras 
Arriflex 765

M ovem ent: The 765 uses advanced microprocessor 
control technology to link two quartz-controlled DC mo­
tors in a direct drive configuration to control shutter and 
film transport. No belts or mechanical couplings are used 
in the drive system. Dual registration pins, triple-pin pull­
dow n claws and user-adjustable pitch control assure im­
age quality to optical printer standards.

S peed  Range: Q uartz-accurate sync at 1 5 /2 4 /2 5 / 
29.97/30/60/75 fps on-board; 2-100 fps w ith the CCU; 24 
fps reverse; and 1 fps w ith the 765's Remote Control Unit. 
Run-up time is less than 1 second at 24 fps.

S h u tte r  Rotating, microprocessor-controlled silicon 
m irror shutter, mechanically variable from 15° to 165°, plus 
144°, 172.8°, and 180°.

Reflex V iewfinder: The viewfinder has a built-in op­
tical turret that perm its on-the-fly selection of either 80:20 
or 100:0 v ideo/view ing ratios, and has a switchable ND.6 
contrast viewing glass, ArriGlow illum inated frame lines, 
and a finder extender with built-in 2X image magnification. 
A short finder (for portable operation) and a video finder 
are also available. A wide-angle eyepiece w ith m anual iris 
closure, 8X m agnification, and 2± diopter adjustm ent is 
standard.

Camera Control U nit (CCU): The CCU remotely turns 
the 765 on and off, and also activates speed changes, from 
up to 100 feet away.
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Lens Mount: 64mm diameter Maxi-PL (Positive Lock) 
lens mount; flange focal distance of 63.5mm; designed for 
ARRI Maxi-PL prim e and RTH Cooke zoom, wide-angle 
and telephoto lenses.

Drive: M icroprocessor-controlled 24V DC m otor in 
direct-drive configuration to shutter and movement. Power 
input via a 3-pin connector: pin 1 is (-), p in  2 is + 24V. O p­
erating  tem pera tu re  range is -4°F to +122°F (-20°C to 
+50°C).

O perating Noise Level: 25 dBa at 24 fps; 28.5 dBa at 
30 fps.

Indicators: In-finder displays: out-of-sync and film- 
end. Digital LCD Tachometer and Footage Displays: cam­
era left/right; audible and visible out-of-sync; low battery; 
and feet/m eters footage display.

M agazines: 400' (160m) and 1000' (300m) displace­
ment w ith microprocessor-controlled torque motors. Mi­
croprocessor samples and adjusts feed/take-up tension and 
all other functions continuously. Automatic connection and 
data transfer to camera via multi-plug pin plug. Mechani­
cal and digital LCD counters.

Lenses: A R R I/Zeiss 65mm form at lenses include 
30mm, 40mm, 50mm, 60mm, 80mm, 100mm, 110mm, 
120mm, 150mm, 250mm, 350mm, 2X M utar Extender, and 
a 38-210mm zoom. M aximum aperture ranges from T-1.8 
to T-4.2 for prim e lenses, and T-6.2 on the zoom.

Matte Boxes: The 765's 6.6x6.6 Swingaway Production 
Matte Box covers all 65mm format lenses. H as two fully 
rotatable 2-filter stages. Geared filter frames.

Electronic Accessories: 1. Variable Speed and Sync 
U nit (VSSU): The VSSU m odule allow s rem ote speed 
changes between 6 and 100 fps non-crystal; provides syn­
chronization with external PAL or NTSC video signal (50/ 
60 Hz) via up to 100' BNC cable. 2. Video Optics M odule 
(VOM): Color and B & W CCD video tap cameras, w ith 
flicker reduction and iris control.

A d d itio n a l A ccesso ries: 2-Speed fo llow  focus; 
bridgeplate support system for CG balance and m ount for 
m atte box, follow focus, servo zoom  drive, and  heavy 
lenses; finder extender and leveling rod; barney and heated 
barney; Arri Geared Head.
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Cinema Products CP-65

This camera, designed in conjunction w ith Wilcam, is 
intended to m eet the exacting needs of Showscan cinema­
tography (60 fps) but operates at conventional speeds as 
well. P hotographed  apertu re  is s tandard  5-perf 65mm 
(2.072" x 0.906").

M ovement: Compensating link, with dual registration 
pins and four pull-dow n claws. Retractable register pins
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and 2-axis stroke adjustment that permits tuning the move­
ment for most silent operation. Removable aperture and 
pressure plates for ease of cleaning.

Shutter: 170° fixed-opening focal plane shutter.
Speed Range: 1-72 fps, forward or reverse, by 4-de­

cade digital dial that is crystal accurate at all selected speeds 
up to 2 decimal digits. Single-frame operation under con­
trol of external intervalometer also available.

Reflex Viewing System: Rotating mirror reflex image 
through ground glass, w ith provision for film clip insertion, 
to a 360° erect image orientable viewfinder. Easily attached 
eyepiece extender w ith autom atic leveler also available. 
Built-in video tap for high-resolution CCD chip camera also 
included.

Lens Mount: Quick-acting bayonet lock for specially 
mounted CP-65 lenses.

Lenses: A complete series of specially m ounted prim e 
lenses varying from 24 to 1200mm, as well as high-quality 
zoom lenses, are available.

Sound Blimp: The camera's self-blimped design per­
mits sync-sound shooting at 24 fps. At Showscan speed of 
60 fps, a lightweight com posite m aterial sound blim p is 
provided to meet exacting sound level requirements of sync 
sound filming.

Magazines: 1000-ft. magazines and 2500-ft. individual 
supply  and take-up cassettes are available. M agazine 
blimps for both sizes are also available.

Special Features: Camera can be externally controlled 
for phase locking as required by process photography and 
3-D filming.

Fries Model 865 65mm/8-perf.
This is a large-format 65mm 8-perforation camera de­

signed to meet the requirem ents of new  formats for spe­
cial venue productions. Photographed aperture is 2.072" x 
1.450"

Movement: Dual registration pins and six pull-dow n 
claws. A cam and eccentric m ounted on a single shaft ac­
tuate the pull-down and operate the register pins. Remov­
able aperture and pressure plates for ease of cleaning.

Shutter: 170° fixed opening blanking shutter.
Speed Range: 2-72 fps forward or 2-30 fps reverse. All 

speeds crystal controlled.
Reflex Viewing System: Rotating m irror reflex im ­

age. Viewfinder is orientable through a full 360° and self- 
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corrected through approxim ately 180°. Built-in video tap 
for high resolution CCD chip camera also included.

Lens Mount: Universal bayonet type with a large port 
diameter. Special m ounts available upon request.

Lenses: A com plete series of H asselblad lenses is 
available.

Drive: Internal 30 VDC crystal controled
Magazines: 500ft. and 1000ft. displacement magazines 

w ith torque m otor take up and hold back.
Special Features: Valve w hich allows the operator to 

direct light to the viewing system, or to the video assist or 
combo which splits the light betw een both viewing and 
video assist.
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W eights: C am era bo d y  45 lbs., 1000 ft. 13 Vi lbs. 

A ccessories: S tan d ard  A rri m a tte  box.

Mitchell 65mm Reflex TODD-AO

(FILM TAKES UP EMULSION SIDE OUT)

M ovement: Dual registration pins. Four pull-dow n 
claws. Adjustable pull-dow n stroke. Removable aperture 
plate w ith built-in matte slot. Aperture 2.072" x .9055" Speed 
range 12 fps-32.

S h u tte r Focal plane 175°.
R eflex V iew finder: Pellicle beam  sp litte r (shock 

mounted) views more than full aperture area. H igh m ag­
nification for critical focusing; contrast viewing filters.

External V iew finder: Large erect image viewfinder 
calibrated for different focal-length lenses. Calibrated for 
any two aspect ratios. Parallax correcting cams for all fo­
cal-length lenses.

Lens M ount: Single m ount w ith quick-release flange 
T-stop calibration allows for mirror absorption. Accepts all 
Todd-AO fixed focal-length and zoom  lenses. All lenses 
geared for m anual follow-focus control.

Drive: Internal 28V DC motor, solid-state speed con­
trol.

Speeds: 12, 18, 20, 22, 24, 28, an d  32 fps. M anual 
threading knob provided. Belt pack batteries. Rectifier unit
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110V AC-28V DC. C am era w ill also accept externally  
m ounted motors for special purposes.

Magazines: 350' lightweight magnesium displacement 
type; rem aining footage indicator; positive clutch drive 
1000' m agazine also available.

Features: Weight: 27 pounds w ith 350' of film. Shoul­
der support and hand grip or tripod mount. Dual gelatin 
filter slot in front of film aperture. Heating system. Film 
runout indicator. Remote control.

Accessories: Zoom  lenses: 60-150mm, 100-300mm, 
and 65-390mm. U nderw ater blim p w ith internal battery 
and externally controlled film speed, stops and focus; de­
signed for 50' depth  or less. Built-in exposure meter.

MSM M odel 8870 65mm/8-perf.
Movement: MSM Monoblock high-speed, dual-regis- 

ter pins, claw engages six perfs. Shrinkage adjustm ent 
changes both stroke and entry position. Indexable loop- 
setting sprockets have independent locking keeper rollers. 
Vacuum  backplate assures filmplane accuracy, removes 
w ithout tools for cleaning. A perture and m ovem ent re­
move easily for cleaning and lubrication. A perture size 
2.072" w ide x 1.485" high. Frame-rates from timelapse to 60 
fps forward, also to 30 fps reverse.

Shutter: Focal plane shutter, m anually variable from 
172.8° to 55° w ith stops at 144° and 108°.

Viewfinder: Spinning m irror reflex. Interchangeable 
ground glasses with register pins for film clips. Finder ro­
tates 360° w ith erect image; image can be manually rotated 
for unusual setups. Finder shows 105% of frame, magni­
fier allows critical focusing at center of interest. Single le­
ver controls internal filter and douser. Heated eyepiece has 
large exit pupil and long eye relief. High resolution B & W 
or optional color CCD video tap is built into camera door 
w ith sw ingaway 50/50 beamsplitter. Viewfinder removes 
completely for aerial or underw ater housing use.

Lens Mount: MSM 75mm diam eter x 80mm flange 
depth.

BNC-style lens m ount is vertically adjustable 7mm for 
flat or dom e screen composition. M ount accepts modified 
Zeiss (Hasselblad), Pentax, Mamiya, and other large-format 
lenses. 15mm m atte rods are on ARRIBL centers for acces­
sory compatibility.
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