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Small Format Anamorphic Reduction Printing 
New-System I6mm aijd Super 8 Anamorphic 
Reduction Prints from 35mm Style B Originals 
A new patented system, called Cineavisionw in Europe and Animexvision"' in the U.S., 
applies lateral masking to the 35nim Style A image area or that of 16mm and super 
Smni, or masks the width of a video recording tube. This achieves a uniform ana- 
morphic image area aspect ratio both for image recording and reproduction. Image area 
losses are thus avoided and no time-consuming readjustments of optical printers are 
necessary. The aspect ratio chosen is identical in all cases with that of the 35mm 
anamorphic Style €3 image area. Normally, image area losses occur when 35mm Style R 
anamorphic images are reduced to the normal 16mm or super 8mm formats. The 
Cineavision aspect ratio of l.I8:1, originally standardized for the 35mm Style B ana- 
morphic image area, permits enlargements as well as reductions. A final advantage of a 
system of uniform aspect ratios for the original as well as the, projectable anamorphic 
image area is that a standardized screen aspect ratio of 2.35:l becomes possible for all 
film formats or for an - as yet hypothetical - TV receiver tube of double width. 

The Basic Principle of Anamorphic 
Cinematography 

Professor Hcnri Chrcticn. in 1027. pre- 
sented his invention of  the anamorphic 
Hypcrgonar to the French Academy of Sci- 
ences. He used cylindrical clcmcnts to com- 
press the camera image in thc horizontal 
direction ;ind to expnnd i t  agnin i n  projcc- 
tion. Hc did not actu;illy invent the ana- 
niorphic principle. but his practical 
applicntion demonstrated the feasibility of 
an anaiiiorphic ndxptor for taking and pro- 
j x t ing  35mni motion pictures. Many years 
later he sold his design to 20th Century-Fox 
who gnve it thc name CincmaScope ond re- 
lcascd the first anamorphic film production. 
Tlw Rohc,, in 1953. At that time. the ospect 
ratioof the screen image was 2.551 and thc 
camera apcrturc size was 23.50 x 18.67 
nim. Chrcticn's compression ratio was 2: 1 
and the expansion ratio for projection was 
1:2. These compression and expnnsion 
ratios arc still valid today. In 1964 the aspect 
ratio for thc 35mni ananiorphic projected 
screen image was stnndardizcd as 2.35: I ,  
and in  1966 the camera imiige area aspect 
ratio was 1.18074:l. Figure I illustrates the 
application of the anamorphic principle to 
cincniatography. 

Aniiniorphic adaptor lenses have been 
niunufacturcd in the U.S. by Bausch & 
Lonib and in Europe by lsco Optische 
Wcrke GmbH after Chretien assigned his 
invention to 20th Century-Fox. Later o n .  
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other optic01 ni:inulhcturers became in-  
volved. 

Prcscnt Rcduction Practices from 
35nini Anamorphic Originals 

At present, to reduce 35mm images to 
the 16nini format. the same reduction ratio 
is applied to both ananiorphic and non- 
anamorphic originals. So far. no reduction 
ratio has been specified or  rccoriiiiicnded for  
reducing 35nim originals to the super 8nim 
format. 

The S M I T E  Recommended Practice RP 
65-1976 for step opticid reduction printing 
of35nini negatives to I6mm prints and tlu- 
plicatc negatives recommends ;I ninximuni 
reduction ratio of  2. 15: I .  Standard reduction 
printers arc custoniarily set to this reduction 
ratio. No distinction was made between 
nonananiorphic ant1 anaiiiorphic 3511iIli ini- 
ages, even though thcy have different image 
;irca heights (0.63 i n  = 16 mni for the non- 
nnainorphic Style A, nnd 0.732 in = 
18.59 nim for the anamorphic Style B) iic- 
cording to American Nationd Stnndnrd 
PH22.59-1974. The only logical conclusion 
is that the recommended reduction ratio was 
not based on thc hcight but on  the width o f  
the 35mm iniiige area. This is the siinie in 
both cases, namely 0.864 i n  = 21.95 nini.  

If  both types of  iningcs arc reduced by a n  
idcntic;il reduction ratio o f  2.15:l. it is clear 
that the anamorphic ininge ;ire;i height dif- 
ference of +0.102 i n  ( f 2 . 5 9  mni) rcprc- 
scnting about 14% of the irnnmorphic image 
height will be cut off, becnusc insufficient 
image hcight is availiible on the 16mm for- 
mat. I n  other words, the original image 
composition of an anamorphically pho- 
tographed picture is disturbed by this type o f  
reduction which cuts off about one-seventh 
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o f  the origin;il picture height over its entire 
w idt h . 

If further reductions iire now made from 
such :I 16mm anamorphic rctlucctl negative 
onto super 8mni positive using ;I reduction 
ratio o f  npproxinintcly 1.8O:l (;is indicated 
i n  Note I of Anierican Nutionol Stnndnrd 
PH22.153-1971) the lossof image ;ire;i is re- 
peated for the anniiiorphic super 8nini ini- 
age. During projection, thc total image area 
loss will be still greater due to the presence 
of  the projector niiisk. 

I n  ;I h e r  section we shall explain in de- 
tai l  the wtual image ;ire;i losses of the origi- 
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Fig. 1. The anniiiorphic principle. 



Table I. Standard image areas (mm) and aspect ratios. 
lmagc areas Aspect ratios 

Format Camera Projector Camera Projector 
35mm Style B 21.95 X 18.59 21.29 X 17.78 1.1807: 1 1.1974: 1 
anamorphic 

35mm Style A 21.95 X 16.00 20;96 X 15.29 1.3719: 1 1.3708 : 1 
nonanamorphic 

I6mm 10.26 X 7.49 9.65 X 7.26 I .3698 : 1 1.3296 : I 
Super 8mm 5.79 X 4.14 5.31 X 4.01 1.3986 : 1 1.3243 : I 

Table 11. Screen aspect ratios obtained with various anamorphic compression ratios. 
Projectable Anamorphic Screen 
iniagc arca compression aspcct 

Format (mm) ratio ratio 
35111111 Style B 21.29 x 17.78 2 :  1 2.395: 1 
16mm 9.65 X 7.26 2 :  I 2.658 : 1 
Supcr 8mni 5.31 X 4.01 2 :  1 2.648: 1 
16mm 9.65 X 7.26 I .75 : 1 2.326: 1 
Super 8mm 5.31 X 4.01 1.75: 1 2.317 : 1 
I6nini 9.65 x 7.26 1.5: I I .994 : I 

1.986 : 1 Super 8mni 5.31 X 4.01 1.5: 1 
I6mm 9.65 x 7.26 I .25 : 1 1.662: I 
Super 8mm 5.31 x 4.01 1.25 : 1 1.655 : I 

nal image occurring during anamorphic-to- 
anamorphic and anamorphic-to-”flat” re- 
duction printing using custoiiiary reduction 
ratios. 

Similar and varying problciiis are also 
encountered when rccording original ana- 
morphic images with 16mni. supcr 8mm. or 
vidco cameras, because hcrc again there is 
at prcscnt no uniformity of aspcct ratios of 
their various canicra apcrtures. Enlarge- 
ment (blow-up) printing of small-format 
anamorphic originals. on the other hand, is 
impossible at present without suffering con- 
sidcrablc iniage area losses in the cnlnrged 
35mm prints. Bcaring in mind that the ini- 
agc width is doubled when thc final print is 
dcanamorphoscd (cxpanded) in prqjcction. 
one can scc that the differcnccs in aspect 
ratio may become unacccptnble. 

Discrepancies in Camera Image 
Area Aspect Ratios 

The 35nini ananiorphic Style B cani- 
cra image area spccificd in ANSI 
PH22.59-1974 has a minimum width 0.864 
i n  (21.95 mm) and a height of 0.732+X:F$ in 
( I  8 . 5 9 2 ~ ~ ~ ~  nim). giving an aspect ratio of 
I .  18074: I for the anamorphic camera im- 
age arca. Standardized nonanamorphic as- 
pcct ratios for 351iim. 16mm. nnd super 
8mm canicra image areas can bc found in 
column 3 of Tablc 1. As can be seen, consid- 
erablc discrepancies exist among the non- 
ananiorphic formats. as well a s  with respcct 
to thc anarnorphic format. 

Thrce problcms arise when anarnorphic 
imagcs arc recorded with 16mm and super 
8mni canicras . 

I .  Because the standardized aspect 
ratios of thc nonanamorphic camera image 
areas are differcnt for all film formats, all 
the anamorphic images thus rccorded will 
nlso have differing aspcct ratios from onc 
another when all these cameras are used 
with the same anamorphic lateral compres- 
sion ratio of 2: I .  

2. In projection, thcrc will bc cumula- 
tivc additional diffcrenccs, because no uni- 
formity exists in projectable imagc arca 
aspcct ratios. 

3. Anamorphic canicra adaptor lenscs 
of different lateral compression ratios may 
be used with the small format cameras 
(Table 11). Thcsc adaptor lenses have been 
produced by the optical manufacturers in an 
attcmpt to obtain small-format images for 
anamorphic projcction with aspect ratios 
closer to the standard 35mm deanamor- 
phoscd wide screen aspect ratio of 2.35:l .  
Table I1 shows the many confusing pos- 
sibilities which rcsultcd. 

Not one of the anamorphic 16mm or 
super 8mm images can be adequately dean- 
amorphosed and projected with the 2.35: 1 
screen aspect ratio spccificd for 35mm film 
and obtaincd aftcr masking off 3% of the 
width and 4.3 12% of the height of the ana- 
niorphic camera image area. Yet this has 
been the attemptcd practice to date. 

(A similar discrepancy would occur if 
recordings wcrc madc with a video camera 
having en image area aspect ratio of 4:3 = 
1.33: I and using an anamorphic lens with 
2: 1 lateral compression. To reproduce such 
an anamorphic vidco image aftcr electronic 
deanamorphosing to an aspcct ratio of 
2.66: I ,  one would require a monitor or re- 
ceiver tube of ~ W ) Y  than double the stan- 
dard width. Ananiorphic images reduced 
from 35mm film onto videotapc would still 
losc about 14% in height, in the same way as 
when reducing them to thc 16mm or super 
8mni formats.) 

Image Area Losses in Ananiorphic- 
to-“Flat” Reduction Printing from a 
35mm Original 

With thc recommended reduction ratios 
of 2.15: I for 35mm-to-16mm reduction, 
and 1.8O:l for 16mm-to-super 8mm. no se- 
rious problems arisc when reducing non- 
anamorphic 35mm originals. However. 
whcn 35mm ananiorphic images are re- 

Fig. 2. Image area losses (crosshatched 
areas) in anamorphic-to-flat reduction 
printing. (A) is the 2:1 horizontally ex- 
panded 35mm Style B anamorphic camera 
image area; (B) represents the image area 
losses in the 16mm and super 8mm formats 
(not drawn to scale) when customary equip- 
ment and reduction ratios are used. 

duced with these reduction ratios and simul- 
taneously dcanamorphosed to obtain a so- 
called flat reduction print, 57% of the origi- 
nal image area will be lost (Fig. 2), and lat- 
eral scanning during the reduction printing 
process becomes necessary. 

[Figure 2A shows the 35mm Style B 
anamorphic camera image area cxpanded 
horizontally to twice its width for com’pari- 
son purposes. The 100% image area is then 

18.59 X (2 X 21.95) = 816.10 mm2 

Figurc 2B shows the imagc area reduced at a 
ratio of 2.151.  The resulting 100% image 
area is now 

8.65 X (2 X 10.21) = 176.63 mm2 

However. the available 16mm negative im- 
age area according to SMPTE RP 65-1976 
is only 

7.44 X 10.21 = 75.96 mmz 

That is only 43% of the original image area. 
The crosshatched areas in Fig. 2B show the 
57% of the image area which is lost at the 
top and on the sides. Figure 2B applies also 
to the supcr 8nim format. Rcducing the 
16nim image further with a reduction ratio 
of 1.80: I ,  the 100% iniagcarca will now be 

4.80 X (2 X 5.67) = 54.43 mm’ 

The available super 8mm print image area 
according to ANSI PH22.153-1971 is, 
however, only 

4.1 1 X 5.71 = 23.47 mm2 

Again only 43% of the original image will 
be reproduced.] 

Obviously, this method of reduction, in 
widc commercial use, retains vcry little of 
the original image composition and repre- 
sents a very poor reproduction of thc origi- 
nal artistical imagc composition. cvcn with 
lateral scanning. Inaddition. afurther 3.1% 
in height and 5.9% in width are maskcd off 
by the projector apcrture mask, resulting in 
the rcproduction of onlyabout 39.5% of the 
original anamorphic image. 

Changing the reduction ratio to, say, 
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Fig. 3. Image area lasses (crosshatched 
areas) in anamorphic-to-an:imorphic rcduc- 
lion printing with currently recommended 
reduction ratios. (A) expanded 35nim Style 
S image; (U) and (C) represent image area 
losses in the 16mm iind super 8mni formats 
(nat drawn ta scale) respectively. 

2.13: I would be of n o  help. Width and 
height of the image projected in the rcduc- 
tion printer would be slightly Inrger in this 
way. but the actual iiiiirgc loss on the 16mm 
side would nctuolly be ;I fraction greater be- 
cause less of the original image area would 
appear in the 16nini camera aperture. The 
height loss on the print would now be 
14.75%. and o n  the projected image the 
total image loss would be 61.04%. 

Image Area Losscs in Anamorphic-to- 
Ananiorphic Reduction Printing from a 
35mm Original 

Very seldom only arc ;inoiiiorphic-to- 
anamorphic 16mm reduction prints made 
from 3~liiIi i  anamorphic images. Practicd ly 
none are made in the super 8mni format. 
Only very rcccntly have such reductions 
been attempted in England using the con- 
ventional reduction ratio. 

In  anamorphic-to-un~Iniorphic reduction 
printing (where an anamorphic reduced im- 
;ige is obtained from the Inrgcr anoniorphic 
original by means of spherical optics projcc- 
tion) the resultant image loss is less than 
with ananiorphic-to-lliit reduction printing. 
but the image area loss is still considcr;ihlc 
(Fig. 3). 

[In Pig. 3 A  we show ;gain the 2: I hori- 
zontally expandcd 100% Style B 3Smm im- 
agearca of 816.10 iiini?. In Fig. 3 B  we have 
again the 2.15:l reduced 16mm i m a p  with 
;I 100% ;irca of 176.63 mm2. This time 
however nothing will be lost o n  the sides 
because we arc tlc;iling with the coniprcsscd 
irii;igc here. But :it the top. ;I strip urca of 

(8.65 - 7.44) X (2 X 10.21) = 24.71 inm' 

will be lost. due to the snidlcr nv;iil;iblc 
16nim iniugc height ofonly 7.44 nini. This 
represents a loss of about 14% of the original 
image areo. 

Figure 3C iipplics to the reduced super 
8mm format. with a IOO% image :ma of 
54.43 mm2. Hcrc thcavai1;iblc image height 

'l'able 111. Theor~Aical iniage areas (mm) which would yield uniforni aspect ratios for the 
3Smni Style A,  16mm, and super 8mni form:its. 

Image areas Aspcct ratios 
Form;it Cmncra Projector Camcra Projector 

1.1974: I 3Smrn Style B 21.95 x 18.59 21.29 x 17.78 1.1807: 1 
anmiorphic 

3Smm Stylc A 21.95 x 16.00 20.96 x 15.29 1.3719: I 1.3708 : 1 
noniiniimorphic 

I6mm 10.276 x 7.49 9.952 x 7.26 1.3719: I I .3708 : I 
Suncr 8rnm 5.68 x 4.14 5.497 x 4.01 1.3720: I 1.3708: I 

isonly 4.  I I mni, and the top strip arca loss is 
found from 

(4.80 - 4.11) X (2 X 5.67) = 7.82 mm' 

This is again about 14% o f  the original ini- 
age oreu.] 

Moreover. the aspect ratios of the re- 
duced anamorphic iniagcs are completely 
out of proportion in compnrison with the 
standardizcd 35mm Style B iiniimorphic as-  
pect ratio of I .  18: I .  They arc 1.3723: I for the 
16mm printer image (SMPTE RP 65-1976). 
und 1.3729:l for the super 8mni printer im- 
age (ANSI PH22.153-1971). After masking 
in the projector. the projcctahlc image ;irc;i 
yiclds a 2:l expanded screen image irspcct 
ratio of 2.6592:l for I6mm fi lm and 
2.6486: I for the super 8niiii forniat. 

Discrepancies of Aspect Ratios of 
Camera and I'rojeclor Iniagc Arcas 

The viirious standardized image m ; i s  
for motion-picture ciiiiicriis and projectors 
have n o  uniformity in ;ispect ratios. This 
prevents precise reduction or cnlurgcinent 
printing froni one format to nnothcr. and thc 
completely different height of  the Style B 
35mm anamorphic image ;ma creates a fur- 
ther coniplication. Table l illustrates thc 
various formats and the discrepancies i n  
their aspect ratios. 

Theoretically, it would not have been 
diflicult to ni;ikc the aspect ratios of the 
16mm and super 8mni cnmera iniagc ;ireas 
identical with the I .37l9:t aspect ratioof the 
35mm Style A ciiiiiera image area. This 
could have hccn done by increasing the 
width of the 16nim camera image ;irc;i by 
0.016 nim froiii 10.26 to 10.276 mni nomi- 
nal. leaving unchanged the nominal iniage 
;ircii height of 7.49?11.&! nim. I n  the super 
8mni c:inicr:i fornint, the reference image 
area width could he reduced by 0. I I nim 
from 5.79 to 5.68 nim. leaving the mini- 
m u m  image area hcight of  4.  14 mni un-  
c hnngcd. 

Siiiiilnrly. to arrive at projectable images 
;ireas idcnticiil to the 3Smm nonanaiiiorphic 
Style A aspect ratio of  1.3708: I .  i t  is possi- 
ble to increase the reference width of the 
I6mm pro,jcctablc image area by 0.302 nini 
from 9.65 to 9.952 nim. with itii unc1i;ingcd 
ni;ixinium image are;i height of7.26 iiini. In  
the super 8mm projector. the reference 
width of the image m a  could be increased 
by 0. I87 nim from 5.3 I to 5.497 nim. with 
a n  u nc hii nged ni ax i m u  ni i magc iirc;i tic ig lit 
of 4.01 mill. 'I'ahlc I l l  shows the effects 
these changes would produce for the non- 
aniiniorphic formats. 

At present. it may be difficult to alter the 
standard specifications for the width of 
I6rnni and super 8nini c:inicr;i and projector 
iriiiige ;ire;is. Nevertheless. international co- 
operation o n  motion-picture film and equip- 
ment dimensions is being achieved through 
the efforts of Working Groups in the 
ISO/TC36 Committee of the International 
Stantlards 0rg;inization. with SMFTE act- 
ing ;is Secret;iri;it i n  the name of the Anicri- 
can National Standards Institute. I t  scciiis 
desirnble that this international body may 
find an agrcciiicnt on the uniforni specilica- 
tion o f  aspect ratios for nonanuniorphic mo- 
tion-picture image ;ircas. Unfortunately, 
;ilrc;idy established IS0  specifications or  
drafts under consideration for 16nim and 
super 8mni cquipmcnt have. s o  fur. not 
solved this problem. Neither have the prob- 
lems concerning the reduction printing of 
35mm Style B annmorphic images to 
smaller ;in;iniorphic formats bccn solved. 

With present-day equipment and procc- 
durcs. the problem of nonuniformity of ;is- 
pect ratios for I6nini and super 8iiini cmicra 
and projection image arcasseems insoluble. 
Even if  the diverse nonanmiorphic formats 
were to have ;I uniforni ospect ratio. as pro- 
posed by us. the aspect ratios for ana- 
morphic imngcs on  351iim. I61iini. and 
super 8mni lilni. :ind on videotape, could 
possibly still n o t  be identical. because of the 
16% greater standard image ;ire;i height of 
the 35nini Style B anamorphic camera im- 
age arca with regard tothe iriiogc iwcii height 
of the 35niiii Style A nonanamorphic image 
;irca. 

A System for the Achievement of 
Uniform Aspect Ratios of Anemorphic 
Imagr Areas i n  35. 16. and Soper 8nim 

We sh:ill now describe ;I system that 
solvcs the problem of nn;uiiorptiic-to-iiiiii- 
niorphic reduction printing in an extremely 
simple way :ind with n o  need for niodilica- 
tions of the existing I6mm or super 8mm 
equipment. (For video use. correction of  the 
existing vidco image recording ;ire;i would 
be :I siiiiplc matter. hut ofcourse ;I playbnck 
tube of tlouhlc width would hc required to 
rcproducc alniost twice the standm1 iiii;igc 
width.) 

The C'inc:ivision system provides two 
possihlc solutions for the problems so far 
discussed. I t  permits original i m q y  rccord- 
ing :IS well ;IS reduction or  cnlnrgcnient 
printing without loss of iriiiigc area. and i t  
:isstires uniform reproduction of iinii- 
morphic 16mm and supcr 8nim films. 
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Fig. 4. Lateral masking strips as used in the Cineavision systeni to 
restore the Style B anamorphic camera image area aspect ratio of 
1.18:l for reduction printing to the 16mm and super 8mm formats. 
All measurements in millimeters. 

- 0 . 4 5  

Ittrcigc~ Racorrlirrg Usirrg Sttititlard 
Eqiiipttiivil t i t id M(rskarl Filtristock 

To obtain thc I .  1807: I anamorphic cani- 
era image area aspect ratio with 16mm and 
super 8mm cameras (thus matching thc 
35iiim Style B aspect ratio) the width of the 
16mm image ;ma can bc diminishcd from 
10.26 to 8.84 mm leaving the hcight of 7.49 
mm unaltcrcd, and thc width of thc supcr 
8nim image area can similarly be narrowed 
from 5.79 to 4.89 mm, again leaving the 
height of 4.14 mm intact (Fig. 4). 

Bccausc no hcight changcs arc involved, 
thc latcral surplus spacc can casily bc 
maskcd off on thc filmstock. Thc rcquircd 
niaskings can bc carricd out by thc manufac- 
turerof the filmstock. by a laboratory. or by 
another compctcnt facility bcforc the ana- 
morphic recording is carried out. On 16mm 
and supcr 8nini rcvcrsal films. this can bc 
done chemiciilly (ctching). mechanically 
(tape or ink), or by any othcr suitablc 
method. Normal cameras could then be 
uscd for thc rccording of ananiorphic ini- 
ages with the normal 2: I ananiorphic com- 
prcssion ratio and with a Corresponding 
masking in thc vicwfindcr. Thc widths of 
the proposed opaquc masking strips on 
16mm reversal film would be 0.71 nini on 
cach sidc. and 0.45 mni on supcr Rnini rc- 
vcrsal film. With 16mm ncgativc niatcrial, 
thesc masking strips must bc transparent 
and may bc cxposcd bcforc or aftcr thc ana- 
niorphic rccording. 

Ittrtrgc~ Recwdirig 011 Rrvc~rstrl Filttr 
with Corrcciivc Ctrttiiwi Mrrsks 

Thc niaskings rcquircd for the Cincavi- 
sion systcm may also bc obtained if  
corresponding corrections arc madc to thc 
width of the 16mm or supcr 8mm camera 
apcrturc, rcducing it to 8.84 and 4.89 inin 
respectively. ( T h c 4 3  aspcct ratio of :I video 

1 . 3 3 : l  . ll307:l 

Fig. 5. Standard (left column) and Cineavision (right column) image 
areas and aspect ratios in the 16mm (top), and super 8mm (center 
row) formats and on a video camera tube (bottom). Measurements 
for 16mm and super 8nim formats in millimeters. Drawings not to 
scale. 

recording tubc would bc changcd to 3.54:3 
by masking off 5.75% of the normal imagc 
width on each side.) 

In both the sinallcrformat reversal films, 
the masked-off strips will appear, after rc- 
versa1 devclopmcnt, asopaquc masks of the 
proposed width on both sides of the a m -  
morphic image. The respective imagc 
heights will, of coursc. bc unchangcd. Fig- 
urc 5 shows the standard camera image 
areas and the revised image areas of  the Cin- 
eavision systcni. 

Reduction and Enlargement Printing 
of Anamorphic Images Recorded with 
the Cineavision System 

In this systcm, cnlargcnicnt of the ana- 
morphic images from the small formats to a 
larger one will result in thc transfcr of thc 
entirc imagc onto thc largcr format without 
any loss. The enlargement ratios used are 
identical with the reduction ratios. namely 
1:1.809 from supcr 8mm to 16mm ana- 
morphic. 1:4.490froni supcr8nim to 35iiim 
Stylc B anamorphic. and 1:2.482 from 
I6mm to 35nini Stylc B anamorphic (Fig. 
6). 

As previously mentioned, 35mm ana- 
morphic-to-flat reduction prints on small- 
format filmstock result in an image area loss 
of60% i n  final projcction. and about 21% in 
image hcight is lost with ananiorphic-to- 
anamorphic 16nim or supcr 8mni rcduc- 
tions. With thc Cincavision systcm. no 
losses occur in reduction printing of ana- 
morphic iniagcs. In this systcm. rcduction 
ratios arc based only on the original image 
height instead of its width. The larger rcduc- 
tion ratios given above are identical with 
canicra iniagc hcight ratios of thc supcr 
8mii1, l61iim. and 3~liilii Stylc B imagc 
arcas. 

The rcquircd latcral masking strips niay 
bc obtained by cxposure bcforc, during. or 

after reduction of the ananiorphic image, 
and the masking strips must bc transparent if 
a 16mm anamorphic duplicatc ncgativc is 
made. The 16mm positivccontact prints. or 
the supcr 8mm rcduction positives from the 
16mm ncgative will then have opaque 
inaskingstrips ofthe required width. (In the 
casc of vidcotapc, the masking strips will be 
lcft unrccorded if ii video camera tube with 
thc corrcctcd 3.54:3 aspect ratio is em- 
p I o ycd . ) 

The systcm providcs various pos- 
sibilities for obtaining thc masks. For cxam- 
plc, cxposurc masks can bc uscd in the gatc 
of thc rcduction printcr in cithcr thc 35nini 
projection head or the 16mm printing head. 
Alternatively, an additional printing hcad 
on the 16mm sidc of a 35nim-to-16mm rc- 
duction printcr niay bc uscd, having two 
parallel exposure slots for exposing two 
strips as the reduced amamorphic 16nim rc- 
vcrsal ncgativc is bcing printcd. Tcchnical 
details will be given in a latcr scction. 

Anamorphic Reduction Printing with 
Nearly Normal Reduction Ratios 

Adding an extra step, a possibility for 
ananiorphic rcduction printing with ncar 
normal rcduction ratios exists. The cxtra 
stepconsists in rcduction printing of  a Stylc 
B anamorphic CRI ncgativc to thc Stylc A 
35mm format on interpositive material 
using a reduction ratio of I ,  162: 1 (Fig. 7). 
This yields a 35mni master interpositive 
with a 0.7437 X 0.63 in (18.89 x 16 nini) 
anarnorphic image. 

In this case the Style A aperture requires 
latcral opaquc masking strips with a width 
of0.06015 in(1.53 mm).They niay bc cx- 
poscd cithcr siniultancously in a properly 
niatted second Stylc A 35mln printcr hcad 
or subsequently exposed by contact printing 
with a Style A 35mm printcrprovidcd with a 
black matte 0.7437 in (18.89 mm) wide and 
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Fig. 6. Reduction ratios and resulting image area dimensions in the Cineavision 
system: (left) 35mm Style B to 16mm. 2.482:l; (right) 35mm Style B to super Smm, 
4.4903:1, and 16mm CRI to super Smm, 1.809:l. All measurements in millimeters. 
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Fig. 8. Anamorphic-to-anamorphic rcduc- 
tion to small formats as achievcd by the Cin- 
eavision system without any loss of image 
area. All image areas are shown horizontally 
expanded 2:l. (A) 35mm Style B :ma- 
morphic; (B) 35mm Style U area reduced 
1.162:l to equal height of 35mm Style A 
ares; (C) 16mm area reduccd either 2.482:l 
from 35mm Style B image, or 2.136:l from 
35mm reduced Style A image; (D) super 
8mm image reduced 1.809:l from reduced 
16mm area. The image areas in a11 formats 
will give the same screen aspect ratio of 
2.351. The crosshntchwJ areas represent not 
image area loss but the masked off unneeded 
equipment aperture width. 

at least 0.63 in (16.00 mm) high having o n  
its sides two transparent parallel vertical 
slots with dimensions 0.0601 X 0.63 in 
(1.53 x 16.00 mni). Simultaneously expo- 
sure really amounts to a two-step cxposure 
with the second printer head of ;I Style 
BlStylc A 35mm reduction printer posi- 
tioned downstream of the 35mm Style A 
printer head. 

From the interpositive thus obtained. 
further reductions on 16nim internegative 
stock with transparent lateral masking can 
beobtained which. in turn. may serve either 
for the printing of 16mm contact positives 
or super 8mm reduction positives with the 
required opaque masking. Reversal reduc- 
t ion  positives i n  both formats may also be 
obtained from the 35mm interpositive. In 
this case, however, the rcduction ratio from 
35mm to 16mm is 2.136: 1 and for 35mni to 
super 8inm it is 3.865: I .  No change occurs 
in the I .809: I reduction ratio from i6mm to 
super 8mni. 

IfStylc B anamorphic 35mm images arc 
to be reduced on CRI stock to the Style A 
351liIn format or to 16nini. the resulting 
masking must be transparent and obtained 
by subsequent cxposurc. Formation of dust 
specks must be prevented. If 16mm inter- 
negatives arc reduction printed from opa- 
quely masked ananiorphic positive images 
in 35mm Style A format, the transparent 
masking strips will appcar automatically. 

Figure 8 shows 2:l expanded positive 
images in the various modes of reduction 
printing from the original 3~Illlll Style B 
anamorphic image onto the smaller formiits. 

[In Fig. 8A we start again by showing 
the 2: 1 horizontally expanded 35mm Style 
B image area with an aspect ratio of 
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35mm Fi lm 
Fig. 7. Resulting image area dinlensions 
when a 35mm Style B anamorphic image is 
reduccd to obtain the same image area 
height 3s that of the 35mm Style A image, 
using a rcduction ratio of 1.162:l. All mea- 
surenicnts in millimeters. 

2.3615: I ,  iind ;I 100% area of  816.10 mmL. 
Figure 8B shows the result of reducing the 
3~Illlli Style B image by a ratio o f  I .  162: I .  
Thc image area is now 

16.00 X (2 X 18.89) = 604.48 mm2 

The avoilable image area isgreater however 
a s  given by 

16.00 X (2 X 21.95) = 702.40 mm2 

N o  image area is lost. Two unused side 
strips result, each with u n  area of 

16.00 X (2 X I .53) = 48.96 mm2 

Together they occupy irbout 14% of  thc 
available image area. The aspect ratio o f  the 
originol image area is preserved. 

Similar relations hold true for reductions 
of the 35nim Style B area to 16mm with a 
reduction ratio of 2.482: I ,  or for reduction 
of the 35mm Style A (compressed reduced) 
area to l6mm with ;I reduction ratio of 
2.136:1, as shown in Fig. 8C. In  both cases 
the resulting image will be 

7.49 X (2 X 8.85) = 132.6 mmz 

The available imnge area is 

7.49 X (2 X 10.26) = 153.69 m i 2  

Again no image is lost. the original aspect 
ratio is prcscrvcd and both the unused side 
strips make up only about 14% of the avail- 
able 16mm image area. 



OPEN SLITS 

Fig. 9. Special printer aperture mattes to be 
used for obtaining the Cineavisinn lateral 
masks. (A) matte for exposure of tronspnr- 
ent masking strips on 16mm CRI negatives 
in a continuous printer; (B) matte for expo- 
sure of opaque masking strips on 35mm in- 
termediate positive stock in a printer with a 
Style A 35nim aperture. 

Figure 8D, finally, shows that with a 
1.809: I reduction of the 16nim imagc to 
super 8mm. an imagc with an arca of 

4.14 X (2 X 4.89) = 40.49 mmz 

is obtained. Thc availablc supcr 8nini m a  is 

4.14 X (2 X 5.79) = 47.96 mmz 

Again. no image area is lost. and thc unused 
sidcstrips makc upabout 15%%, while prc- 
serving the original aspcct rntio.] 

Technical Details and Modes 
of Application 

As nicntioncd. thc reduction of 35mm 
Style B aniimorphic imagcs to 16nim with a 
reduction factor of 2. I5 results in a loss of 
image height. The reduction ofsuch films to 
super 8mni using a rcduction factor of about 
3.8 gives also a loss i n  height. 

Most laboratories, however, work with 
thesc reduction factors for obtaining 16mni 
or supcr 8nim anamorphic reduction prints 
from 35mm Style B nnaniorphic originals, 
disrcgnrding thc rcsulting losscs. I n  a way. 
this is undcrstandablc because singlc-pur- 
pose reduction printers commonly arc sct 
fora fixed distance betwcen filni gates. giv- 
ing a fixcd reduction ratio. Reduction print- 
ers withan adjustable reduction ratioarc not  
suitable bccausc of thc tiinc involvcd in 
making corrcctions. With onc adjustablc 
niodcl the author bccamc familiar with, the 
loss in time was so great that it  wasjustifictl 
only for ;I very largc print ordcr. 

Thc loss in height not only rcsults in acs- 
thetic impcrfcctions. but also gives rise to :I 
technical probleni. When reducing subtitlcd 
pictures. i t  is nccessary to hnvc coniplctc in- 
formation ;it thc bottom of thc picturc. 
Hcncc, thc imngc can bc croppctl only at thc 
top. Quite apart I'rom the foregoing, closc- 
ups (and sonictimes main titles) oftcn havc 
vital parts of thc image missing whcn rc- 
duccd in thc conventional way. 

The use ofdiffcrcnt reduction factors for 

anamorphic films makes scnsc in many rc- 
spccts. Single-purpose reduction printers do 
not offcr such a possibility in an economic 
way. This would require the use of a multi- 
purpose optical printer in one of thc produc- 
tion stcps. Thcrc arc several waysof nchicv- 
ing the dcsircd result. 
M o d r  1 .  An ananiorphic l6mni CRI ncga- 
tivc is produccd from the original 35mm 
anamorphic negative (Style B imagc arca) 
using a reduction factor of 2.482. 
(18.59:7.49 = 2.482, which is thc ratio of 
the height of the Style B imagc arca to thc 
hcight of the 16mm image area.) The dimcn- 
sions of thc resulting 16mm imagc arca arc 
now 8.84 x 7.49 nini. Bccausc this image 
arca is 1.42 inin narrowcr than the normal 
16nini imagc arca. thc diffcrcnce is divided 
intotwo vcrtical strips (onc on cach side) of 
0.71 iiini width. They arc unexposed and 
would appear opaque in the CRI negative. 
However, to prevent flare in  final projcc- 
tion, thcsc strips must bcopaquc in thc print 
and thcrcfore transparent in the CRI nega- 
tive. To achicvc this thc CRI must rcccivc 
an iidditional cxtra cxposurc in thc apropri- 
ate places. For this purpose :I 16mm contin- 
uous printer having :I special aperture mask 
in thc gatc (Fig. 9A) can bc used. Also a 
scparatc simple rotary printing head (similar 
to those used for edge number printing) 
could bc niountcd dircctly on thc reduction 
printer. 

From the resulting 16mm CRI negative. 
the final 16mm contact prints or supcr 8nim 
reduction prints arc obtnincd directly. 
M o d r  2. An ananiorphic 35mm intcrmedi- 
ate contact positivc is niadc from thc origi- 
nal 35IIiIii Style B anamorphic negative by 
means of ;I stondurd printer. This positivc is 
rcduccd to a 16nini intcrnicdiatc ncgativc on 
an  optical printer, again with a reduction 
factor of 2.482. Using a Style B gate on the 
35mm side ofthe optical printerand a 16mm 
canicra gatc of 8.84 x 7.49 nim dimen- 
sions, the result will be ;I 16mni intcrmcdi- 
atc ncgativc imagc with two traiispnrcnt sidc 
strips, thus avoiding the nccd for an cxtra 
exposure step. From this intcrmcdiate nega- 
tivc thc final 16mm or supcr 8mni prints can 
bc obtaincd. 
 mod^ 3. Thc original anamorphic 35mm 
Style B negative is optically rcduccd to a 
3Smni intcrmcdiatc positivc in such a way 
that an iiiiagc hcight of 16.00 m i  is ob- 
tained. This rcquires a reduction ratio of 
18.59:16.00 = 1.162:l. The resulting iniage 
area will now be 18.89 X 16 niiii. with its 
width 3.06 nini less than thc standard width. 
Again. this diffcrcncc is dividcd into two 
equal sidc strips. cach 1.53 mii wide, which 
will havc to bc exposcd subscquently to ob- 
tain opaquc arcas in thc positivc and corrc- 
sporiding transparcnt strips in thc 16mni 
intcrnicdi:itc negative. This can bc achicvcd 
using a 35nini rotary printer providcd with 
the proper matte (Fig. 9B). 

This rathcr unusual incthod gives rcsults 
of good quiility. Its advantagcs arc that cor- 
rcctly proportioned 16mm dupcs can bc pro- 
vidcd with cquipnient using the standard 
2.15:l reduction ratios for 35mni-to-16nim 

rcductions and that protection is available in  
case the dupc is damaged. Herc, again, a 
16nim intcrncgative is obtaincd for thc pro- 
duction of 16mm or super 8mm anainorphic 
final prints without loss in picturc height or 
width. 

Projection Quality of Super 8mm 
Anamorphic Reduction Prints 

In 1977 Isco ofGiittingcn, Gcrmany, dc- 
vcloped an anamorphic supcr 8mm 
projector lens especially for usc with super 
8nim films reduced or rccordcd with the 
Cincavision system. This lcns was named 
Animex-lscorama S8/2X. after Animcx 
Inc. (the company holding thc patcnt rights 
on thc Cincavision system) nnd lscorama 
(thc rcgistcrcd trademark for Isco's ana- 
morphic lenses). Thc Aninicx-Iscorama 
combines in a single unit  thc sphcrical pro- 
jection p r i m  lens with the cylindrical clc- 
mcnts for cxpanding the image on thc 
scrccn. It cmbodics a 20-mm projection lcns 
with an aperture o f f / 1 . 3 .  and has a lateral 
expansion ratio of 1:2. I t  takes the place of 
thc normal projcction lens and is extremely 
compact -only ii little Inrgcr than thc nor- 
mal projection lenses. An annmorphic ;it- 
tachnicnt can also bc used in front of a 
normiil projection lcns sustained by a suit- 
able mounting bracket, if thc usc ofthc stan- 
dard lens of the projector is dccmcd 
dcsirablc. 

Thc vcry finc grain of prescnt-day 16mm 
and supcr 8nim color rclcase stocks and thc 
rcsulting very high resolvingpowcr niakcs a 
lateral projection enlnrgcnicnt of 400 to 600 
dianictcrs complctcly ;icceptablc, cvcn if 
thc image hiis been slightly rcduccd in width 
by the added lateral masking strips. An 
avcragc lateral enlargcnicnt of about 500 di- 
amcters with anamorphic supcr 8mni pro- 
jcctionequipnicnt will usually be more than 
sufficient for gcncral :im;itcur use. With :I 
20-mni projection lens. thc projcctcd supcr 
8niniirnagewill beobout7% by3ft(2.13 by 
0.91 m) at a projection distancc of 14% ft 
(4.41 m) and with 1:2 expansion. Only half 
ofthc width ofthe two Interiil miisking strips 
will be projcctcd through thc projector gatc. 
In thc final projection. both will be covered 
by thc vcrtical screen masking borders. 

Bcciiusc of thc 2:l anamorphic cxpan- 
sion in width of thc supcr 8min masked im- 
ages. a high quality of thc final prints is 
rcquircd. Rcductions madc from 3Smm rc- 
lcasc prints or from sccond gcncration du- 
plicating negativcs derived from CRl's will 
not give the required top quality. 

Conclusions 

When ananiorphic films arc rcduccd to 
16mm or super 8nini formats on convcn- 
tional single-purpose reduction printers 
with fixed reduction ratios of 2.1S:l or 
3.865:l rcspcctivcly, ;in appreciable loss of 
vertical picture information results. This 
loss ciui be avoitlcd by scvcral incthods. all 
requiring the usc of ;I multi-purpose optical 
printer. Wc havc dcscribcd three possiblc 
ways to restrict the usc of this cxpcrisivc 



piecc of cquipment to one of thc intcrmedi- 
ate stages. All other steps can be performed 
o n  conventional rcduction priners. Practical 
tests have shown that a good print quality 
may be expected whcn using Mode 3, dc- 
scribed above. 

Original anamorphic iinagc recordings 
made with the Cineavision system with ii 
16mm. super 8mm. or video camcra will all 
have the saiiic aspcct ratio. idcntical with 
the image area aspcct ratio standardizcd for 
35mm Style B anamorphic recordings. The 
uniformity of the aspect ratios of ana- 
morphic images i n  all thcsc cases rnakcs i t  
possible to obtain rcduction or enlargcmcnt 
prints without image area losscs. The means 
for obtaining thcsc results are cxtrcmcly 
simplc and cnn be achicvcd with little addi- 
tional cost in existing cquipment. 

It is important to note that i n  all thc given 
exainplcs of dimensional image area voria- 
[ions. ncithcr the incidence anglc of  the light 
beam on the camera. printing. and projec- 
tion gates. nor the typcof lensaperture uscd 
was considercd. In practice, the tolerances 
of the image area dimcnsions depend on 
such factors as the f/stop and focal lcngth of 
thc camera lenses uscd. thc distance be- 
tween the emulsion and the physical gatc 
aperture. and distance variations bctwccn 

Table IV. Reference Standards and Recommended Practices. 
Subject matter Kcfcrencc 

3Smm camera image ;ue;is. anmorphic and 

16nim camera image area 
Super 8mm camera image iirca 
3Sniin projcctablc image arcas. anamorphic and 
non;inaniorphic 

I6nini projectable image arca 
Supcr 8nim projcctablc imngc iire;i 
Image area. stcp optical reduction and enlargcnicnt 

Irnagc area, reduction printing 16mm-to-supcr 8nim 
Opticul printing ratios for enlargcmcnt and reduction of 

nonanamorphic 

printing 35mni-to- I6niin aid 16mni-to-3Snim 

motion-picture iniagcs 

thc projector mask and the film during final 
projcction. 

All the dinicnsions givcn refer exclu- 
sively to thc image area dimensions that 
should bc obtained on  the f i lm in agrccment 
with the respcctivc standards (Tablc 1V). or 
thc corresponding scrccn image aspcct 
ratios. They arc not dircctly ;ipplicablc to 
thc mcchanical camera. printcr. o r  projector 
gatc dimcnsions. 

On requcst. thc authors will gladly fur- 
nish dctailed information about thcir actuol 
expcricnccs with c;imera. printcr. and pro- 
jector apcrturc tolcrances found in  practicc. 
Also available is information about rcconi- 

niendcd splicing methods so that ccrtain 
typcs of splices will not bcconic visible in 
projcction. 

Rciiders should notc that the Cineavision 
system is covercd by patent applications in 
the U.S. and other industrially dcvcloped 
countries. 
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Anamorphic Super-8 Wide-Screen Prints 

Thc human cyc covcrs ;I vertical angle o f  
about 20" and its horizontal angle is about 
40". Over the years there have bcen many 
attcnipts by the motion-picture industry to 
dcvclop wide-screen processes which simu- 
lute the field of vicw of the eye. 

The effect of the panoraniic picturc can 
be greatly enhanced by adding stcrcophonic 
sound. Here. the capability of the ear to lo- 
calizc sound sources in space by thcir rcla- 
tivc diffcrcnccs in timc, intensity. and phase 
comes into play. In widc-scrccn projcction, 
the content of the picture and the simulta- 

ANSI PH22.59-1974 

ANSI PH22.7-1976 
ANSI PH22.157-1971. K1977 
ANSI PH22.195-1977 

ANSI PH22.R-1969, R1975 
ANSI PH22.154-1976 
SMITE RP 65-1976, reduction 
S M P E  RP 66-1976. enlargcnicnt 
ANSI PH22.153-1971. NOW I 
IS0 4238-1976 

with Stereophonic Sound 
Initially, a short overview of the use of stereophonic sound in wide-screen pictures is 
given. The basics of obtaining a stereophonic soundtrack and its use in conjunction with 
a wide-screen film are briefly discussed. The basic sequence of printing steps for 
obtaining a print with magnetic sound are outlined. Next, the manufacturing steps for 
obtaining deanamorphosed reduction prints from anamorphic originals are discussed in 
detail. The image scanning process, necessary in this type of reduction printing, is 
analyzed, and an automatic scanning system for the optical reduction printer is de- 
scribed. A control tape for the automatic optical printer scanning is obtained by first 
scanning a workprint of the original anamorphic film by means of a video camera tube. 
Methods are described for producing an anamorphic super-8 print from an anamorphic 
original. Finally, methods are discussed for applying high quality stereophonic sound- 
tracks to anamorphic super-8 prints. 

A contribution received on I I  January 1979 from 
Johannes Webers, Bavaria Kopierwerk GmbH, Ba- 
variafilmplatz 7 .  8022 Geiselg:istcig. Gcmtan 
Federal Republic. Copyright @ 1979 by the Society 
of Motion Picturc and Telcvision Enginccrs. lac. 

ncous acoustic source displaccmcnts are 
thus thoroughly intcrtwincd. This gives the 
vicwcr an almost perfect illusion. i n  con- 
trast to normal projcction where only ii sin- 
gle spenker is used. 

The original CincmaScopc film uses 
four channcls -three channels for thc Icft, 
center, and right speakers and ;in extra chan- 
ncl. Thc Todd-A0 system eniploys six- 
channel recording and in projection uses 
speakers in left. half left. ccntcr. half right. 
and right positions. A special sound sp;icc 
effects channel is uscd. 

The initial sound input for thc release 
printing of magnetic striped stereophonic 
f i lm is a inaster tapc. I t  is the cnd result of 
the find post production sound mixing opcr- 
ation. This is one ofthe most important post 
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production proccdures. Of all the divcrs 
phascs of film production, whcrc only one 
or  two sound tapes can be playcd syn- 
chronously with thc picturc. the final mix is 
the opportunity at which the dircctor and his 
artistic collaborators c;m judge for the first 
time the image and the sound of ;I film as a 
whole. I t  opcns multiple possibilitics for 
furthcr creative work. 

In stcrcophonic sound recording. all 
sounds. except the music. arc normally sin- 
gle-channel recordings. The rcason for this 
practicc is that. within ;I motion-picture stu- 
dio hall, true stcrcophonic sound rccording 
siniultancously with the shooting of thc pic- 
turc would bc cxtrcmcly difficult. In Todd- 
AO, for example. five microphones would 
be needed. creating a difficult problcm of 
multiplc microphone shadows. Further- 
more. most studio scenes show only singlc 
sound sourccs. and thus true stereophonic 
sound recording would bcccononiicully un- 
justilicd. 

Hence. in most cascs. singlc sound 
sourccs arc rccordcd in single-channel fiish- 
ion. They are then distributcd across the 
screen in ii premixing stcp by iiicans of a pan 
pot. With its help. theaudio signal is routcd 
bctwccn three or four front channels. so that 
[hcir rclativc intcnsity corrcsponds with the 
apparcnt scrccn location o f  the visual sound 


