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Foreword

The Association of Cinema and Video Laboratories is an international organization
whose members are pledged to the highest possible standards of service to the film and
video industries.

A unique relationship exists between the laboratory and its customers. Unlike other
Ousinesses that provide uniform products or services, the laboratory-customer relationship
must ne specially tailored to suit'the individual needs of the client. For this relationship to
wort< wett,'the customer needs a general knowledge of the processes, cap.abilities and

LimitationS involved in the laboratory services. Communications between the customer and
ine iaO must be in a language and ierminology that both are familiar with and understand'

Some of the efforts to establish standards, such as terminology, have been conducted
OV tne Societyof Motion Picture and Television Engineers. Other.portions, such as pre-print

niaterial prephration procedures, have been carried out through ACVL.

It is the purpose of this handbook to inform customers of ACVL laboratories of the
standards anb rdcommended procedures as well as the terminology used by most
ianoratories. Utilizing this infoimation will enable your laboratory to provide the services you

require.

Rioht to republish information contained herein is expressly reserved by
The Association of Cinema & Video Laboratories, Inc. No use is permitted
without express approval. Copies of this handbook m-ay. be obtained at a
cost of $5.b0 each, plus shipping charges from your ACVL laboratory or:

The Association of Cinema & Video Laboratories
P.O. Box 34932
Bethesda, MD 20817
(301) 469-8881



Working with your ACVL Laboratory

Establishing the Business
Relationship

Your association with your ACVL
laboratory should begin before the first
shipment of camera original or video
material is sent. lf you are doing business
with the lab for the first time, it-can be
advantageous to visit the lab and meet the
laboratory representative who will be
handling your account. The laboratory will
be able to provide better service it it has
some knowledge of your personal require-
ments. lt is also a good idea to discuss the
financial arrangements in advance.

Pre- Production Plan ni ng
Selecting the Camera Film

lmportant among all the decisions that
must be made before beginning production
is the selection of the camera stock that
will be used. Conditions under which a
majority of the shooting will be done, the
release format and the medium through
which the release will be made are alf
factors which should be considered. Where
possible, it is advisable that all of the film
for a given production be of the same
emulsion number.

Raw stock should be handled and stored
according to the manufacturer's recom-
mendations and shipped to the laboratory
as soon as possible after exposure.

Seleqting the Camera Aperture
and Format

Since the advent of wide screen svstems
such as Panavision, Vistavision. Cin6ma-
scope and others, the theater-going public
has become accustomed to th-e wide screen
format. The Academy format, which was the
standard for many years for 35mm
theatrical projection, presented a height-to-
width ratio on the screen of 1.33:1, oi a
proportion of 4 units wide to 3 units high.
This format is still the standard for 16fim
films and for television. However, today,s
theatrical films are projected in the wide
screen format with an aspect ratio of 1.85:1
in the United States and 1.66:1 in Europe.
M.".ny films are shot in Academy formdt,
with the aspect ratio 1.33:1, but are pro-

Figure 1

Projected 35MM lmage
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jected to fill the wide screen. This means
that a mask is used in the 35mm projector
which cuts off a portion of the top anO
bottom of the frame (Figure 1). lt is im-
portant in the shooting to be aware of this,
since the composition of the picture must
be such that important information is not
loqt $qe to the projector masking. lt is very
helpful to the cinematographer to have
these fields delineated on the viewfinder
during shooting.

One advantage of the Academy aperture,
even though the primary distribution will be
in theaters, is that the prlnts are also ac-
ceptable for television without modification.
, lt.g film is being shot on 16mm (Figure 2)
but there are plans to make blow-ups for
theater release, these projection foimats
must be considered. Other factors involved
in '16mm to 35mm blow-ups will be dis-
cussed later in this handbook.
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Pre- Processi ng Planni ng

ldentification and Record Keeping
The latent image on the exposed film

represents the culmination of all the
prbduction efforts and must be handled
with care. Packaging of this valuable
material, the method of delivery or ship-
ment, and the written instructions to the lab
are very important.

Expcised film should be placed in the
black bag which the manufacturer. provides
and in th-e same container from which it
was removed. lf the same container is not
available, make certain that the proper raw
stock identification is on the container
used. lf there is a different identification,
cover it with tape and re-identify the stock
that is enclosed. When the film has been
placed in the bag and can, tape the can
becurely around the edge where the top and
bottom of the can overlap, and clearly mark
,.EXPOSED.''

ldentify each can by roll number, so that
when thd film is returned to you, each roll
can be checked off. The individual rolls will
be joined by the laboratory into larger rolls
for-printing, and each individual roll will
havb your roll number on its leaders. Some
producers shoot the roll number on the
slate at the head of each roll.

Since the processed film maY not be
returned in the same container in which it
was shipped, you can use the leader roll
numberb, your camera log of the first scene
and take 6n each roll, or the roll number on
your slate to identify each individual roll.

Written Instructions to the Laboratory
Written instructions covering the work to

be done should accompany each shipment
of film to the laboratory. These instructions
should include:

1. Customers name, address and Phone
number.

2. Job title and number, and purchase
order number.

3. The number of rolls, roll numbers,
length and tyPe of film.

4. Insfructions for operations to be
performed.

5. Complete shipping instructions,
including destination, carrier, and
i nsurance requi rements.

6. The disposition of original material:
hold or return?

Here is a sample of how your order may
be written:
To: ACVL Laboratory

Address
From: Blank Productions

Address and phone number
Job title and number
Purchase order number
With this order:
10-100'rolls color negative tYPe 

-
(Rolls 1-10)

Please process and make one light
dailies.

Print through latent image edge numbers.
Return dailies on cores via (carrier). Hold

original.
lnsure for $-.

Contact: John Doe
This is, of course, just one examPle

covering original processing and dailies.
Your instructions could be different and
cover different services. The important point
is to make your instructions clear, under-
standable and complete.



Other Instructions
Occasionally, you may have special

instructions to communicate to the lab.
Some of your original may require special
processing such as force processing or
flashing. lf you request these services,
those rolls must be well marked and
separate from footage which is to be
processed normally.

Cautions to the Lab
While the lab checks all film prior to

processing, if you suspect that problems
which occurred during shooting may have
caused physical damage to the film, it is
imperative that you advise the lab of the
suspected condition and identify the roll
and approximate footage where the problem
may exist. Unprocessed film can only be
inspected in the dark by touch, and it is very
easy to miss a nicked perforation or a
crease under these conditions, which may
lead to disaster during the processing.

Similarly, if you have original materials to
be worked on which are damaged, shrunk,
or may cause problems of any sort, make
sure you notify the lab in advance. While
the lab will notify you if they notice a
problem, and do its best to provide services
that meet your needs, the responsibility for
the condition of material you supply and the
usefulness of the resulting products rests
with you.

Pre-Production and
Pre-Processing Hints
. Store unexposed film per manufacturer's

instructions.
o Avoid the use of outdated stock, or stock

which has been improperly stored.. Film requiring special handling, in
processing, flashing or for other reasons,
must be on separate rolls.. Provide your ACVL lab with a name and
phone number to call if they have any
questions about the work to be done.. lf you must give verba,l orders, confirm
them in writing. Indicate that a written
order is a confirmation of verbal orders.. ldentify cans and boxes with customer
name and contents.. Give adequate shipping and delivery
instructions.

o Feel free to chbck with your lab on the
progress of your work.. Check your dailies for proper edge
numbers before cutting.. When in doubt, ask for information from
your ACVL lab.



Film Laboratory Seruices

General Motion Picture
Services
Original Processing

Original camera film must be processed
under strictly controlled conditions to
achieve consistent results within the
specified tolerances of a particular film
stock.

Dailies
Dailies are printed from camera originals

using either reversal or positive print stock,
depending on the type of original. This print
is used to evaluate the production work and
for editing. The edited dailies are called the
work print. Many labs offer several classes
of dailies, differing in the amount of correc-
tion applied in printing the daily. Check with
your ACVL lab for the classes offered and
to decide which best fits your needs.

Editing
This is the creative process of sequenc-

ing, arranging scene juxtaposition and
sound tracks to achieve the desired effect
in the finished production.

Original Conforming
Sometirnes called negative cutting or

matching, this is the process of cutting the
camera original to exactly match the edited
work print. Optical effects such as dis-
solves, fades, etc., are set up at this time.

Sound Transfers
This is the operation by which the original

sound recording is transferred to sprock-eted
rnagnetic coated film for subsequent editing
and mixing.

Sound Track Mixing
When multiple tracks are required such

as narration, sync sound, music, etc., they
must be combined and transferred to a
single track. The relative levels of the
various tracks are controlled to give the
desired balance between voice, music,
sound effects, etc.

Sound Transfers for Printing
The mixed sound track, recorded on

magnetic film, is transferred to a photo-
graphic sound negative for printing.

Timing
Before the first trial composite print is

made, the conformed picture original is
analyzed for color and density. Scene to
scene color and/or density balance is then
accomplished during printing.

First Trial Composite Print
This is the first print made with picture

and sound track, fades, dissolves and other
effects incorporated. lt also represents the
first effort at scene to scene color and/or
density balance. The first trial print allows
the producer to evaluate the work before
authorizing multiple release prints or the
making of an intermediate.

Intermediates
To eliminate the cost of A&B roll release

printing and the risk of damage to the
original, an intermediate is made. The
intermediate may be a master positive from
which a duplicate negative is made, or a
reversal duplicate negative (CRl), if the
original material is a negative. lf the original
material is a reversal, the intermediate may
be a reversal master or an internegative.
The intermediate is generally a single
picture roll which incorporates all of the
optical effects, and the timing corrections
applied to the approved trial print.

Check Print from Intermediate
After the intermediate has been made, it

must be lined up with its photographic
qognd negative and a check print produced.
This allows the producer to again 

'evaluate

the work before proceeding with rnultiple
release prints.

Release Printing
After a satisfactory trial print or an

approved check print from an intermediate
has been obtained, multiple prints are made
for distribution.

Op_tical Printing and Special Effects
Optical printing uses an optical method

of transferring the picture image as
opposed to contact printing. lt can be used



for changing image size or position, for
changing emulsion orientation, and for
creating many special effects. The possible
variations in optical printing are enormous,
and you should discuss your needs and
methods thoroughly with your ACVL lab
before proceeding.

Finishing
This consists of preparing release prints

for distribution. lt includes inspection,
assembly, mounting on reels, cans, labeling
or packaging. In some formats it may
include cartridge loading for use on special
projectors.

Special Motion Picture
Seruices
Forced Processing

Forced processing is most simply defined
as over-developing the original in an attempt
to compensate for under-exposure in the
shooti ng.

We say "attempt to comPensate"
because along with over-development of the
original comes such undesirable side
effects as increased grain and higher
contrast. These factors, added to the loss
of detail in shadow areas due to under-
exposure, often combine to produce
pictures of less than satisfactory quality.

Depending on the amount of under-
exposure and the lighting of a particular
scene, a more pleasing picture can some-
times be made from an under-exposed
negative that has been processed normally.
ln other cases, forced processing will help
to produce a better result.

Unless you can shoot a doubtful scene
twice, once for normal processing and once
for forced processing, you will have to make
the decision to force process ahead of time.
Your best guide is to shoot a test before
production begins, and if that cannot be
done, to provide a representative end-test
that can be processed and evaluated by you
and the laboratory to determine how your
film should be developed.

Flashing
Depending on the aims of the filmmaker,

film can be flashed in two different ways:
Neutral flashing, to lower the apparent

contrast and to sometimes improve shadow
and highlight detail.

Color flashing, to create certain specific
moods by lowering contrast of the three
color layers unequally, according to the
artistic goal of the filmmaker.

In either kind of flashing, the film is
subjected to a low intensity exposure. This
exposure causes an increase in the
minimum density of each color layer in
negative films, and a decrease in the
maximum density of each color layer in
reversal films. When the negative film has
been printed, the effect on the screen is
similar to the effect on reversal films, with
the shadow areas appearing lighter than
they would without the flashing.

In neutral flashing, the change in each
color layer is approximately the same. In
color flashing, the change is greatest in the
color layer most sensitive to the color of the
f lash.

Thus, flashing with a red filter causes a
change in the density of the red sensitive
layer, and this results in a print which has a
red cast in the shadow areas. The extent of
the red cast depends upon the amount of
the red flash received by the original film.

Flashing can be done either before or
after camera exposure. The decision to
flash or not to flash is based entirely on the
subjective goals of the filmmaker. Film-
making is an art form, and flashing is
another technical tool to assist in accomp-
lishing the creator's goal.

Any form of flashing requires a very close
working relationship between the camera
person and the film laboratory.

Selecting Print Takes
Generally, 16mm productions have dailies

made of all original footage to avoid exces-
sive handling of the original. In 35mm, the
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laboratory will supply you with prints of
selected takes. A copy of the camera report
sheets must be included with the order.

Special Edge Numbering
When there is a large amount of sync

sound in a production, some editors line up
all the slates with the magnetic track and
have both the picture daily prints and the
magnetic tracks ink edge numbered in
matching sequence. This is particularly
valuable in editing when two or more
cameras have been used at the same time,
such as a speech or a live stage perform-
ance. The picture rolls from all cameras
sync with a single track and have
corresponding inked edge numbers. lt must
be noted, however, that when this is done,
the ink edge numbers cannot be used for
conforming since the corresponding edge
numbers will not appear on the original. The
printed through numbers must be used for
conforming.

Standard 16MM
ANS| PH22.7-1976

QOriginal

A word of caution concerning edge
numbers. Regardless of the kind of edge
numbers you use, when your dailies are
returned, check to be certain that the edge
numbers are legible and in sync before
starting to cut. Avoid using rewound raw
stock for shooting, since this places the
latent numbers in descending order from
the head and also places them on the
wrong edge of the film for printing.

Blow-ups (from 16mm or Super 16mm to
35mm)

Particular care must be taken when
shooting for blow-ups to 35mm. The 16mm
frame is enlarged considerably when blown
up to 35mm, resulting in a larger apparent
grain size. To maintain the finest grain
structure on the 16mm original, proper
exposure and normal processing is es-
sential. Flashing or forced processing
should be avoided as both processes tend

Aspect Ratio 1.85

Aspect Ratio 1.85

Figure 3
16MM Motion Picture Camera Aperture lmage
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to increape grain size. Camera lenses and
magazines should be thoroughly checked
and tested.

A properly composed 16mm negative can
be blown-up to 35mm at a 1.33:1 aspect
ratio. This print can be used for television
and projected theatrically in the United
States and Europe. Refer to "Selecting the
camera aperture and format" for guidelines
on composing the image to allow for wide
screen projection.

Super 16mm production yields a larger
image on the 16mm original negative which
matches the wide screen aspect ratio more
closely than a standard 16mm frame. The
increase in the useful picture area of a
Super 16mm frame improves the image
quality obtainable in a 35mm wide screen
blow-up.

Wet Printing
The technique of wet printing coats the

surface of the film being printed with a
liquid having the same index of refraction
as the film. As a result, light passing
through the film is not refracted or bent at
the scratches and digs in the film, and the
effect is as if the defects were not there.

Wet printing is done in several different
ways; with "wet gates" on optical printers,
with "wet application" on optical or contact
printers, and with "total immersion" on
contact printers.

In all cases, wet printing can only affect
surface damage on the film. lf a film is
scratched on the base surface, or if it is
lightly scratched on the emulsion surface,
wet printing will do a good job of hiding the
damage, depending on its severity.

Wet printing cannot, however, replace
missing information. lf a scratch on the
emulsion surface has removed some of the
picture, wet printing obviously cannot put
the information back. Wet printing cannot
conceal the effect of foreign matter
imbedded in the original, which cannot be
removed.

Several rules must be followed on
materials intended for wet printing. There
must never be tape. splices in wet printing
materials. The wet printing liquid, which is a
solvent, can dissolve the adhesive on the
tape and smear it across adjacent frames,
or, at worst, loosen the tape sufficiently to
allow the splice to come apart. The same
things can happen to tape repairs used on
damaged perforations or other tape repairs
to the film.

lf the film has been treated or coated,
there could be a problem in wet printing.
There must be no markings or coatings on
the film to be wet printed. Magnetic striping
may be susceptible to the liquid. Check with
your ACVL lab if there is anything on the
film, and they will let you know if it is safe
for wet printing.
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CVL Recommended Film Practices

Editing and Conforming
Work Print Leaders

To save time and confusion later, the
head and tail leaders on your work print
should be set up properly.

Splice an SMPTE Universal leader to the
head of your work print, making sure that
there are 47 blank frames between the
single "2" on the Universal leader and the
first frame of your picture. Splice at least 18
feet of single perf white leader to the
beginning of the Universal leader.

Place the frame marked "Picture Start,"
which is next to the first number 8 in the
Universal leader, at zero in your synchron-
izer. Measure off exactly 12 feet toward the
head of the white leader, which will again
bring you to a zero frame on the
synchronizer, and mark this frame with a
large "X." Label this frame "Edit Sync."

At the end of your show, splice on the tail
oortion of the Universal leader. Make sure
that there are 87 blank frames between the
last frame of your show and the frame
marked "Finish" in the Universal leader.
Splice 16 feet of single perf white leader to
the end of the Universal leader. Set the
"Finish" frame in your synchronizer at zero.
Measure exactly 12 feel toward the end of
the white leader, and mark this frame with a
large "X." Label the frame "Tail Edit Sync."
Splice 2leel of black single perf leader on
the tail of the white leader to complete the
leadering.

Tail

Marking Work Prints
During the creative editing process,

decisions are made as to what optical
effects will be incorporated in the finished
product and where and how they will be
utilized to enhance the effectiveness of the
production. The effects that can be
achieved during the printing process are
fades. dissolves. burn-ins and double
exposures. When the editor determines the
position and lengths of these effects he
marks the work print according to the type
of effect and its duration.

Fade-ln Head

A fade-in should be marked by two
straight lines forming a "V." These lines
should start at the beginning of the scene
in the center of the frame and extend for
the length of the effect, ending at the edges
of the work print.

Fade-Out Head

The fade-out is the reverse of the fade-in,
extending from the beginning of the effect
and at the edges of the film, to the last
frame of the scene, where the two lines
converge. ln both effects, the point where
the lines meet indicates a black screen.

Tail

Figure 4
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*Leader Markings and ldentilication lt is preferable that all workprints be submitted with a "Universal leader." This aids the
laboratory in preparing the film for printing, and insuring that the track will not be printed out-of-sync. lf you don't have
Universal leader, you can simulate it. Place a piece of f ilm in your synchronizer. Set your counter to 0-0 and mark that frame in
the synchronizer "picture start." Advance the f ilm to read 3'-24 f rames and mark this frame "2." The f irst frame of picture
should be spliced in al 4'-32 f rames.



Dissolve

A dissolve is actually a fade-in of one
scene, superimposed over the fade-out 0f
another. In this case, the center of the
effect is at the scene change in the work
print. In marking a dissolve, the lines are the
same as for the fades, but are superim-
posed as in the illustration.

One word of caution. When cutting the
work print where a dissolve is going to
occur, make certain that the cut is far
enough away from a slate or camera stop
so there will be enough original to make the
overlap. For example, where a 48 frame
dissolve is going to occur, the work print
splice is at the center of the dissolve. There
must be at least 24 frames more original
available for the A & B rolls to complete the
total 48 frame overlap.

Tait Double Exposure Head

Double exposures, superimposed titles,
etc. should be indicated by cutting into the
background scene of the workprint, a few
inches of work print of the scene to be
superimposed. The start of this cut-in
indicates where the overprint is to begin. A
few more inches should be cut in to in-
dicate where the effect is to end. At least
one of these sections should have an edge
number. The marking to indicate double
exposure is a wavy line.

Tait Extended Scenes Head

Occasionally during the editing process,
portions of the work print may become
damaged and must be replaced with leader.
To indicate to the conformer that the scene
should be extended, an arrow is marked on
the leader with the head indicating where
the scene should end. lf the splice occurs in
the leader, then two arrows should be used
as shown. lt is advisable to reolace the
missing footage with white leader.

Unintentional Splices

Splices occurring in the work print that
are to be disregarded by the conformer
should be indicated by two short parallel
lines drawn through the splice and at right
angles to it. This means that the scene is
not to be cut at that splice. Any frames lost
due to unintentional cuts, should be
replaced by the same number of white
leader frames.

Titles
Readability is the prime requisite of titles.

They must be visible and legible. Be careful
in using typestyles such as Old English,
fancy scripts and type with extremes of thin
and thick lines.

There must be sufficient contrast
between letters and the background. A
common fault is the use of white letters
over a light background, or mottled with
light and dark. Drop shadow style may be a
solution, by use of optical intermediates, if
you must use this type of background.

Titles must be positioned in the frame so
that no part will be cut off by any format
used. Edges may be cropped by rear-
projection systems or television cut-off. The
top and bottom of the frame may be
masked to change proportions such as in
wide screen projection of films shot in the
Academy Aperture.

The "Safe Area" for television is the most
restrictive in general use, so if you are
within those boundaries, you are very likely
safe against cut-off of essential information.
It is advisable to consult the safe picture
area and safe title area charts, SMPTE
Recommended Practice #8.

Further suggestions in preparing and
photographing titles:

1. Avoid overcrowded tittes.
2. Make your smallest letters at least

1/25 the total height of your image. For
television titles, this should be doubled.



3. A field chart will help the artist
determine how to lay out titles. These are
available for standard formats or you can
make your own. A number 8 field for an
Academy aperture (1.33:1 aspect ratio) is 8
inches wide and 6 inches high.

4. High contrast positive film is
recommended in photographing either
negative or positive titles. A positive title
has a black background with a clear letter,
shot from black type on a white card. A
negative title has a clear background with a
black letter, shot from white type on a black
card. The black area of the high contrast
film should be a minimum of 3.00 in density,
and the clear area should be a maximum of
0.10 in density.

5. lf your original printing materials are
reversal or master positive, your superim-
posed titles should be positive.

6. lf your original is negative,
superimposed titles are more complex.
Depending on whether your printing
negative is going to be a color reversal
intermediate or a duplicate negative made
from a master positive, the titles and their
emulsion positions will be different. 35mm
prints with superimposed titles can be
made in a single operation from a 35mm
picture negative and a 35mm negative title
on a contact printer. Check with your ACVL
laboratory before you prepare titles for
negative printing materials.

7. The camera original of a title will
normally be in the B wind emulsion
position. In contact printing, the emulsion
position of the title should be the same as
the printing material. lf you need an A wind
camera original of the title, this can be
accomplished by preparing the type on a
clear cel in either black or white as required,
and then flipping the cel on the background
card so that the title reads from right to left
instead of left to right before photographing it.

8. Great care must be exercised in
photographing titles in order for them to be
steady on the screen.

Conforming Original to Work Print
When work print editing is completed and

the editorial decisions for printer optical
effects have been made and marked, the
next step is matching the original to the
edited work print. This procedure requires
accuracy and cleanliness. Conforming
errors are very difficult to correct, and often
impossible without some compromise. A
misread edge number that results in cutting
the original at the wrong place cannot
usually be corrected without the loss of at
least one frame. lf sync is involved,
complicated adjustments between picture
and sound track are involved. Mistakes at
this stage of production can be costly and
time-consuming.

Where black & white footage has to be
intercut with color, or reversal footage cut
with negative, it is important to contact your
ACVL laboratory before any of the material
is intercut. The method you choose will be
determined by cost, quality and available
services.

Cleanliness is very important, particularly
in handling negative materials. Dust par-
ticles on reversal or positive original will
show up as black spots on the screen and
are not too disturbing but on negative they
will appear on the screen as bright white
spots which cannot be ignored by the
viewer. Original should always be handled
with clean, lint-free editing gloves.

Many producers prefer to have the
laboratory or an independent service
conform their original, especially when
negative is used. lf you do your own
conforming, make certain that your splicer
is properly adjusted and that you use fresh
cement. Unused cement should be disposed
of and replaced with fresh from the supply
container at least at the beginning of each
day's work.

Editing and Gonforming Hints
Handle pre-print material only when
wearing clean, lint-free gloves.
Be certain the film cement is fresh.
Do not use tape splices on original.
Check the alignment on your splicer
before conforming.
Secure ends of film on the outside of
rolls with tape.

a

a

a
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Wind rolls tightly but be careful not to
cinch.
Include cue sheet indicating fades,
dissolves, etc. when shipping.
Do not have more than one printer sync
mark on any roll.
16mm optical tracks must be the same
wind as picture material.
Use standard 16mm and 35mm Universal
leaders on original sent to lab. American
Standard Specifications for Leaders and
Cue Marks for 35mm and 16mm Sound
Motion-Picture Release Prints - ANSI
PH22.55.
Use proper nomenclature when ordering.
American National Standard nomencla'
ture for motion-picture film used in
studios and processing laboratories -ANSI PH22.56.
For proper color correction, a continuity
sheet should accompany all original
material, designating by footage night
sequences, day for night, etc.
lf in doubt, communicate with your ACVL
laboratory.

Preparing Original A & B Rolls
for Printing

Preprint material is prepared in A & B
rolls to achieve fades and dissolves in the
printing process of both 16mm and 35mm
film, without the use of costly opticals. lt
also enables the original to be cut in such a
fashion that splices in 16mm are invisible
on the screen. Sometimes it is necessary to
prepare A, B & C rolls to achieve certain
effects which might occur in montages or
title sequences. lt is recommended,
however, that the printing rolls be held to a
minimum.

Invisible Splices
In order to make 16mm splices invisible,

A & B rolls may be prepared using the
"checkerboard" technique. This is
accomplished by alternating the scenes
back and forth on the A & B rolls. The
splices should be made in a splicer that
makes one of the cuts on the frame line
and the other cut in the picture area. When
splicing the scene to black leader, the

scene should be placed in the splicer in
such a manner that the scraped portion of
the splice occurs only in the scene and
never in the black leader. After splicing the
head of the scene, you will note that in
order to make the splice correctly at the tail
of the scene, it will be necessary to turn the
scene around in the splicer. Be sure the
splicer is properly aligned so that no white
scrape line is visible on positive image film
and no black overlap line is visible on
negative.

Figure 5
Checkerboard Technique f or

Making I nvisible Splices

Scrape picture onlY -
never scrape emulsion from black leader

Be sure when making a l6mm splice for
liquid gate optical printing that the
cemented overlap of the splice maintains
the proper pitch (x) between the perforation
of the splice which is the first frame of
picture negative and the perforation of the
first frame of black leader. lf this pitch or
distance between these two perforations is
not the same standard as the pitch between
any two perforations where a splice does
not occur, there will be a vertical jump in
the picture at the scene change. The reason
for this is that the registration pins on all
l6mm full immersion optical wet gates are
either one or two perforations away from
the frame being exposed.



Thus, the frame being printed is in a
position established by a perforation on the
opposite side of the splice. lf the splice is
off pitch, as described above, the first
frame, or the first 2 frames after the splice
is improperly positioned, with the
adjustment coming on the following frame
when the pin is registered after the splice.
This problem will not show up when you
make a l6mm contact print from your A&B
original because, on the l6mm continuous
printer, the sprocket teeth register the film
and raw stock at the area of exposure.

Original should be spliced with the
utmost care. lt is recommended that before
splicing any original, several test splices be
made to check the correct alignment of the
splicer, the depth and width of the scraped
area, and the continuity of perforation pitch.
Use only enough cement to insure a good
splice. Avoid winding a wet splice onto the
roll because it will mark the next layer of
film. Be sure the cement is fresh and clean.
Cement in splicer bottles usually deterior-
ates in a few hours due to evaporation. lt is
a recommended oractice that cement be
stored in large supply bottles and dispensed
into small bottles for use. Unused cement
left in the small bottle from the previous
day's use should be discarded and replaced
with fresh cement from the supply bottle
before the start of each day's work. lt is
advisable to use a weld time of not less
than l0 to 15 seconds. A splicer with a
heated block is highly recommended.

Zero Cuts
Another method of achieving invisible

splices in printing from A & B rolts is to use
the checkerboard technique, but extend
each end of each scene at least two
frames. When rolls so prepared are placed
in a synchronizer, there would be a four
frame overlap at the head and tail of each
scene. Rolls prepared in this manner must
be printed on a printer that will make scene
changes by means of a shutter that rapidly
opens or closes. Not all laboratories are

equipped to print rolls prepared for zero cut,
so check with your lab. Zero cuts made on
a 16mm continuous release printer usually
appear as less than one frame dissolves.
Zero cuts made on a 16mm step contact or
optical printer will appear as a perfect
straight cut.

Black Leader
It is recommended that only black leader

be used between scenes. To insure that the
leader is opaque, it is suggested that the
black leader be made by fully exposing a
positive stock and developing in a positive
bath to a minimum density of 3.00. Specify
this minimum density when ordering black
leader from your lab. lf the black leader is
old, it is wise to check it for shrinkage. Use
black leader for 16mm negative A & B rolls
and for 35mm negative rolls prepared for
the checkerboard technioue.

Double or Single Perforated Leader
16mm double perforated leader should be

used only when all the original is double
perforated. When some or all of the original
is single perforated, the use of single
perforated leader is recommended to avoid
possible future damage to the original. The
perforations in the leader should, of course,
be on the same edge as the perforations in
the original. lt is recommended that head
and tail leaders should be single perf in the
same wind as the printing materials.

Fades
When a fade-out is followed by a fade-in

from original reversal materials, it is recom-
mended that the fade-in scene be carried
across to the other roll without any overlap.

12



The preparation is the same as that used in
preparing "lnvisible splices." Instructions
must be given so that the fades will be
printed in at the desired places and in the
desired lengths.

Fades can be made from negative A & B
rolls (Figure 6) by keeping the fade-out
scene and the fade-in scene on the same
roll. Clear camera leader, which has been
made by developing unexposed camera raw
stock of the same type that was used to
photograph the scenes, should be cut in
opposite the area where the fade-out and
fade-in will occur.

At least 5 extra frames of clear camera
leader must be added for each fade-out and
fade-in. In other words, if a standard 48
frame fade-out and 48 frame fade-in is
desired, this length of 96 frames, plus 5
additional frames, make a total of 101
frames of clear camera leader that should
be cut in opposite the fade-out and fade-in
scenes.

Figure 6
Fades for Negative Rolls

K__101 Frames_____d

Negative Scene ll Negative Scene

48 Fr. Fade 48 Fr. Fade

Dissolves
It is suggested that the middle of each

dissolve be marked by making a small "x"
in each of two adjacent frames in the center
of each fade, on both the A and the B roll.
These two small "x's" should be made on
the emulsion side of the film outside the
picture area. They will appear in the center
of the effect on the perforated edge of
16mm film (not the track edge). The two
"x's" in the A roll will then be exactly
opposite the two "x's" in the B roll when
both rolls are placed correctly in a syn-
chronizer. Thus, the dissolve overlap can be
easily checked and correct synchronization
of the rolls verified. The 16mm emulsion can

be scraped by a scriber to form the "x's" or
they can be made with a pen using a white,
waterproof, quick-drying ink. Black ink
should be used on the track side on 35mm
film (since the edge is clear).

Figure 7
Dissolves

Series of Effects and Cuts
When dissolves, fades and cuts follow

each other at very short intervals, caution
should be exercised. The editor should
remember that on a single roll, no new
effect or cut can be started before the last
effect is over. lt is suggested that you
obtain your lab's recommendations before
preparing negative rolls.

Length of Effects
Forty-eight frames is the most common

length of fades and dissolves. Most labs
can, however, offer fades and dissolves of
16-24-32-48-64-96 frames in length. Check
with your lab.

Instructions to the Laboratory
Instructions should accompany each film

when sent to the laboratory and should
indicate in detail all special effects. Use
footage and frames to indicate where
effects are desired, measuring from the
printer start mark in the head leader. Your
cut work print with all effects correctly
marked is an invaluable aid to the labora-
tory timer. Do not use paper clips, grease
pencil, Scotch tape, string, adhesive labels,
etc., on the original to indicate where
effects are desired.

48 Frames
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Figure 8
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Start" frame of the track will now be 26
frames behind the "Printer Start" frames of
the picture rolls to allow for projection sync.

Sound Tail Leaders (Figure 8)
Wind to the tail of the show, and again

splice white leader to the photographic
sbund negative at the same place as the
white leader was spliced to the picture rolls'
Across from the three dots on the picture
roll, mark three "x's" in the track area of the
sound negative. Continue on toward the tail.
Set the synchronizer to zero at the "Printer
End" frame on the picture rolls, and again
roll toward tails to 0 feet and 26 frames.
Mark this frame on the track with a large
"X" and label it "Printer End." Splice on 2
feet of black leader just as you did on the
picture rolls to finish the job.

ldentifying the Leaders
tvtarK the white leaders at the head and

tail of each roll with the information shown
in the illustration: Head and Tail, Roll
designation, Type of film, Title, and
Producer. On the photographic sound
negative, mark the type and wind of the
track.

Note that the print-through data should
appear only on the roll that does nof have
the Universal leader.

A&B Wind Emulsion Positions
The terms "A" and "B" wind properly

refer to the manufacturer's winding of
single perforated 16mm raw stocks. These
terms have also become widely used to
designate the emulsion position of b_oth

16mm tracks and picture elements. Because
of this widespread usage with reference to
emulsion position, it is important that it be
explained.

Figure 9

B-Wind
Track Picture

Head

A-Wind
Track Picture

Head

Tail

Scene reads correctly
thru the emulsion

Note: Emulsion to the observer

Tail

Scene reads correctly
thru the base or reads
as an "original"

Contact Printing
In contact printing, emulsion to emulsion,

the image position of the finished material
is always opposite of the image position of
the printing material. The wind of the film
altgrnates trom "A" to "B" or "8" to "A" in
each succeeding generation. In contact
printing of titles, make sure your title is in
the same emulsion position as the preprint
material you are using.

Optical Printing
In optical printing it is possible to print

the picture in either the same image
position or in the opposite image position of

16



the prepript material. When ordering ma-
terials to be made optically, you must
specify the wind you require, either "A" or
"8", of the material to be made.

16mm Prints
A 16mm positive print can be either "A"

or "B" wind. A print projected with the
emulsion away from the lens is "A" wind,
and with the emulsion toward the lens, "8"
wind. "A" wind prints and "8" wind prints
require different focus positions of the
projector lens and, therefore, should not be
spliced together.

35mm
"A" wind and "B" wind terminology is not

used in 35mm, although the same changes
in emulsion position occur. This is possible
because 35mm printing follows an exact set
of standards in which negatives, whether
original, duplicate negatives or CRI's all
read through the base.

35mm master positives always read
through the emulsion. A standard 35mm
release print reads through the emulsion,
and is projected with the emulsion towards
the light source.

When making 35mm prints or
intermediates, the proper emulsion position
is maintained automatically by contact
printing emulsion to emulsion. The only
exception is in making a CRl, and to
maintain the proper emulsion position the
CRI must be printed optically or with base
to emulsion in a contact printer. lf this must
be done, a specular light source in the
contact printer will help to maintain
sharpness.

Screening Conditions
Trial prints and check prints should be

screened free of interruptions, on good
equipment in a properly darkened room. You
cannot make consistent judgements if
significant variations occur in the screening
system and the environment. Potential
variations in the projection system are: the
screen type and size, distance from the
projector to the screen, the projection light
and lens, viewing angle and ambient light.

There are established standards of screen
brightness for viewing prints intended for

direct projection. The brightness at the
center of the screen should be 16 foot
lamberts (plus or minus 2) when the
projector is running with no film in the gate.
(Ref: ANSI PH 22.100 and ANSI PH22.133.\

'16mm prints are made for projection with
several colors of projector illumination. The
color quality of the projection light in the
review room should be adjusted as closely
as possible to that of the final print use.

The following sources are in commercial
use for projection of 16mm prints:

*f,l?L',ilS?ii,'*
Incandescent Bulb 3450K
Modified Carbon Arc 4450K
High Intensity Carbon
Arc
Zenon Arc Bulb

5400K
5400K

16mm prints made for television
projection are normally balanced for 5400K
screenrng.

After screening the first trial print or
check print, if there are changes which
need to made in density or color balance,
the print must be returned to the lab along
with instructions for those changes.
Footage counts from the printer start mark
should be used to indicate the locations of
scenes to be changed. lf any changes in
the production itself have been made, such
as scenes replaced or changed in length,
this should be noted. Extensive changes
may require a second trial print.

17



Release Prints

Release Printing Methods
When the trial print or check print of the

production has been approved, release
brints can be made. There are a number of
iactors that should be considered in de-
termining which release printing method will
be used.

Super Smrn Color Prints from 16mm and
35mm Materials

Chart l, page 19 shows the procedures for
reduction printing from both 35mm and
16mm materials to Super 8 release. Either
optical or magnetic sound tracks are
available. lf a-photographic sound track is
desired, an optical sound negative must be
transferred from the magnetic sound
master. Magnetic release prints are u,sually
recorded directly from a splice-free 16mm
magnetic dubbing master to the 8mm
magnetic sound track.

Release prints can be made for either
reel-to-reel projection or mounted in pro-
jection cartridges. Not all cartridge
frojection systems are compatible, so be
sure to specify the system you intend to
use so that the lab can make prints with the
proper sound track advance for that system'

16mm Prints from 16mm Materials
Chart ll, page 20 shows the processes for

making 16mm release prints from 16mm
color riaterials. Prints ban be made from
both original reversal or original negative A
& B rolls if there are only a small number of
release prints to be made. lf a large number
of release prints are to be made, it is
advisable to have an intermediate made
from the originals. From color reversal
originals, this can be an internegative or a
reversal master. In the case of color nega-
tive originals, the process calls for a color
reversal intermediate (CRl) or a color master
positive and a duplicate negative. Using the
master positive, additional duplicate
negatives can be produced without handling
the original film.

16mm black and white negative originals
require a master positive and a duplicate
negative for release printing (Chart llA, page
21.) Black and white internegatives are
made from 16mm black and white reversal
originals for release printing (Chart llB, page
22).

35mm and 16mm Prints from 35mm
Materials

Chart lll, page 23 shows the available
processes for making 35mm and 16mm
color release prints from 35mm negatives.
Chart lllA, page 24 shows the methods for
printing from 35mm black and white
negatives to both 35mm and 16mm black
and white releasb prints.

When reducing image size by optical
printing, it is best to postpone the optical
reduction to the last practical stage to
obtain the maximum resolution.

18
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Chart I

Super 8 Color Prints from 16mm and 35mm Originals

Color Reversal
Original

+

t$lg
Reversal
Color Rel
Print

Color
Release
Print

Position of the Magnetic Sound Stripes
Available formats:

F ll l''Fil4
ll ll ,';'"",
4l {l common)

Etl
l=l1lililli lilt

NOTES
'1 . The choice of printing procedure depends on a number of factors, including the types of printing and

processing facilities available and certain economic considerations. As a resutt, 66rtain cbmprofrtises may
have to be accepted. The dotted lines show alternate, less common or satisfactory methods.'

2. Where reduction stages are called for in this chart, it is usually best (in the interest of obtaining the highest
definition in the final print) to postpone reduction until the lasi practibal stage.

3. In all methods shown, the f inal print stock may be perforated in either the 8 mm or super 8 format and may be
magnetically prestriped or unstriped.
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Chart ll
16mm Color Prints from 16mm Camera Originals

Projection
Contrast or
Low Contrast
Color Reversal
Original

Color
Negaiive
Original

Color
Inter-

Color
Reversal
Masternegative l

Reversal Reversal

Color Release Prints

NOTES
1. Where multiple release prints are required, the use of a color reversal low-contrast original is recommended.
2. The choice of printing procedure depends on a number of factors, including the types of printing and

processing facilities available and certain economic considerations. As a result, certain compromises may
have to be acceoted.
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Chart llA
Printing Flow Chart

16MM Black & White Negative

PRINTING
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Chart llB
Printing Flow Chart

16mm Black & White Reversal Original
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Chart lll
35mm and 16mm Color Prints from 35mm Negatives

Blue
Separation
Positive

Color
Duplicate
Negative

Color
Release
Print

Color
Negative
Original

Color
Reversal
Intermediate

Color
Release
Print

NOTES
1. The choice of printing procedure depends on a number of factors, including the types of printing and

processing facilities available and certain economic considerations. As a result, certain compromises may
have to be accepted. The dotted lines show alternate, less common or satisfactory methods.

2. An image size change indicates optical reduction printing. Where reduction stages are called for, it is usually
best (in the interest of obtaining the highest definition in the final print) to postpone reduction until the last
practical stage.
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CONTACT
PBINTING

CONTACT PRINTING

CONTACT PRINTING

Chart lllA
Printing Flow Chart

35MM Black/White Negative

CONTACT PRINTING

CONTACT PRINTING

REDUCTION

REDUCTION PRINTING

PRINTING

CONTACT\ PRINTING

PRINTING

REDUCTION
PRINTING
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Section Prints
Section prints are ordered to repair

damaged release prints. Head and tail
sections are most common because these
segments sustain the most damage in
projection and handling. Section prints cost
more per foot than regular full roll prints
since they require more handling and time
in printing. Do not order section prints to
the exact frame. Allow extra footage for
handling.

Section printing subjects the negative to
greater risks than normal printing. lf a large
number of release prints are in distribution,
to save money and protect your printing
intermediate, a separate intermediate and
photographic sound negative of the head
and tail section should be manufactured to
make replacement prints for damaged head
and tail sections.

Splices in Laboratory Prints
In release printing, it is recommended

that there be a maximum of two splices per
400 feet of '16mm or 1000 feet of 35mm.
These two splices may be insert splices, or
one of the two splices can be a raw stock
splice. There should never be two raw stock
splices in the same reel. lt is further recom-
mended that spliced raw stock not be used
in trial prints, dailies, TV spots or re-
recording prints. lt is customary practice to
charge a premium for release prints that
have no raw stock splices.

Special Release Print Stocks
Release prints can be special ordered on

a polyester base film. This film is much
stronger than standard acetate base film. lt
cannot be spliced with a standard cement
splice, but must be ultrasonically spliced or
tape spliced.

Mounting
16mm and 35mm Prints

All release prints are normally wound on
cores, or "lab packed," for shipment. At
your request, the laboratory will mount your
prints on reels, either supplied by you or the
laboratory. Metal, plastic or fiber containers
are available in different sizes through many
suppliers and most ACVL laboratories.
Discuss with your ACVL lab the cost and
what would best suit your requirements.

Super 8mm Prints
Release prints in Super 8 are either

mounted on reels or in continuous
projection cartridges or cassettes. Some
continuous projection systems require
special print treatment and lubrication.
Discuss with your ACVL lab for guidance
and cost.
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Sound

Sound Mixing
The editing of the sound tracks and the

preparation fbr mixing requires not o_nly

brehtivity, but also understandable direc-
tions for the mixing engineer.

Sound track rolls are designated
according to the type of sound each.
contains, i.e., narrations, sync sound, sound
effects, music or Presence.

Although it is desirable to have as few
tracks as possible, it is not a good idea to
combine two types of sound on a single
track. Often there will be differences in
qualitv between narration and the'sync
s'ounci although it is the same person's
voice. This cah be due to the difference in
locations where the recordings were made
or simply a difference in voicequality of the
narrat6r over a space of time. The sound
engineer can often compensate.for.these
difierences electronically but it is difficult if
they are not on seParate tracks.

Presence track maY need further
explanation. lt is a very good practice when
th6 original sound is being recorded, in the
studiobr on various locations, to record a
few minutes of room tone. This track is then
used to make transitions from location to
location without abrupt background sound
changes. lt is also used to fill in blank spots
in the edited tracks.

Even if you are going to be present during
the mixing session, which is desirable, a
detailed cue sheet should be made for the
enoineer to follow. This cue sheet tells the
enfiineer where the various tracks begin and
end and the approximate relative levels.
Figure 10 on page 27 is a samPle of a
mixing cue sheet. The cue footage.-is in
16mm. Check with the mix studio if the cue
footage should be indicated in 16 or 35.

Leader Markings and ldentification
It is preferable that all workprints for

sound mixing be submitted with a Universal
leader as described under "work print lead'
ers." This aids the laboratory in preparing
the film for printing, and in assuring that the
track will be in sync. lf your work print does
not have a Universal leader, You can
simulate it. Place a piece of leader in your
synchronizer. Set the counter to zero and
mark that frame on the leader "Picture
Start." Advance the leader to 3 feet and 24
frames, and mark this frame "2." The first
frame of your picture is at 4 feet and 32
frames.

On each of your magnetic sound tracks,
place a large "X" opposite the "Picture
Start" fram-e in the Universal leader. Mark
this frame "Pix Start." Place a beep tone on
each roll of magnetic sound track opposite
lhe "2" on your Universal leader. Continue
your magnetic sound tracks in editorial sync
with the picture work Print.

You must insure that your final mixed
magnetic track has one and only one beep
in the head leader, and that the beep is in
editorial sync with lhe "2" in your Universal
leader. This beep will be used to line up the
photographic sound negative with the
orioinal picture neqatives. (Refer to the
sedtion bn Preparing 16MM Printing
Leaders.)

The di'agram for setting up mixing rolls is
shown in Figure 11, page 28. Before you
prepare for a mix, check with your mixing
studio in order to understand their
requirements.
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Figure 10

F ilm Productions Unlimited
Company

Commercial Spot No.227
Production Title

Hnone Numoer

1of1
Page Number

Edrtor

(.Universal Leader)

Narration

0 = Picture Start*
Ck. Beep at 2.

tc-J4--lr","-
17-27

JJ- I/

Sync

0 = Picture Start*
Ck. Beep at 2.

24-14

Music

0 = Picture Start*
Ck. Beep at 2.

Fade in at
12-20

Music Under

Music Up

Fade out by
35-15

SFX

0 = Picture Start.
Ck. Beep at 2*

25-26

--F''"*'
26-34

15-34

20-23

z4- tJ

27-39

Tail Edit Sync 41 - 15 Beep 41 - 15 Beep 41 - 15 Beep
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Figure 11

16MM Motion Picture Sound Mixing Log
Instruction for Setting Up Mixing Rolls

Head Leaders
Universal Leader White Leader

First
Pix 2 8

F
E.

Fa X
Head Title \
Edit Workprint Head
Sync Producer t

p-az rr.N lc-3 Ft.23 Fr.--N l+-11 Ft.39 Fr.---i

t'
ri:jiiri X

Head Title \
Edit Narr. Track Head
Sync Producer ./

Beep

;,::1t;11 X
Head
Edit
Sync

Title \
Sync. Track Head
Producer /

Beep

X
Head Title \
Edit Music Track Head
Svnc Producer ..

Beep

Beep

Light struck leader base up.
Mag struck emulsion up.

Black Leader

Tail Leaders

White Leader SMPTE Universal Leader---)

F--11 Fi.39 Fr.---l

Beep

Beep

Raan

Beep

'Leader Markings and ldentification lt is preferable that all workprints be submitted with a "Universal leader." This aids the
laboratory in preparing the f ilm for printing, and insuring that the track will not be printed out-of-sync. lf you don't have
Universal leader, you can simulate it. Place a piece of f ilm in your synchronizer. Set your counter to 0-0 and mark that frame in
the synchronizer "picture start." Advance the f ilm to read 3'-24 frames and mark this frame "2." fhe f irst frame of picture
should be spliced in at 4'-32 frames.
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Sound Tracks for Printing
Photographic Sound Negatives

Photographic sound negatives (variable
area) are processed to a particular gamma
and density to provide minimum cross
modulation distortion when printed to a
certain positive aim density. The photo-
graphic sound negative gamma and density
and the print density will be different for
each type qf release print raw stock used.
Photographic sound negatives are required
when making composite prints from either
negative or reversal picture materials.
Photographic sound positives are required
for making black and white reversal
composite prints.

You must be sure, when ordering
photographic sound negatives or positives,
that you specify the correct type for the
intended use, and that in 16mm, you specify
the correct emulsion position, or "wind," to
match the wind of the picture material it will
be printed with. lf you have any doubts,
check with your ACVL lab and tell them
what the final use of the sound will be. They
will help you pick the proper combination.

Sound Overlaps
In 35mm prints, sound overlaps are

required at the reel changeover in theatrical
projection. (Ref: ANSI PH 22.55.) Whenever
composite prints are made in multiple reels,
where these reels might be spliced together
for projection, a sound overlap is required
on the print at the end of the reel being
spliced onto the head of the next reel. This
overlap contains the sound information of
the advance of the next reel (26 frames in
16mm and 20 frames in 35mm).

Magnetic Dubbing Masters
Magnetic dubbing masters are used when

transferring sound onto magnetic striped
prints. This is most common in Super 8
release printing. These should be splice-free
and are frequently made on polyester-based
magnetic stock for longer life.
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S lide Duplicates and Filmstrips

While slide duplication is often
considered the job of the still laboratory or
photo-finisher, many motion picture
laboratories use the high-volume production
techniques employed in motion picture work
to produce slide duplicates in large
quantities. Similarly, filmstrips, both in
35mm and in small-format sizes such as
16mm, Super 8mm and 110 widths, are also
frequently handled by motion picture
laboratories.

Original Materials
Just as in the production of motion

pictures, careful attention must be paid to
the quality of the original material supplied
to the laboratory or slide duplicate and
filmstrip animator. Slides and filmstrips are
produced from both photographic original
transparencies (35mm slides, 4x5 sheet film,
etc.) and from art work or other graphic
material. ln both cases, the contrast of the
original materials is of extreme importance
in producing best quality originals.

Transparencies
There are, unfortunately, no color reversal

still camera films with contrast low enough
to be utilized in the usual duplicating
systems employed by motion picture labs.
For this reason, color reversal still camera
films ("chrome films") require special
duplicating techniques to hold down the
contrast.

The photographer of the original
transparencies must keep his subject
lighting as flat as possible, preferably not
exceeding a lighting ratio of 4 to 1. Even
with this reduced lighting ratio, "chrome"
transparencies still require additional
contrast reduction for optimum results. This
contrast reduction can best be applied in
the preparation of the master negative from
which the slide duplicates or filmstrip prints
will be made. (See Figure 12.)

The best contrast reduction technique
involves the production of black and white
contrast masks from the original trans-
parencies. This is a costly and time
consuming procedure, and is therefore used
infrequently.

Other methods of lowering the contrast
of the original transparency include "flash-
ing" the master negative, as is sometimes
done with motion-picture duplicates from
high contrast originals. The success of this
technique depends on the original subject.
Since the effect of flashing is to either
lighten the shadows or darken the
highlights (depending on the kinds of films
used and the stage at which flashing is
introduced,) in the case of a flashed
negative made from positive transparencies,
the black shadows will be made lighter, or
more grey, which may give the visual
impression of lower contrast in the
duplicates.

Some laboratories offer low-contrast
processing of the negative shot from the
original transparencies. The success of this
technique is also dependent on the subject
of the original photography. lt is also
possible to use low-contrast color reversal
motion picture camera film for the original
photography. This film is available in 35mm
width but the laboratory must have 35mm
processing facilities for it, and all
photography must be done on the same film
to insure a uniform result in the finished
duplicates.

Perhaps the best compromise between
cost and effectiveness that can be used in
making duplicates from high contrast
original photography is the use of a special
internegative film for the duplicating
negative. Not all motion picture laboratories
are prepared to handle this film, although it
is commonly used by filmstrip and slide
animators and by labs which specialize in
this kind of work.

Artwork
Photographing artwork or graPhic

materials into slide duplicates or filmstrips
offers the opposite contrast problem from
"chrome" original transparencies. In this
case, the contrast of the art work is often
too low for best reproduction. The artist
should make every effort to keep his
materials as contrasty and saturated as he
can. In the photography of this artwork,
polarizing screens can be used to further
enhance the contrast and saturation. lf an
entire filmstrip or an entire set of slide
duplicates is to be made from the art work,
then the negative can be photographed on
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the same negative film used for motion
picture production, and the contrast will be
satisfactory.

However, if original "chrome" trans-
oarencies must be mixed with the art work
in a single slide set or filmstrip, a single
strand negative will have to compromise
either the transparencies or the art work,
depending usually upon which are most
irnportant in the finished duplicates. lf the
transparencies are paramount, the art work
to be intermixed with it can first be copied
to a similar "chrome" film, and then all of
the transparencies of both the original
photography and the art work can be copied
to the special internegative film described
earlier for a uniform result.

Another approach to the mixing of
artwork and transparencies is to photograph
each material in A & B roll fashion on its
own best negative material. This method
should be carefully discussed with the lab
as to cost and technique.

Art work prepared for slide duplication or
filmstrips should follow the same require-
ments as art work prepared for motion
picture animation. Acetate cels are
preferred for overlays, since polyester cels
may exhibit "rainbows" or "hazing,"
especially under the polarized lights used
on many copy stands. Pasted up art work
should be avoided, unless carefully mortised
in, particularly under cels, since the
additional thickness of the paste-up can
cause shadows at the edoes.

lmage Ratios and Cropping
Each duplicate format requires special

consideration in the composition of the
original material. While original photography
may be done in any format, ranging from
35mm slides to 8 x 10 transparencies, or
even larger art work, they must all be
reduced to fit the format of the final
duplicates.

35mm Slide Duplicates
The image ratio of the finished slide

duplicate is 1.5 units wide by 1 unit high
(See Figure 13.) lf these copies are being
made from similar 35mm slide originals, the
ratio is then the same for both the original
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Figure 13
Cropping of Various Originals

to 35MM Slide Duplicates

35MM Slide
Original

21/t Square
Original

4 x 5 Original

and the duplicate. lf the slide duplicates are
to be made from any other original material,
the originals will probably have some ratio
other than 1.5 to 1. A 4 x 5 transparency, for
example, has a ratio of 1.25 to 1, and a21/+
square original has a ratio of 1 to 1. In
these cases, some cropping of the original
material must be done in copying it to the
35mm slide duplicate.

Thus, original photography must be
comoosed and art work must be laid out
with the final 1.5 to 1 ratio of the slide
duplicate in mind. Only that area of the
original material which fits within the 1.5 to
1 format will be reproduced. When making
35mm slide duplicates from a 35mm slide
original, many copy cameras are set up to
handle the orioinal slide in its mount. When



this is done, the copy slide must usually be
shot just inside the edges of the moL!nt to
avoid showing the mount edge. Thus there
will be a small amount of cropping all
around the original and a slight enlargement
of the copy image.

Filmstrips
35mm, 16mm, 110 and Super 8mm format

filmstrips all have final pictures in the 1.33
to 1 ratio. Since none of the conventional
still cameras take pictures in this ratio,
some cropping of the original pictures will
always be necessary. The amount of
cropping and the direction of cropping will
depend on the format of the camera used
for the original photography. (See Figure 14.)
The photographer and the artist must keep
this final 1.33 to 1 ratio in mind when
composing photographs or preparing art
work. Only the portion of the original picture
or art work which fits within the 1.33 to 1

final ratio will be reproduced.

Figure 14
Cropping of Various Originals

to Filmstrip Duplicates

35MM Slide
Original

21/t Square
Original

4 x 5 Original

Figure 15
Rear Screen Projection System Cut Offs

Rear Screen Projection Systems
In addition to the cropping which takes

place in copying still originals to the 1.33 to
1 filmstrip ratio, most rear screen projectors
will crop some additional image on the way
from the filmstrip print to the screen. As a
general rule, the "safe areas" for rear
screen filrnstrip projection systems can be
calculated by allowing aToh border all
around the 1.33 to 1 image. This "bleed"
area will probably not be seen at all on the
rear screen projection system. Within this
7o/o border, an additional5o/o border all
around the image must be allowed for bieed
that may possibly be cut off at some of the
edges of the rear screen due to mis-
centering of the projection system. (See
Figure 15.)

The result is that if sonnething in the final
picture must absolutely be seen in the final
projection, it must be at least 12o/o in from
each edge of the final picture. lf the image
is less important, it can be within 7oh of the
picture edges, and the image from the
picture edge to the 7oh border will probably
not be seen at all.

This area will not project

Some ol this area may not project

!l

! fnis area will project
I
I

12oh ot lmage Width

7% of lmage Width
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A special case is the 35mm slide
projection system that uses a square rear
screen. Again, consideration must be made
for cropping of the original photography so
that it will fit the square screen. Since some
projection systems of this type offer both
normal and zoom lens positions, each will
require different cropping, and the program
should be clearly marked for the user to set
his projector to the proper lens position.
Figure 16 indicates the cropping that may
occur from a 35mm slide in both cases.

Sound
The sound used with both filmstrip

projection systems and with sound slide
projection systems varies in its technical
specifications from system to system.
Maximum and minimum program lengths,
cue signal frequencies and spacing, and
cue levels are different for each projection
system. The actual requirements for any
system are best determined by consultation
with the system manufacturer or the
laboratory.

In general, the producer is requested to
supply the original sound on a 1/q" 71/z ips
dual track magnetic tape. The audio portion
of the program should be on the A channel
(left track), and the cue signals on the B
channel (right track). Note that this is a dual
track tape, and not the 4 track stereo used
in home music systems.

lf the producer wants the laboratory to
add the cue signals, the producer must
supply a clearly marked script that is an
exact transcription of the audio track.

Figure 16
Cropping of 35MM Slide in Square Format

Rear Screen Projection Systems

Normal Lens

This portion
ol screen
is black.

This portion
ol picture is !
crcipped. Allow 10% :
bleed on each side. I

Vertical Slide

Zoom Lens

This portion of picture
is cropped. Allow 107o
bleed top and bottom.

Screen

This portion of screen
is black.

Horizontal Slide

Screen

This oortion of X
pictuie is cropped.' !
Allow 20% bleed I
on each side and
4"/obleed top and
bottom.

Screen

L-------- -T---J
Vertical Slide Picture

l-----------------1
I

l-i-- -- This portion of
picture is cropped.
Allow 207. bleed
top and bottom
and 47o bleed
on each side.

Horizontal Slide

-_ /':'_':':
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Synchronization
Since the picture and sound in a filmstrip

or a sound-slide projection system are on
two separate mediums, special precautions
must be taken to insure that the picture and
sound portions of the program are brought
into synchronization when the program be-
gins. The most common method of assuring
this synchronization is to make the first
picture on the filmstrip or the first slide in
the set, a frame which clearly says "Start
Sound Here." This frame is usually also a
focus frame. The user of the program
advances only the picture portion until the
"Start Sound Here" frame appears, and then
actuates the audio or system start. lf leader
frames are needed in a filmstrip program
before the "Start Sound Here" frame, they
can be black frames, or frames which say
"Advance To Focus."

In sound filmstrip systems which use
pictures and sound spliced into continuous
loops, the producer must be careful to cue
his audio to advance the picture loop
through the frames between the last picture
frame of the program and the "Start Sound
Here" frame before the audio stops.

Four frames are usually used between
the last picture frame of the program and
the "Start Sound Here" frame to splice the
picture loop together. This number should
be confirmed with the laboratory before
cueing the audio. lf the lab does in fact use
four frames, then five additional advance
cues followed by a stop cue would be
placed on the tape following the audio for
the last picture frame. (See Figure 17.) This
results in the program stopping with the
"Start Sound Here" frame on the screen,
and the audio tape in position for the start
of the program.

Figure 17
Cueing of Continuous Loops

to Return to Start

Picture Loop

Direction of Program

"@
Sound Loop

35



Video Seruices

Video Tape Format
Fundamentals

A variety of formats are available to video
labs and their clients. These range in widths
from two inches to 7+ inch, and in record
time from a maximum of three hours for
some of the professional equipment to six
hours for VHS home-video cassettes. The
various formats can be played only on
machines designed for that specific format.
Furthermore, unlike motion picture film,
which can be used on either 525-line US or
foreign 625-line telecine equipment, video
tape requires an electronic conversion and
re-recording in order to be played on
another standard.

The two-inch quadruplex format is
available on open reels, and on cassettes
for short recording such as spot
commercials. One of the one-inch formats is
available only on open reels, the other on
either open reels or cassettes. However, the
latter requires special cassette recording
and playback equipment. On the other hand,
the %-inch,1/z-inch, and %-inch formats are
available only on cassettes which thread
automatically when inserted in a recorder or
player.

All of the formats described in this
handbook are recorded by video heads
mounted on a rotating wheel which traverse
the tape at a very high speed, compared to
the speed of tape travel from reel to reel. In
the basic two-inch format, four heads
spaced equally on a wheel, scan across the
tape at a right angle to the tape motion.

In the SMPTE Type-C 1-inch format, two
heads, rotating in a drum assembly, scan
the tape diagonally in long, helical tracks at
a small angle to the tape motion. One head
records the video signal of one complete
television field, and the other the vertical-
sync interval.

ln the cassette formats two heads, also
rotating in a drum assembly, scan the tape
in a similar diagonal manner. However, each
head, in turn, records the video and sync of
one television field.

In the SMPTE Type-B f -inch format each
of two heads, rotating in a drum assembly,
scans the tape diagonally to record a
segment of each field.

The two-inch and one-inch formats
provide the highest quality picture and
sound reproduction, and are used for broad-
cast and related production applications.
The SMPTE Type-E 3/q-inch format, while
initially used for educational, industrial, and
cable applications, because of advances in
technology and resultant higher quality,
presently is finding an increasing
application in broadcasting and production.
The primary use in broadcasting is for
electronic news gathering (ENG), and in
production for off-line editing.

The SMPTE Type-G and Type-H l/z-inch
formats are used for home video, whereas
the Type-K formats are intended for
broadcast use in a combined recorder and
camera.

The %-inch format is of interest as a
means for recording home movies from a
black-and-white or color television camera.
Because of the short (% hour) record time,
it has not found application in home-video
entertainment-program recordings of motion
picture films.

Open-Reel Quadruplex
2-lnch Format
Reels and Record Times

Reel Diameter Nominal Record Time Tape Length
Inches Millimeters Minutes feeit Met-ers
6.5 165
8.0 203

10.5 267
12.5 31814.0 356
15.62 397

10 750 229
22 1650 50348 3600 1097
aA

96
130

5540 1688
7230 2204
9700 2957

Tape Speed
The Primary, nominal rate of tape travel,

and that normally used for production and
broadcast operations is 15 inches per se-
cond (38.1 cm per sec.)

The Secondary, nominal rate of tape
travel is 7.5 inches per second (19.05 cm per
sec.) The Secondary speed is used only for
applications requiring economy of tape at
the sacrifice of some moderate loss in pic-
ture and sound oualitv.
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Audio Channels
Track 1 Monaural Program

(top edge of tape)
Track2 Cue, Time and Control Code, or ancillary pro

gram signal. (At bottom of tape between video
and control tracks)

The width of Track 2 is less than half that
of Track 1. Consequently, the quality is
marginal for use on program applications
such as stereo. In addition, it is subject to
cross-talk degradation from the adjacent video
and control tracks.

Open-Reel Helical 2-lnch
Format IVC-9000

The I nternational Video Corporation
Model 9000 provides professional quality
video and audio tape recordings with
roughly half the tape consumption of
quadruplex equipment operating at the nor-
mal speed of 15 inches per second. The for-
mat was not adopted as an industry stan-
dard, primarily because it was produced by
only one manufacturer. Nevertheless, the
IVC-9000 is in use in several production
houses in the US and England.

Open-Reel Helical 1-lnch
Formats SMPTE Types
BandC
Reels and Record Times

Reel Diameter Nominal Record Time Tape Length
lnches Millimeters Minutes Feet Meters
6.5 165 20 1000 305
9.0 229
10.5 267
11.75 298
12.5 318
14.0 356

Tape Speed
Type-B 9.646 inches per second (245mm

per sec.)
Type-C 9.606 inches per second (244mm

per sec.)

Audio Channels
TypeB

Track 1 Stereo left
(top edge of tape)

lrack2 Monaural or stereo
right (second from top
edge)

Track 3 Time and Control Code
or cue (bottom edge)

TypeC
Monaural or stereo
rioht (second from top
edge bf tape;
Stereo left
(top edge of tape)

Time and Control Code
or cue (bottom edge of
tape)

Notes: The SMPTE TypeB format is a segmented-
field helical system.

The SMPTE TypeO format is a continuous-
field svstem.

Monaural Monaural or
(top edge) Stereo Right

(2nd from top)
Cue or Stereo Left

Time Code (top edge)
(bottom)

Cue,
Time Code

(bottom edge)

60 3000 915 Cassette Formats
90

120
150
180

4600 1400
6000 1830
7500 2290
9000 2743

U-Matic

Betamax I

Betamax ll
Betamax lll
VHS-SP
VHS-LP
VHS.EP
Sony and RCA
Proposals

Technicolor
v-30

Nominal
Record Time

Hours
1

1

z

z
4
o

3/a

-/4

'/2

E

G-B1
G-B.2
G-83
H
H
H
K-

J"

Twolnch Quad and Onelnch
Helical Parameters

Tape Width
Tape Speed
Video heads
TV Lines/

Head Pass
Video Track

Length
Writing Speed
Drum Diameter
Track Angle

(to tape
travel)

Audio Track 1

Audio Track 2

Audio Track 3

Quad
2 inches
15 in/sec.

4
16

1.8 inches

1200 in/sec.
2 inches

90'

TypeB
1 inch

9.646 in/sec.
2

52

3.3 inches

950 in/sec.
1.1 inches

14.3'

TypeC
1 inch

9.606 in/sec.
1(+ 1 for sync)

241(+ 15
for sync)

16.2 inches

1000 in/sec.
5.3 inches

2.5"

Stereo Left
(top)

Monaural or
Stereo Right

(2nd from top)
Cue,

Cue, Time Code
(bottom edge)

Tape Width Type
lnches Manulacturers SMPTE

.Under consideration for standardization by the SMPTE.



Audio Ghannels
The SMPTE Recommended Practices for

the E, G and H formats provide for two
audio channels. However, not all recorders
and players are equipped with the second
channel.

Tape-to-Tape Duplication
Master Tape

The duplicator is provided with an edited
master recording, usually on 1-inch helical
or 2-inch quad, for duping to any of the reel-
to-reel or cassette formats. Since 1- and
2-inch equipment are provided with integral
time-base-correctors, they produce a stable
time-base-corrected video signal, and the
master may be duped directly without any
processing and adjustments other than the
setting of video and audio levels. This is
done normally using color bars and tone on
the leader as a reference (See USA
Standard C98.9.)

When the master is on a %-inch or
1/z-inch cassette format, it ls recommended
that the video signal be processed by a
digital time-base-corrector (TBC) to minimize
the playback instability resulting from time-
base errors in the master recording and in
playback of the master.

Particularly in the case of cassette
masters, additional processing by a digital
noise reducer (DNR) is recommended to
improve the quality by improving the signal-
to-noise ratio. DNR processing should be
used judiciously, in order to avoid objection-
able lag or smear on moving objects. A test
recording to determine the acceptable level
of noise reduction is recommended before
making the dupe. Generally, a reduction
level of more than 4 to 6 dB may introduce
excessive lag.

Color correction of the master may be
desirable if the color balance and saturation
throughout the recording or the matching
among edited segments are unacceptable.
This can be accomplished with a compo-
site-signal corrector, either on-the-fly using a
joy-stick control, or automatically during

duping, in accordance with previously
determined correction settings recorded on
a punched tape or a floppy-disc storage.

Multiple Copies
The number of dupes that can be made

during one playback of a master depends
upon the facilities the duplicator can make
available. This may vary from a few record-
ers for 1-inch and 2-inch formats to several
hundred of the 3/q-inch industrial/educational
or l/z-inch home video formats.

Short recordings, such as commercials,
at some duplicators are recorded on a
single reel from a repeated playback of the
master, with either manual or automated
control. The recorded tape is then cut apart
and the individual recordings loaded onto
small reels, in an off-line operation.

High-Speed Duplication
Systems have been developed which

transfer the magnetic image from a master
tape, recorded in a mirror image of the
conventional master, to a dupe tape by
passing the two tapes in close contact
through a strong magnetic field. Because
the master tape is a special, high-coercivity
magnetic coating, it is not erased by the
magnetic field.

The system for two-inch quad is no longer
manufactured. The other systems, for
1/z-inch cassette formats, are in limited use.

Film-toTape Transfers
Camera and Projector Telecine Systems

Until the advent of continuous-motion film
scanning equipment, intermittent film
projectors and photo-conductive television
cameras were used universally on 525-line
standards for transfer of motion picture film
to video tape. Telecine facilities using this
system for film transfer have developed to a
high degree of sophistication. Color
correction can be programmed in a preview
of the film and transferred with automatic
control of the telecine camera from a
computer, or punched tape, or floppy-disc
storage of the correction cues. Using
variable-speed 16mm and 35mm projectors
the elapsed playing time can be com-
pressed or expanded and, combined with
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digital audio processing, the audio pitch
maintained. Normally, only positive film can
be transferred. Although some telecine
cameras have been equipped to handle
negative film, generally continuous- motion
scanners are used for this application.

Several types of tubes may be employed
in telecine television cameras. The most
widely used is the Vidicon. More recently
the Saticon has gained in popularity
because of its lower lag, compared to the
Vidicon. Also, the Plumbicon, most-used in
studio and field cameras, has found limited
use in telecines and provides performance
similar to the Saticon.

Flying-Spot and Charge Coupled Device
(CCD) Scanner Telecine Systems

The advantages of the scanner systems
are freedom from lag and the capability of
handling positive and negative film equally
well. Scanner systems normally operate at
24Irameslsec. on 525-line US standards,
and 25 frames/sec. on foreign 625-line
standards. When provided with auxiliary
video frame-store equipment, they are
capable of variable-speed operation for time
compression or expansion. In addition, in
this mode of operation, it is desirable to
provide digital processing of the audio to
maintain true pitch.

Tape-toFilm Transfers
At one time, all live delayed broadcast

television shows were transferred from
video to film. These were known as
"kinescopes" because it was merely a film
camera photographing a black and white
cathode ray tube. With the advent of video
tape as a delayed broadcast medium,
kinescope recording has declined in
numbers and popularity. However, there is
still enough tape to film demand to
continually advance the State of the Art.
Most of today's tape-to-film transfers are in
color and the following are three of the
principal methods:

Kinescope
The first and most popular is the

kinescope method as illustrated in Figure
18, page 40. At the left is a video tape
machine for playback. Following is a BB, or
black box, that normally includes noise
reduction, image enhancement, color
masking, gamma correction, etc. Then the
signal is displayed on a kinescope, either
shadow mask, or in line phosphors at 30
frames per second. This display device can
also be 3 cathode ray tubes with either
black and white phosphors and appropriate
color filters, or cathode ray tubes that have
red, green and blue phosphors. These
display devices are photographed with a
special camera that either eliminates every
fifth field and pulls down the film during
vertical blanking, or has a special shutter
that blanks half fields to make the
conversion from 30 to 24 trames per
second. A negative, or positive master is
exposed and sent to the lab for processing
and printing. Although sound can be
recorded on the film in single system
fashion, the normal method is to record
sound separately.

Laser
Another method of transferring tape-to-

film is illustrated in Figure 19, page 40, and
is known as the laser scan system. The
video tape machine, as in system #1, sends
its signal to the BB for signal processing. In
the laser scan system it is decoded to its
red, green and blue video signal and
modulates the light emitted from 3 lasers.
The light output is combined by mirrors into
one beam of light, then mechanically swept
at 30 frames per second for vertical sweep
and mechanically spun, at horizontal (H)
rate, on a spinning prism. The beam is then
focused on the film and the film is pulled at
the fast pulldown rate and fifth field
elimination for 30 Io 24 trames per second.
The exposed film is then sent to the
laboratory for processing and printing.
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Electron Beam
The third system is the electron beam

recording system, as illustrated in Figure 20,
page 41. The video tape machine delivers its
signal to the black box for signal proces-
sing. The signal out of the processor is
converted to 72 frames per second (3 x 24).
The video is black and white sequential
signal representing the red, green and blue
components of the color signal. This time
sequential video signal is delivered to an
electron beam recorder. The beam writes
directly on black and white film that is
sensitive to electron bombardment. This
film is processed at the lab, then put in an
optical printer. When the decoded film red
image is in the gate of the projector, a red
filter is spun in front of it, and the red

sensitive layer of the color film (loaded in
the color film camera) is exposed. The color
film then stays still and the black and white
film is then shuttered and moved to the
decoded film blue image, and the filter
wheel is moved to the blue filter, and the
blue sensitive layer of the color film is
exposed over the red layer. The color film
again does not move, while the black and
white film is moved to the decoded film
green image, and the filter wheel is moved
to the green filter, and the green sensitive
layer of the color film is exposed over the
red and blue layer. Then the color film is
shuttered and moved to its next frame and
the whole exposure index starts over again,
after which the color film is sent to the lab
for processing.

Figure 18 oo
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Figure 20

SMPTE Time Code

Code Format
The SMPTE Time Code was developed to

provide a recorded frame-accurate identifi-
bation signal on video tape for use in.pgst-
production editing. lt consists of an eight-
higit Oigitally-encoded signal recor.ded on an
auxitiary audio track in the vertical-
synchrdnizing interval of the video signal.
The eight digits most frequently are allo-
cated.lwo each, for hours, minutes,
seconds, and frames in real clock time.
Alternatively, the start or zero time of the
code may be referenced to an abstract time;
as an example, the start of a shooting 

.

session, or ihe "roll tape" start of a "take."

Supplementary Coded Information -
User Bits

Another variation preferred by some
producers is to delete the hour notation and
3ubstitute reel numbers, or if more than one
camera is used, camera numbers. However,
the code format is designed to accommo-
date such supplementary information,
without the need to delete or disturb the
time code, by the use of additional User Bit
words. Of the total of 80 bits in the full code

siqnal, 25 are designated as User Bits.
Th."ese can be used- by the director to record
references such as "scene 1O'take 11," date
of recording, etc.

An example of a different, technical
application for the User Bits is to record a
syhchronizing reference signal from an
airdio recorder operating in conjunction with
the video tape recorder.

Non-Drop-Frame Mode
Timing Error

ln the use of the SMPTE Time Code for
some applications, consideration must be
given to a small error in real time that is
lnherent in the generation of the signal.
Because the code is generated in
synchronism with the color video-signal
frame rate of 59.94 cycles per secono,
rather than the slightly faster ac power-line
frequency of 60 cycles per second, the
elaised iime of a one-hour time-code count
wili be in error by plus 3.6 seconds (0'06
seconds per minute).

?s
VTR
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Drop-Frame Mode
In most editing work this is of no

consequence. Nevertheless, when a precise
count of time is required this can be
provided by operation in the Drop-frame
mode, wherein the count is corrected
automatically approximately every minute. lt
is essential that all material for a
production be recorded with the same time
code format, i.e.: Drop-frame or Non-drop-
frame, since most computer editing
programs cannot handle a mix of the two.

Video Tape Editing
The several different procedures for

electronic editing on video tape may be
classified broadly as On-line and Off-line. In
On-line editing, the original first-generation
recordings are used directly. The alternate
Off-line methods use dupes of the original
material, usually on another format for
reasons either of lower cost or convenience.
The Off-line edited tape then is used to
conform the original material in a computer-
controlled On-line editing system.

On-line Editing
On-line editing systems are available for

use with 2-inch (quad or helical formats),
1-inch (Type-B or C formats) and s/q-inch
video tape equipment. In addition, some
record.ers are equipped with an editing
capability and can be used for insert and
assembly editing without the use of external
equipment. However, if effects other than
cuts among tapes are required, the use of
an editing system is necessary. On-line
editing studios typically use one record and
two playback VTR's, with a third playback
available, if required. In addition to the
normal video switching, dissolves, and split
screens, titling by means of a character
ge-nerator and electronic frame-store special
effects can be made available, providing
arrangements to reserve the facilities are
made in advance of the editing session.
Other supplementary facilities-include
black-and-white titling cameras for use with
graphic-art cards, transparenl 2 x 2 slide-
transmission equipment, and audio tape
playback equipment which can be
synchronized with video equipment.

42

Off-line Editinq
Off-line editin-g systems utilize either 3/+-

inch or 1/z-inch cassette video tape equip-
ment to permit editing decisions to be made
on dupes from the original one or twoinch
recordings, much in the same manner as a
work print is used in film editing. In the
simplest form, the editor may merely make
notes of his decisions, including the footage
or SMPTE Time Code identif icaiion where -
cuts, dissolves, or other special effects are
to be made in the final, edited tape. The
time code may be displayed on a reader, or
superimposed on the video signal for
display on a picture monitor. Generally,
however, a computer- controlled editing
system with three video tape machine5, two
playback and one record, is used to produce
an edited dupe. After approval by the
producer or director, this tape may be used
as an instruction for assembly of the
original material onto an edited master
ysilg an on-line system. Alternatively, if the
facility is available, a recording of th-e off-
line edit decision list on a punbhed tape, or
more commonly a floppy disc, can be used
with an assemble edit computer program to
produce the edited master automatically.

With the increasing use of the narrower,
helical formats for broadcast and cable
originations, many off-line editing facilities
are provided with the ancillary equipment
for special-effects and graphics so'that they
can serve for on-line editing, as well.

Care and Handling of Video
Tape
Recording and Playback Environment

Control of temperature and humidity in
operating areas is necessary in order io
avoid tape and head damaoe, and siqnar
distortions. Excessive tempielature oi
humidity can cause a significant reduction
in head life, and low humidity can result in
static discharges which, in turn, may appear
as flashes in the picture. Static discharges
also can wipe out the programming of -
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computer-controlled editing systems.and
neCejssitate a time-consuming reloading of
the program.

gbtoie recording or playback, tapes that
have been exposed to temperature or
numiOity conditions outside those specified
in tnis dandbook should be acclimatized for
24 hours. Failure to observe this precaution
can result in playback picture distortions
and permanent tape damage. lt is ot,
oarti'cular importahce in the case of helical
fecordings to ne used in playback wiihout
tne-Oeneiit of time-base correction (TBC), for
example; home video, industrial and educa-
tional' applications. The most prevalent
distortion will be horizontal synchronizing-
eriois, evidenced as skewing at the top of
the picture.-gbtore 

recording on a new.cassette. it is
advisable to fast forward and rewtno' tn
oiOer to relieve the tension from the tight
wind normallY Provided bY the taPe
manufacturer.

Cleanliness in storage and operating
areas, as well as shipping and recelvlng, ls
essential if an increase in dropouts is to be
avoided and head life maximized.

The metal foil used on the end of
cassette tapes to actuate automatic rewind
circuitry calses a deformation of the tape
wind for several layers back from the tail
Jnd. This departur6 from an even, cylindrical
wind may result in mistracking upon
otavOac( Consequently, it is not advisable
io use the last five minutes of a cassette
for proqram recording.

iecdmmendations for envi ronmental
control are listed below'

Dust, storage and oPerating
areas 9Oo/o f ilter eff iciencY

Note: The figure for dust filtering is based
upon the National Bureau of
Standards Dust Spot Efficiency Test

- AtmosPheric Dust.

Building Conditions
F'ioors should be f inished so that
oedestrian traffic does not generate
bust or debris. Tile f loors should not be
waxed. Cement floors and walls should
be sealed. Carpeting, if used, should be
indoor-outdooi type with static-drain
treatment. Smoking, eating, and
drinking should not be permitted in
operatihg areas, or where taPes are
bbing Packed or unPacked.

Cleaning of TaPe EquiPment
All surfaces of the transport tnat are In

contact with either side of the tape should
be cleaned frequently in accordance with
ihe manufacturer's instructions. Quad
eouipment, where oxide shedding is more
orbvhlent, should be cleaned after each use'
tnis appties to the video and audio heads,
as well'as the caPstan and guides.

Storage of TaPe
It is recomm-ended that open reels and

cassettes be given a continuous, smooth
tuf t-Lenotn rewlnd before storage' Reels and
cisseties should be stored vertically so that
ieiescoplng of the wind will not occur' Reels
should be "storeO in such a manner that they
ire supported by their hubs. The outer end
of tne'thpe on a reel should be secured.by
in adnedive strip that will leave no residue
ifter removal. Materials such as masking
iape or electrician's tape are unacceptable'
Reels of tape and cassettes should be
stored in boxes designed for the purpose'

Temperature, storage and
operating areas

H umidity, storage areas
H umidity, oPerati ng areas

70 
= 

4"F
21+2'C

50+20% RH
50 + 10% RH

Note: The tolerance on humiditY for
operating is narrower than that
sirggested for storage. areas in.order
toiSduce the possibility of static
discharges and to reduce the time-
base eriors encountered with helical
equipment. This tolerance is narrower
th'an'that permitted by the SMPTE in
RP-103 in order to provide recordings
with more-nearly optimum recorded
track dimensions.
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Shipping of Tape
The recommendation for a smooth rewind

in order to orovide a uniform and even
winding before storage applies to tapes to
be shipped, as well.

Shipping containers should be designed
to withstand rugged handling without the
tape or reel incurring damage. Heavy reels
used for 1-inch and 2-inch tape should be
supported in the container by the hub, and
be free to rotate inside the container. The
end of the tape should be secured in the
manner recornmended for storage.

Unrecorded, raw tape stock can
withstand a wide range of temperature and
humidity during shipment without deforma-
tion or damage. However, recorded tapes
may be subject to dimensional changes
under extreme conditions of temperature
and humidity, which will result in time-base
and tracking errors. In general, extreme
conditions of temperature and humidity
should be avoided.

Glossary and Definition Of
Video Tape Terms
Balance (White Balance) Equal levels in the
red, blue and green signals which produce a
neutral gray scale from black to white.
lmbalance in color-signal levels will result in
incorrect color values in the reproduced
picture.

Banding ln quadruplex recording, evenly
spaced horizontal bands across the picture,
each 16 or 17 scanning lines in height,
which differ in brightness, color hue or
saturation, or noise level from the rest of
the picture.

Blanking The portion of the video signal
intended to prevent visibility of the scanning
beam during horizontal retrace to the left of
the picture, and vertical retrace to the top of
the picture.

On an underscanned receiver or monitor,
the blanking signal will be seen as a black
border on all sides of the picture. The FCC
Rules and Regulations require that blanking
not exceed 11.4 microseconds for horizontal
and 21 scanning lines for vertical.
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Camera Match ldentical brightness and
color reproduction of signals from two or
more cameras improperly matched may
exhibit differences in level, color balance or
colorimetry, which will cause picture quality
to change from shot to shot. One of the
most critical tests of camera match is on
skin tones.

Cassette An assembly of two spools of tape
in a case, designed to be inserted into a
tape transport for automatic record or play.

CCD Scanner A telecine device for the
transfer of motion-picture film to a video
signal using an incandescent light source
with a continuous-motion film transport, and
charge-coupled-devices (CCD) to sense the
film image line-by-line. On US 525-line
standards the film moves at the standard
film projection rate of 24 frames/sec. On
foreign 625-line standards the flm moves at
25 frames/sec. See: Flying-Spot Scanner.

Ghroma Level Color saturation. Low chroma
level produces pasfe/, washed-out color.
High chroma level produces heavy,
saturated colors.

Chroma Noise Noise appearing in color
areas of a picture, usually most noticeable
in highly-saturated reds and blues.

Cinching Slippage between layers of tape in
a loosely-wound reel which appears as a
series of buckles, creases, or folds.

Clipping A limiting circuit, usually
incorporated in cameras, to prevent overlv
bright or dark signals. When improperly
adjusted, clippers can cause a loss of
picture information in very bright or very
dark areas. Clipping can occur also because
of a circuit malfunction.

Color Frame The number of television
frames during which the phase of the
reference color synchronizing burst, relative
to horizontal sync, completes a phase
reversal and returns to the initial
relationship. In US 525-line standards this is
two frames, or two pairs of interlaced fields.
ln foreign 625-line PAL standards, a color
frame is eight fields. lf an edit is made
between two signals which are not in the



same color-frame timing, a horizontal
displacement equal to a half cycle of color
subcarrier will occur. See: Edit Errors.

Colorimetry The color analysis in a camera,
or color reproduction by a receiver or
monitor. Television cameras may not
reproduce all colors accurately because of
differences in pickup tubes (for example,
Plumbicons compared to Saticons) and in
optical components. Differences among
picture-tube phosphors will be evident as
errors in color reproduction.

Compression Lack of separation in signal
levels. Commonly called Black Compression
or White Compression indicating a lack of
detail or gradation in the very dark or very
light areas of the picture.

Control Track A synchronizing signal on the
edge of the tape which provides a reference
for tracking control and tape speed. Control
tracks which have heavy dropouts, or which
are improperly recorded, may cause tracking
errors or picture jumps. See: Tracking.

Crease A tape deformity remaining after a
fold has been corrected by rewinding. The
effect is a discontinuity in the playback
picture, in helical as a vertical or diagonal
iine, in quad as a dot every 16 or 17 ican-
ning lines.

Cue Track An audio track used for
information related to production require-
ments, electronic editing time-code signals,
or an ancillary program audio signal.

Deck The tape transport elements and their
support plate.

Degauss To remove all remnants of
magnetism from tape, or magnetic
materials such as video and audio heads,
by subjecting it to an alternating magnetic
field of gradually diminishing strength.

Degausser An ac-powered device to
demagnetize tape or magnetic materials.

Demodulator The section of video tape
playback equipment which recovers the
video signal from the tape-recorded FM
signal.

Deviation In FM systems used for video
tape recording, the difference in the fre-
quencies corresponding to sync tip and
peak white, or the frequency corresponding
to the peak luminance or chrominance
signal. See: Over-deviation.

Dropout Loss of picture information
because of imperfections in the magnetic
coating of video tape, or the presence of
dust particles on the coating.

Dropout Compensator (DOC) An electronic
device that detects the presence of a
dropout and replaces it with similar
information from another part of the picture,
usually from the preceding scanning line.

Dub A tape copy produced by any duplica-
tion process. To dub: To make a tape copy.

Edge Curl Edge curl usually occurs in the
outside '1116th inch of the video tape. lf the
tape is sufficiently deformed it will not
make proper contact with the play-back
heads, resulting in a loss of the audio, cue,
or control signal.

Edit Errors A normal edit will oroduce a
change of picture without disturbing syn-
chronizing pulses or the video signal. An im-
properly made edit may produce a
momentary flash, video dropout, color-hue
shift or, if color frames are not matched, a
horizontal shift of the picture at the edit
point. See: Color Frame.

Edit Pulse (Frame Pulse) A pulse derived
from vertical sync, and occurring during the
vertical-sync interval of the even field
recorded on the control track. The pulse
was used in early mechanical, cut-and-
splice editing, and in later equipment to
control electronic editing equipment.
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Enhancement A form of signal processing
which artificially increases image sharpness
by accentuating the transitions of edges
within the picture. Enhancement must be
used judiciously, if excessive ringing and an
objectionable increase in noise are to be
avoided.

First-Line Error In quadrature recording, a
velocity error (color hue difference) confined
to the first line of the 16 or .17 scanning
lines from each of the four video heads on
the head wheel.

Flagging A horizontal displacement of the
upper portion of a picture played back from
a helical video tape machine, without time-
base correction (TBC), where the tape
tension or skew adjustment is incorrect. The
displacement becomes increasingly greater
nearer the top of the picture and usually
varies randomly. The effect is greater on
some receivers, particularly of older, US
manufacture. Because of the faster
horizontal-sync time-constant of Japanese
manufactured receivers, they are not
subject to the effect. Also called: Skewing.

Flying-Spot Scanner A telecine device for
the transfer of motion-picture film to a video
signal using a scanned blank television
cathode-ray tube as a light source with a
continuous-motion film transport, and
photo-electric cells (PEC) to instantaneously
sense the film image. See: CCD Scanner.

Hum A 60 Hz powerline signal, or 124 Hz
harmonic, which has cross coupled into the
video signal, or into camera or monitor
horizontal scanning circuits. In the video
signal it will appear as a horizontal line or
bar moving slowly up the picture. In sweep
circuits it will result in a horizontal
displacement of scanning lines and appear
as a scalloping of vertical lines, slowly
moving up the picture.

Interchange The ability of a tape recording
to be reproduced properly when played back
on a machine other than the one on which
it was recorded. Non-interchangeable
recordings generally result from recorders
not in alignment in accordance with the
manufacturer's specifications, or extreme
conditions of temperature and humidity
during recording.

Lag (Comet Tail) Under some lighting
conditions and high-contrast scenes,
camera pickup tubes may be subject to
image retention in bright areas of the
picture, which will appea( as comet tails or
smears when the camera is panned or the
bright objects move. Because of differences
in retention response among pickup tubes,
lag, or the resultant comet tail, often
appears in color.

To correct this shortcoming, some pickup
tubes have an Anti-comet-tail (ACT) design
feature.

Level In video, measurement of a video-
signal voltage, relative to either blanking or
sync. A low signal level indicates low
brightness and contrast. In audio, a
me-asurement of signal voltage, usually in
Volume Units (VU's) on a Volume Indicator
(Vl). Some audio mixers, particularly in
Europe, prefer to use meters which indicate
the peak-signal level, rather than the
approximation of the root-mean-square
(RMS) level indicated by Vl's.

Microphonics (Video) Video level distortions
caused by sound or mechanical vibration
picked up by sensitive pickup tubes or other
video equipment. These appear as random
horizontal lines and bars across the picture.

Moire The effect produced when a signal of
one frequency is superimposed over another
srgnal of a different frequency. This may be
observed when a pattern such as a
pinstriped suit is transmitted through a
television system. When the camera is close
enough to resolve the stripes, the striped
area will flicker with larger stripes of light
and dark. Multi-color effects are produced
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when the frequency of the stripe signal
approach sub-carrier frequency. In some
video tape equipment, moire is produced by
the FM carrier frequency overlapping the
color subcarrier.

Noise (Video) A random signal generated in
cameras and transmission systems and
present throughout the video signal
spectrum. Noise in picture signals is similar
in concept and appearance to film grain.

Over Deviation (Bearding) Caused by a high
chroma or video signal level which results in
FM signal frequencies in excess of those
which can be recorded on tape.

Port-Hole Shading A brighter circular area in
the center of a picture.

Phase (Color) Hue color signals in correct
phase will reproduce color as picked up and
encoded by the camera. Signals which are
out of phase will exhibit hue shift. The most
noticeable and objectionable hue shift
generally occurs in f lesh tones, resulting in
magenta or green reproduction of faces.

Registration The alignment of the red, green
and blue images precisely on top of one
another. When one or more of the color
images are misaligned slightly, color
fringing appears at sharp transitions. Gross
misalignment will result in clearly displaced
red, blue, or green images.

Resolution Subjectively apparent as
sharpness. The ability of a system to
reproduce fine detail and sharp edges.

Retention An image which remains for a
period of time after exposure. The condition
is more prevalent with some types of
camera tubes than others. The effect is not
present with continuous-motion telecine
scanners. See: Lag.

Ringing An edge effect which is commonly
seen on sharp black-to-white or white-to-
black transitions. Ringing appears as a
secondary edge (or ghost edge) on the right
hand side of a transition. When excessive
image enhancement is used, ringing may
appear on all sides of a sharply defined
object, or in titles and graphic art work.

Safe Title and Safe Action Areas
Geometrical boundaries recommended by
the SMPTE (Societv of Motion Picture and
Television Ehgineeis) as guidelines to avoid
the placement of important titles or action
in areas of the picture which may be
cropped on overscanned home receivers.

Scratches Video tape scratches appearing
in quadruplex recordings as an evenly-
spaced series of dropouts forming a
diagonal line across the picture. In helical
recordings, a scratch will appear as a solid
line. See: Creases.

Shading (Color) Uneveness in level in all or
one or more of the red, green, or blue color
signals, producing color variations in some
areas of a picture, or throughout a field.
See: Porthole Shading.

Shedding A condition in which the oxide,
which forms the recording surface of the
videotape, has begun to separate from the
base. Loose oxide may clog videoheads,
causing a loss of picture.

Streaking (Glamp) An electronic defect
which results in a brightness change of one
or more television lines containing the
reproduction of a bright object.

SMPTE Tinne-Code A digital code of
recorded or real time, and other
identification information useful for
electronic editing, recorded either in an
audio cue track or in the video signal with
the vertical synchronizing pulses.

Sync Synchronizing pulse. The pulses in the
video signal which provide a synchronizing
reference for each frame and scanning line
of the picture. Defects in this pulse may
cause picture jump, roll, or breakup.
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Telecine A motion picture projector and a
television camera or film scanner dedicated
to the transfer of motion-picture or slides to
television video and audio signals. See:
Flying-Spot Scanner and CCD Scanner.

Time-Base Error A variation in the repetition
rate of a video signal, compared to a stable,
color synchronizing signal. All video tape
signals are subject to time-base errors,
which is eliminated in professional
equipment by an analog or digitaltime'base
corrector (TBC). In the lower'cost helical
formats, where the high cost of a TBC
cannot be justified, the resultant time-base
errors may be large enough to cause
geometric distortion of the picture. See:
Flagging.

Thread To unwind tape from the supply reel,
or take-up reel, and feed it through the
transport onto the other reel, to be ready for
record or playback, or for rewind. In Britain:
Lace.

Tracking The process by which the video
head on a playback machine follows exactly
the same path as that of the video head
during recording of the signal. Loss of
tracking is evidenced by picture break'up or
loss of video in segments of the picture.
The recorded control-track signal, used to
maintain tracking, is the electronic
equivalent of sprocket holes in film.

Transients Spurious interference in video
signals from sources such as power lines,
motors, fluorescent lights, power switches,
or other video signals, causing flaws in the
picture in the form of flashes, or either
stationary or moving Patterns.

Velocity Error Evenly-spaced horizontal
sections of a picture from a quad playback
which exhibit hue shift from the top to
bottom of each section. lt may be described
as a color venetian-blind eftecl.In helical
recording it appears as a continuous hue
shift from the top to bottom of the picture.

Vertical-lnterval Time Code Time Code
recorded in the vertical synchronizing pulse
interval of the video signal.

Wrinkles A physical deformity of the video
tape. Any crease or wrinkle in video tape,
before or after recording, may produce
dropouts or loss of picture information upon
playback.
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Business Practices

Industry custom
Becauge of the extraordinary nature of

our industry, the motion picture and video
laboratory offers a very special service. lts
work begins with the receipt of film or video
tape which has been exposed or recorded
by a customer. The quality of the image is
often unknown. lmage quality cannot be
determined until all the intricate processes
have been completed and the final product
evaluated. Despite the continuing
improvement in lab techniques and
procedures, results cannot be guaranteed,
for the very nature of the industry places
the lab at the mercy of very complicated
mechanical, electrical and chemical devices
and processes. as well as human frailties.
The laboratory's charges for its services are
based only on the fact that it is processing,
printing or duplicating a particular type of
film or tape and does not take into account
the indeterminate intrinsic value of the
image. In the interest of good customer
relations, and understanding as to the
laboratory's responsibility for loss, the
following standard conditions have been
established by custom and practice.

Limitation of laboratory liability
Since the intrinsic value of the

Customer's film or video tape clearly
exceeds and bears no relationship to
laboratory charges for processing, printing,
duplication, and other services, the
Laboratory, in accord with general practice
and custom in the industry, assumes no
responsibility for loss or damage from any
cause whatsoever, including loss resulting
from the negligence of laboratory
employees. Notwithstanding the aforegoing,
in the event of loss, damage or destruction
of any such films or tapes of the Customer
as a result of negligence, the Laboratory
will reimburse the Customer for the cost of
the raw stock or tape and any laboratory
charges incurred in connection with such
film or tape, and this responsibility shall fix
the limit of laboratory liability, there being
no other warranty or liability.

Laboratory warranty
Should a print or video tape be found

defective, or labeled or shipped in error, the
laboratory will promptly replace or repair
such defective print or tape and/or correct
an error in shipment at its expense provided
the defective print or tape is returned and
written notice of such imperfection and/or
the error in labeling or shipment is given the
Laboratory within t-en days after its hrrival at
destination. But in no event shall the
Laboratory be liable for any consequential
oamages.

Customer's liability
The Customer assumes all liability under

the copyright laws and under any and all
other statutes arising out of the
performance by all Laboratories of any
services for the Customer and agrees to
indemnify and hold the Laboratory free and
harmless of all suits, claims for damages
and other liability and expense which may
arise either directly or indirectly of or by
reason of services performed by the
Laboratory for the Customer.

Storage of customer's material
It is advisable not to store the original

and protection master film or tape in the
same place. Laboratories normally store at
no charge customer's active pre-print
material for printing or duplication.
Laboratories may charge for storing inactive
materials. Many laboratories have limited
storage capabilities and outside film and
tape storage facilities are available. Check
with your ACVL laboratory.
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Society of Motion Picture and Television Engineers
862 Scarsdale Ave., Scarsdale, N.Y. 10583 (914) 472-6606



WHAT IS THE SMPTE?
The Society of Motion Picture and Television Engineers
(SMPTE) is one ol the world's foremost engineering
societies in the f ields of motion pictures and television.
Since '1 916 the SMPTE has played a major role in stan-
dardization, and has been a strong influence in encour-
aging good engineering practices in the industry. For its
engineering work, the SMPTE has received an Oscar
from the Academy of Motion Picture Arts and Sciences
and two Citations f rom the Academy of Television Arts
and Sciences.
SMPTE maintains an bngineering staff at SMPTE Head-
quarters to ovgrsee and coordinate engineering com-
mittee activities. SMPTE test films are produced under
the supervision of the engineering staff.
SMPTE sponsors two National Standards Committees
under the American National Standards lnstitute (ANSI)
and operates the Secretariat of the International Stan-
dards Organization Technical Committee on Cinema-
tography (lSO/TC36).
As a membership organization with over 8,000 individ-
ual members and 160 Sustaining (company) Members,
SMPTE's activities include the publication of the monthly
SMPTE Journal, and sponsorship of annual technical
conferences and equipment exhibits. Additional informa-
tion about the SMPTE may be obtained from SMPTE
Headquarters, 862 Scarsdale Ave., Scarsdale, NY 10583.

SMPTE TEST MATERIALS
The test materials in this catalog were planned by tech-
nical committees of the SMPTE after considerable re-
search and consultation. They have many uses in the
motion-picture and television fields. SMPTE test films
provide simple equipment performance checks without
the use of expensive, complicated test equipment.

A FEW WORDS ABOUT FILM USE,
CARE AND STORAGE
Test f ilms are precision measuring tools. For their con-
tinued usefulness and reliability they should be given
reasonable care in use and storage. The following
specif ic recommendations and precautions applicable
to all test f ilms should be recognized:
1. Equipment should be checked for normal mechanical
functioning and operation prior to running any test film,
to insure that the f ilm is not damaged during use.
2. Physical distortion, dirt, scratches, and similar
defects, generally render any test film inaccurate. The
film should be stored on good quality reels or cores in a
protective enclosure, and should be inspected
periodically.
3. When critical judgments are to be based upon test
film performance, it is good practice to maintain two
copies: one in active use and the other as a control. By
periodically comparing the control with the working
copy, changes in the f ilm can be distinguished from
changes in the equipment under test.
4. A statistical log should be kept of test film run results
on a particular piece of equipment. This wil.l be useful
in determining the need and effectiveness of equipment
maintenance.
5. All test f ilms are on safety base stock.
6. Magnetic films should be kept away from power lines
and magnetic sources.

7. All test f ilms are fragile. They wear out with use and
with age. Reliability must be carefully watched and films
replaced when questionable. Color films lose their color
balance after one or two Years.
8. Attention should be given to a film's emulsion posi-
tion. SMPTE Recommended Practice RP 39 gives speci-
f ications for maintaining an "emulsion-in" position' At
present, 35-m m Sttlp^T g pictu re-only and picture-with-
sound test films, as well as the 35-mm Subjective Color
Reference test f ilms and the photographic 35-mm sound-
only test films, are supplied to the user in the "tail-out,
emulsion-in" position on 2-in cores. They should be
rewound by the user "emulsion-in" on 3-in cores for
storage. Some 16-mm and super 8-mm test f ilms are
supplied in "emulsion-out" configuration, others as
"emulsion-in" items, as the case may be. Wherever the
"emulsion-in" condition can be achieved and
maintained, improved performance will result. However,
care should be taken that the equipment has been
designed to allow the use of "emulsion-in" rolls,
because otherwise the f irst run could damage the
film permanently.
9. More details on the care and handling of test films are
available from SMPTE headquarters. Recommended
Practices pertaining to all films are also available from
SMPTE Headquarters. SMPTE Recommended Practices
RP 39 and 45 give especially u,seful advice on the use
and care of test tilms.

LIMITED WARRANTY
SMPTE Test Materials are made in accordance with
SMPTE Recommended Practices.
lf, for any reason, the purchaser is not satisf ied with any
test materials purchased from SMPTE, the materials may
be returned, postage prepaid provided they are in good
condition and are not damaged by mishandling, misuse,
or alterations.
SMPTE warrants this product to the original purchaser
to be free from defective materials and workmanship,
and to furnish a new or equal part in exchange if any
such defect is found.
The period ol this warranty covers ninety (90) days trom
date ot purchase. This warranty entitles the original
purchaser to have the warranteed item rendered at no
cost for the period of the warranty described above when
delivered to SMPTE with proof of purchase.
This shall be the exclusive warranty and neither this
warranty nor any other warranty expressed or implied
shall extend beyond the period of time listed above. In
no event shall SMPTE be liable for consequential
economic damage or consequential damage to property.

HOW TO ORDER
Contact:

SMPTE Test Film Deoartment
862 Scarsdale Avenue
Scarsdale, New York 10583
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Now Available in s/a-inch and Tz-inch Formats'

(c)

(d)

(e) Patterns for Safe Action and Safe Title Areas.
(f) A crosshatch pattern to check scanning

linearity.
(g) A dot pattern to check picture tube

convergence.
(h) A full red f ield to check picture tube purity

having the same luminance and chromi-
nance as the red bar in a 75 percent color
bar signal.

Audio
(a) Commentary describing the scenes and calling

attention to the reference material and its
relationship to proper receiver/monitor
setup.

(b) Orchestral music for evaluation of general
audio reproduction.

No test inslruments are required.
A commentator describes each scene and what it
is intended to check.
Each cassette comes in a case and is accom'
panied by a Wratten 478 blue lilter (or equivalent)
and an instruction sheet on tape usage.
Made in accordance with SMPTE Recommended
Practice RP 96

V3-RMS ......3/q" TYPe E (U) Format
v2-RMs-81 . . . . .1/2" Type G One Hour (Beta) Format
V2-RMS-82 . . . . .1/2" Type G Two Hour (Beta) Format
V2-RMS-V ......1/2" Type HTwo Hour (VHS) Formal

The f ilms have 1R-3000 perforations.

The black-and-white Jiffy, for years
SMPTE's most popular f ilm, is still
available in 16-mm photographic
(optical) sound only. This Jiffy is a
print with 1R-3000 perforation. lt is
made in accordance with SMPTE
Recommended Practice RP 18.

The SMPTE Jiffy f ilms check out
these important functions :

For sound:
r Faithful Reproduction of Wide-

Range Music
o Piano Sound lor Checking Wow

and Flutter

M16-PP-C. . . . . .. (150 ft, 16-mmcolor
lilm, magnetic
sound)

Correct Soundtrack Guiding (buzz
track for photographic sound
version only)
Compromise Sound Focus (pho-
tographic sound version only)
Frequency Response at Normal
Program Level
Dialogue Intelligibility

For piclure:
o General lmage Steadiness (verti-

cal and horizontal)
o Uniform Projected Picture

Brightness
r General Picture Quality (sharp-

ness and contrast)

(135 ft, 16-mm black-
and-white film,
photographic sound)

The SMPTE Video Tape Gassette
For Receive r lMon itor Setu p

SMPTE's test tape cassette is used for the subjec-
tive evaluation of receiver or monitor setup and for
checking out the overall video and audio perform-
ance of magnetic helical-scan tape reproducers,
having provisions for reproducing the NTSC signal.

Here's what this unique test cassette contains.

Video

(a) A recorded seven-step gray scale signal.

Closeups of female and male models for skin
tone evaluation and general def inition.

Selected indoor scenes showing samples of
sky, architecture, and human models with
outdoor illumination.

A recorded color bar signal.

Announcing SMPTE'I Brand New l6-mm Color Jiffy Tesf Film.

THE JIFFY
SMPTE Jiffy Test Films contain a
series of picture and sound samples
to help you subjectively evaluate
the performance of your projector.
Titles appear in each section to in-
dicate what is being tested and the
purpose of the test. The film is easy
to use. No special instruments are
required. Each film is accompanied
by an instruction sheet indicating
the procedure to be used in check-
ing out the projector's sound and
picture characteristics.
All versions of the Jiffy test film are
made as prints in accordance with
SMPTE Recommended Practice
RP 18.

Pl6-PP.C (160 lt, 16-mm color
film, photographic
sound)
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PROJECTOR PERFORMANCE
TESTFILMS

SMPrE'sproiector pertormancetesttilmghelp you getthebestpos sibleimageonthe
screen- Thetilms are usedto measure and adiuit yoir projecforls opticat and mechanicalfunctions.Someof thesetilmscanalsobeused iitnefimiaoirai;rritrestprinters.
Registration tilms are available in super 8, regutar 8 and 16-mm tori3ts. projector
Alignment and lmage Quatity test films are aiailable in 7 6-mm,35-im and 70-mm formats.

Projector Alignment & lmage
QualityTest Film

70 mm

These films are produced in the 70,
35, and 16-mm formats, and are three
of SMPTE's most versatile films.
Their purpose is the quantitative
measurement of projector adjust-
ments that affect the visual image.
The 70-mm and 35-mm versions of
the test pattern are supplied in two
sections, printed on different film
stocks to facilitate their use in differ-
ent test situations. The first section
is on black-and-white silver image
stock. The second section is on color
print film stock, utilizing the top
magenta layer only. The two sections
are spliced together. The 70-mm and
35-mm black-and-white sections can
also be ordered separately. The
1&mm version is only supplied in
black-and-white.
The 35-mm and 16-mm versions have
short-pitch perforation and can thus
be used also for the following mo-
tion-picture laboratory applications :

(1) optical printeratignment; (2) fo-
cusing of the projector of an optical
printer; (3) contact printer resolution
checking; (4) contact printer weave
checking; (5) contact printer double-
exposure alignment; (6) step-contact
printer image steadiness checking;
(7) title stand atignment.
The three films are produced as
prints. The 70-mm and 35-mm ver-
sions read correctly with the emul-
sion toward the observer. The 70-mm
version has KS{ 820 perforation and
is made in accordance with Rp g1.
The 35-mm version has BH-1966
perforation and is made in accord-
ance with RP 40. The 16-mm version
reads correcily through the base. lt
has 2R-2994 perforation and is made
in accordance with Rp g2.

PROJECTOR ALIGNMENT AND
IMAGE OUALITY TEST FILMS
70-lO. ...(200tr,7o-mmfitm,

color and black-and-
white)

70-PA. .. (100 |t,70-mmfilm
black-and-white
section only)

35-10.. ..(200tt,35-mmfilm,
color and black_and_
white)

35-PA-50 . (50 ft, 35-mm fitm
back-and-white
section only)

35-PA-200 (200 ft, 35-mm fitm,
black-and.white
seclion only)

16-PA . . . .(100 tr, 16-mm fitm,
black-and-white)

Universal Jitter, Weave, and
Travel Ghost Test Film
This test film has been designed to
faci I itate the day-to-day operational
checking of jitter, weave, and travel
ghost in 35 and 16-mm motion pic-
ture projectors for theatrical use or
in preview rooms, as well as for tele-
vision applications. lt is produced as
a camera original in two formats. The
35-mm version reads correcily with
the emulsion side toward the ob-
server and has KS-1870 perforation.

The 16-mm version reads correctly
through the base and has 2R-3000
perforation. Both are made in ac-
cordance with SMPTE Recom-
mended Practice RP 27.4. See p. 58
for illustration.

UNIVERSAL JITTER, WEAVE, AND
TRAVEL GHOST TEST FILM
U35-JW-50 . (50 ft, 35-mm film)
U35-JW-100 ... ... .(100ft, 35.mmfitm)
U16-JW-50 . (50 ft, t6-mm film)
U16-JW-100 .......(100tr, 16-mmtitm)

35-mm Visual Test Film
for Theater Use
This test film contains four different
target patterns. They permit the use
of the f ilm to (1) check focus and
alignment, (2) check the presence
or absence of travel ghost, (3) check
for jump and weave of the image,
(4) check for lens abberations. lt is
also used to assist in the installation
of new projectors and screens, and
in maintenance operations on exist-
ing equipment. Explanatory tiiles
precede each of the four sections.
and detailed instructions are fur-
nished with the film. Because some
users prefer loops or continuous
lengths for adjusting their equip-
ment, one projector at a time or also
in pairs, the targets can also be or-
dered as separate sections. The film
is produced as a print, and reads
correctly with the emulsion side
toward the observer. lt has KS-1 870
perforation.

35-mm VISUAL TEST FtLM FOR
THEATER USE
35-VT. ...(450ft,35-mmfitm,

complete version)
35-FA . . . .(100 tt, 35-mm fitm,

seclion i only,
Focus & Alignmenl)

Focus and
Alignment

Seclion

16 mm

35 mm



SMPTE's Registration Test Films are
used to test and evaluate film Pro-
jectors and printers. Here are the
functions these films can test: For
Prgjectors : Focus Control, Resolu-
tion, Shutter Adjustment (travel
ghost), Field Flatness (focus distri-
bution), Steadiness (Jump, Jitter,
Weave), and Framing Accommoda-
tion.
For Optical Printers, these lilms can
evaluate Focus Adjustment, Shutter
Adjustment, Framing Accommoda-
tion, and lmage Size and Adjustment'
For Contact Printers,* these films
can check out Resolution, APerture
Alignment, JumP and Weave, Double
Exposure Alignment, and lmage
Steadiness.
They can also be used for Title
Stand Alignment.
'The perforation pitch ot the super I regislration
test tilm (S8-RT) is not optimum for continuous
contact printers and its value for thal purpose
is limited.

Registration Test Films

SuPer 8

SPECIFICATIONS

The 16-mm Registration Test Film.
This film is Produced as a camera
original on black-and-white high-
resolution rawstock. lt reads cor-
rectly through the base (i.e., with the
emulsion side facing awaY from the
observer). The film has a 2R-2994
perforation. lt is made in accordance
with SMPTE Recommended Practice
RP 20.

The Super 8-mm Registration Test
Film is produced as a camera origi-
nal on color positive print stock. lt
reads correctly through the base and
has 1 R-1667 perforation. lt is made
in accordance with SMPTE Recom-
mended Practice RP 32.

The Regular 8 Registration Test Film
is produced as a camera original on

Regular 8

black-and-white high-resolution
rawstock. lt reads correctly through
the base and has 1 R-1500 Perfora-
tions. lt is made in accordance with
SMPTE Recommended Practice
RP 19.

16-mm REGISTRATION TEST FILM

16-RT. ...(100f1'
16-mm film)

SUPER 8-mm REGISTRATION TEST FILM

S8-RT-50 .1sO t1 Sa-mm
color film)

S8-RT-100 . . . . . . .(100ft' S8-mm
color film)

S8-RT-400 . . . . . . .(400 ft' S8-mm
color film

8-mm REGISTRATION TEST FILM'
TYPE R (REGULAR)

R8-RT-50 .(50 tt' 8-mm film)

R8-RT-100 (100 ft, 8'mm film)

16 mm

35-mm Subiective Picture Tesl
Film-a tilm for management or
non-technical Personnel
This test film has ben designed to allow
non-technical personnel to evaluate
projection conditions in a straitforward
manner. A sound narration accompanies
the visual text and describes the evalua-
tion procedure. lts focus test target is

designed to eval,uate the optical and
mechanical performance of the proiec-
tion equipment. lts color-zone target is
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designed to indicate the amount of
available lilm image prolected on the
screen. lts use is especially recom-
mended for theater managers who wish
to carry out a rapid check on proiection
quality. This film is produced as a print
on color positive print film and reads
correctly with the emulsion side toward
the observer. lt has KS-1870 perforation
and is made in accordance with SMPTE
Recommended Practice RP 33.

35-mM SUBJECTIVE PICTURE
TEST FILM
P35.MR . . (800 ft' 35-mm film'

color)

35-mm AnamorPhic Proiector
AlignmentTest Film
This test f ilm shows a target pattern com-
posed of ellipses and perpendicular
iines. When projected through a properly
adjusted anamorphic proiection lens
wiih a horizontal magnification ratio of
2:1, the elliPses will aPPear on the
screen as circles, the lines will appear
at proper right angles, and the vertical

lines will show the same width as their
horizontal counterparts. The circle at the

center will appear as an ellipse twice as

wide as it is high. They are intended to
aid in projector alignment and aperture
size evaluation. The target is made to the
original anamorphic prolection specifi-
cations. lts vertical centerline is dis-
placed by 50 mil toward the right with
respect to the vertical centerline of the
film. (lt is displaced away lrom the sound
track edge ot the film.)

This test f ilm is produced as a print and
reads correctly with the emulsion side
facing toward the observer. lt has

KS-1870 perforation, and is on black-
and- white material. lt is made in ac-
cordance with SMPTE Recommended
Practice RP 110.
35-mm ANAMORPHIC PROJECTOR
ALIGNMENT TEST FILM
35-AT-50 . (50 ft' 35'mm film)
35-AT-2OO (200 ft' 35-mm film)



MAGNETIC SOUND TEST FILMS
SMPTE's magnetic sound test films are used for setting up, testing, and adjusting magneticsound reproducers designedto operate with perforate-d magnetic-iulcoat or striped films.The test films are supplied in 35, 16, and S8-mm formats. tne gS-mm four-track films areproduced on triacetate stock with four magnetic stripes and cs-1g70 perforation. The 35-mmfilms are produced on fullcoat film with a c-hoice of triacetate or polyester base. The films ontriacetate base have KS-1870 perforation, and those on polyester bise have KS-1g66perforation. The 16-mm films are on.f ultcoat polyester-base material with 1R-2gg4 p"rfor"-
tion. The superS-mm films are on fullcoat poiyeiter materialwith 1R-1667 perforation.
SuperS-mln films are made in two different types: Type 24 designed for running at 24frames/s; and rype 18 designed for running'ai re trdmes/s.
Itlultifrequency (Frequency Response)
TestFilms
These films are used to adjust and establish the audio
frequency response of 35, 16, and super g-mm motion_
picture magnetic sound reproducers. they carry a series
of frequencies over the usable range for eich pirticular
format (see table). These films areLalibrated films and
are supplied with appropriate calibration instructions.
The 35-mm and 16-mm films are full-width recordings.
The 35-mm films can be used with 2-, 4-, or 6-track sludio
reproducers; they are calibrated only for the three_track
position in accordance with American National Standard
ANSI PH22.86. The 16-mm film can be used with center_
track reproducers; it is calibrated only for the 200_mil
edgetrack position in accordance wit-h Amerlcan Na_
tional Standard ANS| pH22.97.

The multifrequency magnetic test films are recorded
according to the following characteristics: 35_mm films,
35 microseconds; 16-mm films, 70 microseconds; Sg-mm
films, a combined low and high frequency characteristic
of 90 and 31 80 microseconds. The i6_mm f ilms are made
in accordance with SMpTE Recommended practice
RP 90, and the S8-mm films are made in accordance
with SMPTE Recommended practice Rp 92.

MAGNETIC MULTIFREQUENCY TEST FILM
M35-MF-4. . . . .(425 ft, 4-track, 35_mm film)
M35-MF-T. ... (32Oft,fuil-widthrecorded,

35-mm film, triacelate base)
M3S-MF-P. . . . .(32O ft, fufl-width recorded,

35-mm film, polyester base)
M16-MF-P. ... (2OOft,fuil-widthrecording,

16-mm film, polyester base)
MS8-MF-24-P ..(l00ft,single-track,24lramesls,

Super 8-mm film, polyesterbase)
MS8-MF-l8-P . .(100 fl, single-track, 1g frames/s,

Super 8-mm lilm, polyesler base|

Flutter Test Films
Flutter test films are used to measure the amount of
flutter present in 35, 16, and super g-mm motion_picture
magnetic-s_ound reproducers. They carry asignal fre_
quency of 3150 Hz, originally recoided and hiving an
extremely low flutter content. A flutter meter must be
used in conjunction with these f ilms. The 35_mm four_
track film is made in accordance with SMpTE Recom_
mended Practice Rp Zg, the 35-mm version in accord_
ance with RP 75, the 16-mm film in accordance with
RP 76, and the two types ol super g-mm f ilms in accord_
ance with RP 62.

MAGNETIC FLUTTER TEST FILMS
M35-FL-4-50 . . (50 tt,4-track,35-rm fitm)M35-FL-4-200 . (200 tt, 4-track, O5-run fitm)M35-FL-T-50 . . (50 ft, fuil-widtir recording,-35-mm

M3s.FL.p-so liil;lili:J,?lir,bXTl,oing, 35.mm

Mss.Fl.r.2oo [lS] fi1ffi-"li!l,il"]o,0,"n,

M3s.FL.P.2oo ffitllllil*ffi::*,:?"Tl
M16.FL.P l,Ttllllll*:lil?:'giffil

16-mm film, polyester base)
. (50 tt, singfe-lrack, 24lrameclq
Super 8-mm film, polyesler base)

. (50 ft, single-track, 18 fames/r,
Super 8-mm film, polyester base)

Signal Level Test Films
Signal level films are used for measuring and balancing
the respective power level outputs from-two or more 35I
16, or super 8-mm motion-picture magnetic sound re_
producersJhey are recorded at a constant frequency
and level. The recorded level does not in itself inOicaie
a program level unless so specified. lt provides a repro_
ducible reference to which a program level can be re_
lated. An output meter is used to-compare signal level
output values from the test films with fixed calibration
values.
MAGNETIC SIGNAL LEVELTEST FILMSM35-SL-4-50 . . (50 ft, 4-track, l-kHz, 35-mm fitm)
M35-sL-4-200 . . . . . (4qfi, 4-rraci<, l-kH;,35_mmfitm)M35-SL-T-50 . . (50 ft, fuil-widtiuecording, 1-kHz,'

M35.sl.p-s0 ffi11l,:ii3,Ili",3lX'io?,i,i,?.*r,,

M3s.sl.r.2oo. affiffi;l:1il?:'::,1ffi1
1 -kHz, 35-mm lilm, triacetate

M3s-sl-p-2oo* . .. . ?ioTL,fun-widrhrecordins,
1 -kHz, 35-mm film, polyestlr

M16-sL-p* ... ?rXTl,,fur-widrhrecordins,
400-Hz, 16-mm tilm, polyester

Ms8-sl-24-p fffi,l.,"n,e-rrack, 400-H2,24
frames/s, Super 8-mm film,

Ms8-sL-18-p ?r?fi:H'#fflck,4oo-H2,18
frames/s, Super g,mm film.
polyester base)

'Note: The films marked with an asterisk, have been recorded at a short_circuit tlux ot l85 nwb/m. This can be considered 
"" 

r r"pr"r"nt"tiu"program tevel.



Ghannel-Four (Switching Channel)

Test Film
ini. riitn it used to check the operation and adiustment

;i'il ir-kHt switching circuit of the fourth channel

ith";t;;ffi;;;;a ef"fects channel) in a four-channel

b;;; motion-picture magnetic sound proiector' lt also

;;;ilr;;ir;e adjustmenit or this channe-l' lt is made

ls a 3S-mm, four-track striped f ilm with.CS-1870 per-

t-"tion. lts'track No. 4 carries a 1-kHz f reque-ncy over-

i;;;;;;;;i";ith a12 kHzcueins rrequencv' rrack No'

)-i"iil6t 
" 

r z-kHz f requency throughout' The other two

tracks carry no signal.

CHANNELFOUR TEST FILM

tulclreflc RELEASE PRINT TYPE)

M35-CH'4'50 . ' (50 ft,4-track35+nm film)

M35-cH-4-200 . . .' . .' izoo it, 4-track' 35-mm film)

Azimuth Alignment Test Films
ih;;" f ilms are-used for determining the c_orrect angular

po"ltion of the magnetic head gap in 35' 16' and super

8-mm motion-picture magnetiJsound reproducers' Cor-

rect azimuth at an angle 6t gO" *ltn regard to the direc-

ii"" 
"iir"""r 

of the filir can be checked by means of a

ii""i"iJv"lume lndicator' The 35-mm four-track film

is made in accordance with SMPTE Recommended

PH OroG RAP H I C (9PI-[IAL)I -'-S'OUNDTEST 
FILMS

SMPTE,s photographic (optic?|):9und test f ilms are used for setting up and checking

opticat sound repr;d;;;rs and gS andiO-mm proiectoiswith opticai sound readers' The

firms are produced on high-resotutioi, linf-f rain, brack-&-white f ilm. The 35-mm f ilms are

prints f rom an originar recording n"g"ii""Lid h"u" 56-r azo ferforation. They are intended

for proiection witi emulsion to*arilfr;i;ffi;;"' rn" 16-mm films are direct orisinal

recording, on rp".I"i f o*-rnrinf< Oase stoc[ anO have 1R-3000 perforation' They are

intended tor projeciion witn the emulsion toward the projection lens'

M ultif requency (Frequency Response)

Test Films
i;;" tirt" are used to check, adjust and establish the

pioper auOio frequency response of optical sound sys-

i"t-t 
"t 

35 and td-mm sound motion-picture.equipment'

in"-rirt" 
""rry 

a series of f requencies distributed over

the usable lrequency range of each particula-r format

i""" t"or"f . A fiequency t6ne for initial amplifier gain

;;; ;il;; i ;n J t6 r t n e ia n se se I e c t i o n o f th e. o u t p u t

it?[r. i] 
"r!" 

piouio"o' Eac-h tilm is individuallv cali- 
-

ffii#il;Jcompaniea by a sheet of correction values'

PHOTOGRAPHIC MULTIFREQUENCY TEST FILMS

P35-MF (250 ft, 35-mm lilm)

P16-MF irso tt,16-mm film)

BuzzTrackTest Films
in"." tif tt are used for determining the proper lateral

potitioning of the scanning beam slit in relaton to f ilm

travel. The sound |.""o'J aiea is opaque so that when the

;lit ;;;;r;;tlv positioned no sound will be heard' on

eacn siOe of the opaque center strip is a square-wave

iecording. The one next to the picture has a {requency

Practice RP 80, the 35-mm version in accordance with

hFii, tn"'ro-tt titt in accordance with RP 78' and

il" *;typ"; oi.upbt 8-mm films in accordance with

RP 61.

MAGNETIC AZIMUTH ALIGNMENT TEST FILTTIS

M35-AL-4'50 . . tlo ft,  'track' 8'kHzJs-mm film)

M35-AL-4-200 . . ' . . . ' izodit'q'rack' 8'kHz'-35'mm film)

M35-ALT'50 . ' 'tio rt, iull'widlh re991{ins' 8'kHz'
is-.in film, triacetate base)

M35-AL'T'50 . . iiott, full-width rec.ording' 8'kHz'

is-tt film, PolYester base)

M35-AL'T'200 . . .,''' (200lt,full'wid-th recording'
i-tHz, 35-mm f ilm, triacetate
base)

M3'-AL-P-200 rff,11il'_'#1llJ3:if::'n;,
base)

M16-AL-P ...' (100it,full-wid-threcording'
i -k[z,l 6-mm f ilm, PolYesler
base)

MS8-AL-24'P (SO tt, single-track' S'kHz' 24

irames/s, SuPer 8-mm film'
oolvester base)

MS8-AL-I8-P . .'isoir, single'track' S-tHz' 18

irames/s, SuPer 8-mm film'
polyester base)

of 300 Hz and the square wave next to the f ilm edge has

a frequencY of 1 kHz.

By identifying the tone, the user can determine the lateral

direction of slit mtsaolustment' The 35-mm film is made

i"'"*"i0"""e with SMPTE Recommended Practice

iip od, 
""0 

tne 16-mm rilmln accordance with sMPTE

Recommended Practice RP 67'

PHOTOGRAPHIC BUZZ TRACK TEST FILM

P-35-BT-50 . (50 ft,35-mm film).

P35-BT-200 ' . . (200 ft, 35'mm tlm'
P16-BT .(too tt,16-mm film)



Test Frequencies on Photographic and Magnetic
Multifrequency Test Films, in Hz

P35'ilF Pl6-tF 1935.ilF.1 1{3s,ilF f{l6-MF t{S8-1{F.21 tS8-1tF-18
1000 PB 6300 AZ 5000 AZ

1000 nGt 400 8rl 1000 B.f Pink t{oisa 100 Frf 400 Rcf 400 BGt
10 50 10 1000 Bct 15000 10000 7500
70 100 65 16000 12500 8000 6300

100 200 100 12000 10000 6300 5000
300 300 200 10000 8000 5000 3150
500 500 100 8000 6300 3150 2000'1000 1000 E00 6000 5000 2000 1000

2000 2000 1600 {000 3150 1000 500
2500 3000 3200 2500 2000 500 3t5
3000 1000 6500 1000 1000 315 200
3500 5000 8000 100 500 200 100
1000 6000 10000 160 3t5 100 50
5000 7000 12000 100 200 50 {00 PR

6000 100 Pn 80 100 400 PR

7000 50 50

E000 40 100 PR

31.5
1000 nrf

Lrgrnd: Rcl = Ref:rlncc L!v!l; PR - Pr0gram [?y:l; AZ - Frrqulncy intrndld f0] azi-
muti ali0nmlnt.

Sound Focus and Azimuth Alignment Films
These films are used for the focusing and angular align-
ment of the scanning beam slit of 35 and 'l 6-mm motion-
picture photographic sound reproducers. They are pro-
duced in two types. Type A is for use in manufacturing
and laboratiries where high precision is required. Type
B can be used when lower precision is adequate. The
35-mm film is made in accordance with SMPTE Recom-
mended Practice RP 64, and the 16-mm f ilm in accord-
ance with SMPTE Recommended Practice RP 63.

PHOTOGRAPHIC SOUND FOCUS AND AZIMUTH
ALIGNMENT TEST FILMS

16-mm motion picture optical sound reproducers. The
recorded level does not in itself indicate a program
level. It provides a reproducible reference to which a
program level can be related. The f ilms are to be usd in
conjunction with an output level meter to compare
signal levels.

PHOTOGRAPHIC,SIGNAL LEVEL TEST FILM
P35-SL-50 . . . . (50 ft, l-kHz 35-mm film)
P35-SL-200 . . . (200 ft,l-kHz 35-mm film)
P16-SL . (100 ft, 400-Hz 16-mm film)

Flutter Test Films
These f ilms are used to determine the amount of flutter
present in 35 and 16-mm motion-picture photographic
sound reproducers. They carcy a variable-area record of
31 50 Hz. A f lutter meter must be used in conjunction
with these f ilms. The 35-mm version is made in ac-
cordance with SMPTE Recommended Practice RP 97
and the 16-mm version is made in accordance with RP 70.

PHOTOGRAPHIC FLUTTER TEST FILMS
P35-FL-50 .....(50ft,35-mmfilm)
P35-FL-200 .

P16-FL....
. . . . (200 ft, 35-mm film)
. . . . (100ft, 16-mm film)

P35-SF-A-50.....

P35-SF-A-200....

P16-SF-A

P35-SF-B-50.....

P35-SF-B-200....

P16-SF-B

. . . (50 ft,9-kHz 35-mm film,
Type A)

. . . (200 ft, 9-kHz 35-mm lilm,
Type A)

. . . (100 ll,7-kHz 16-mm film,
Type A)

. (50 fl, 7-kHz 35-mm lilm,
Type B)

. . (200 ll,7-kHz 35-mm film,
Type B)

. . . (100 ft, 5-kHz 16-mm film,
Type B)

Scanning Beam Test Films
These films are used to check
the uniformity of illumination
across the scanning slit. They
have been commonly, though
incorrectly, called snake
tracks. The films have a 0.005
in wide variable-area track of
1 kHz f requency which travels

at a uniform rate f rom one edge of the sound record to
the other (see illustration). A suitable meter, such as the
Standard Volume Indicator, is used in conjunction with
the films. Before the use of a scanning beam test f ilm,
the correct placement of the scanning beam in relation
to f ilm edge and travel must be determined. Use the
SMPTE Buzz Track Test Film for this purpose because
the Scanning Beam Test Film is not intended for posi-
tioning the slit. The 35-mm Scanning Beam Test Film is
made in accordance with SMPTE Recomemnded Prac-
tice RP 69, and the 16-mm lilm in accordance with
SMPTE Recommended Practice RP 81 .

PHOTOGRAPHIC SCANNING BEAM TEST FILMS
P35-SB .(five 8-ft loops, 35-mm film)
Pl6-58 .(three 34-ft loops, 16-mm film)

SignalLevel Test Films
These f ilms are used for measuring and balancing the
respective power level outputs from two or more 35 or

Subjective Color Reference Films and Slides lor TV
The Color Television Subjective
Reference films and the slide sets
consist of a number of typical pro-
duction scenes which were carefully
staged and photographed speci-
f ically for subsequent color televi-
sion broadcasting. The 35-mm prints
are made from the original negative
and the 16-mm from a 16-mm dupli-
cate negative to simulate actual pro-
duction routines. The individual
prints are closely examined and
color differences, reel-to-reel, are
held to minimums well below those
commonly accepted commercially.

The scenes are also available in a
set of fifteen 2x2-inch slides which

are printed f rom a special double
frame negative, photographed con-
currently with the motion-picture
material.
These materials shoud not be con-
sidered as color standards, but as
representative color prints intended
as guides for laboratories and pro-
duction personnel to evaluate and
subjectively match color balance
and density of f inal color prints to be
used for color television trans-
mission.
The subjective color reference test
f ilms and slides are oroduced on
color print f ilm rawstock. The 35-mm
f ilms have KS-1 870 perforation

and are for projection with the emul-
sion side toward the lamphouse. The
16-mm f ilms have 1 R-3000 oerlora-
tion and they (as well as the 2x2-inch
slides) are intended for projection
with the emulsion toward the oro-
jection lens. These test films and
slides are made in accordance with
SMPTE Recommended Practice
RP 46 "Density of Color Films and
Sl ides lor Television."

COLOR TELEVISION SUBJECTIVE
REFERENCE FILMS AND SL!DES
TvSs-CR . (376 tt, 35-mm film)
TV16-CR . (1s3 ft, 16-mm film)
TV2-CR ..(2x2-inchslides,

set ot 15)
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Universal Leaders lor Motion-Picture Prints
These leaders and trailers are sup- tory to achieve A- or B-wind nega-
plied as fine-grain black-and-white tives from the 16-mm master. Both
master oositives in the 35 and 16-mm masters are made in accordance
formats. The 35-mm leader master
has BH-1 870 perforation and the
16-mm leader master has 2R-3000

with American National Standard,
"Leaders and Cue Marks for 35-
and 16-mm Sound Motion-Picture

Each package contains two sets of
the complete leader and trailer
sections.

UNIVERSAL LEADERS
35-UL . ....(2sets,35-mmfilm)
16-UL . . . ..(2 seis, 16-mm film)perforation. This enables the labora- Release Prints," ANSI PH22.55.

SM PTE's Monoch rome Television
Test Patterns

SMPTE's TV test pafterns are designed f or setting up and checking television studio
camerasandtelecinesysfems.Theyaremanufactured undercarefullycontrolledcondi-
tions to insure constant dimensions and denslties. They are cameraoriginals, produced on
high-resolution,f ine grain, black-and-white f ilm. The 35-mm f ilms have KS-l870 perf oration
and read correctly with the emulsion side toward the observer.The 16-mm f ilms have
2R-3000 pertoration and read correctly with the emulsion side away f rom the observer
(that is,through the base).

Television Operational Alignment Test Pattern
This test pattern is an operational
alignment tool for television systems,
{acil itating day-to-day operational
checks and adjustments of such
critical functions as focus, resolu-
tion response, mid-band streaking,
astigmatism, field uniformity, scan-
ning size, linearity, and interlace in
live and film television systems. lt is
made in accordance with SMPTE
Recommended Practice RP 27.1 .

TELEVISION OPERATIONAL
ALIGNMENT TEST PATTERN
TV16-OA-50 ..... (50ft, 16-mm

tilm)
TV16-OA-100 . . . . (100ft, 16-mm

lilm)
TV2-OA . . (2x2-inch

transparency)

Television Alignmenl and Resolution Test Pattern

v.//1///2/.//a/./<////7
Z of a target which defines the portion

TELEVISION ALIGNMENT AND
RESOLUTION TEST PATTERN
TV35-AR-50 . . . . . .(50 ft,,,

,,

2', ..uriv

a*L t or a targer wnrcn oetrr
Z -= V, of the projected f ilm fr

ii;i7 Z produced by the telec
ted film frame to be re-

ine system and 35-mm lilm)
(100 fr,
35-mm film)
(50 fr,
16-mm lilm)
(100 fr,
16-mm film)
(2x2-inch
transparency)

TV35.AR-100..,.

TV16-AR-50.....

TV16-AR-100 ....

TV2-AR

tl permits accurate alignment of the
t telecine projector with the telecine
ttt ino multiolexino chains. lts resolu-7/. .'^'- ^^..^---

Television Operational Registration Test Pattern
This test pattern is designed to pro-
vide a television signal suitable for
aligning, adjusting and checking
multiple-channel color cameras for
combined optical, mechanical, and
electrical registration. lt is made in
accordance with SMPTE Recom-
mended Practice RP 27.2.

TELEVISION OPERATIONAL
REGISTRATION TEST PATTERN
TV35-OR-50 ..... (50fr,

35-mm lilm)
w3s-oR-100 . .. . (10ofr,

35-mm film)
TV16-OR-50 ..... (50fr,

16-mm film)
TV16-OR-i00 .... (100ft,

16-mm film)
TV2-OR . . (2x2-inch

transparency)
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Television Mid-Frequency Response Test Pattern

TyPe A

This test pattern is used as an opera-
tional check of the mid-frequency
response of a television system and
is suitable for the following opera-
tional checks: (a) Performance of
video amplifier circuitry under con-
ditions that can occur at average

TyPe B
signal levels corresponding to pre-
dominantly light and predominantly
dark scenes; (b) Operational setuP
and adjustment of video amPlif ier
mid-f requency ampl itude and/or
delay distortion (phase response)
controls.

This test patern is produced in two
types: Type A, black bars on a white
background and Type B, whi.te bars
on a black background. lt is made
in accordance with SMPTE Recom-
mended Practice RP 27.5.

TELEVISIO N ITIID.FREOUENCY
RESPONSE TEST PATTERI{
Note: when orderlng pleare rpecify
Type A, Biack Bars,ot
Tlpe B,While Barc.
w3s-FR-50 ......(soft

35-mm fllm)
w35-FR-100 . . . . .(100 tt,

35-mm lilm)
w16-FR-50 . . . .. .(5ofr,

16-mm lilm)
w16-FR-100 . . . . .(100 ft,

1&mmlilm)
W2-FR .. (2x2-inch

transparency)

I
I

I

-

Television Sale Action and Safe Title Area Test Pattern
This test pattern indicates the safe
action image area within which all
significant action must take place
and the safe title image area within
which the more importanttitle in-
formation must be confined to insure
visibility of the information on the
majority of home television receiv-
ers. lt is a valuable tool lor com-
parison of program material with
available image area, and for check-
ing of edge maskings of monitors.
It is made in accordance with
SMPTE Recommended Practice
RP-27.3.

TETEVISION SAFE ACTIOil
AND SAFE TITTE AREAS
TEST PATTERN
TV35-SA-50 . . . . . .(50 ft,

35-mm talm)
w3s-sA-100 . . . ..(100tr,

35-mm lilm)
w16-SA-50 . . . .. .(50tt,

16-mm lilm)
TVlo.SA-too . . . . .(1oo fr,

16-mm film)
TV2-SA .. (2r2Jnch

lransParencY)

Television Deflection Linearity Test Pattern
This test pattern is to be used in
conjunction with an electronically
generated grating signal, as speci-
fied in IEEE Standard 20. to facilitate
the adjustment of deflection line-
arity and the measurement of geo-
metric distorition of television cam-
eras and picture display devices.
This test pattern is made in accord-
ance with SMPTE Recommended
Practice RP 38-1.

TELEVISION DEFLECTION
LINEARITY TEST PATTERN

w3s-DL-50 . .. . . .(501r,
35-mm film)

w35-DL-100 . . . . .(100 tt,
35-mm film)

TV16-DL-50 . . . . . .(50ft,
16-mm lilm)

w16-DL-100 . . . . .(100 lt,
1&mm film)

W2-DL .. (2r2-inch
transParencY)

OBOOOOOBOOOOO
coocoo

oooooooDooooo
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oHoo9ooHooooo
.j,t,E,,j,E,.E
oKoooooKooooo

L sdERP$ L O O
oMoooooMooooo

o
oo

o
oo
,9-6
oo
oo
.9

o
oo

o
oo

oo
o
oo
9ro-
oo
oo
9"6"
oo
o
oo

Universal Jitter, Weaye, and Travel Ghost Test Pattern
This test pattern has been designed
to facilitate the day-to-day opera-
tional checking of jitter, weave, and
travel ghost in 35-mm and 16-mm
projectors for television use. lt is
equally appropriate for the opera-
tional checking of motion-picture
theatrical and preview-room pro-
jectors in the same formats. lt is
made in accordance with SMPTE
Recommended Practice RP 27.4.

UNTVERSAL JITTER, WEAVE
AND TRAVEL GHOST TEST PATTERN
u35-lw-50 ...... (50 lt,

u35-JW-100 .

u16-JW-50 ..

ul6-JW-100 .

35-mm lilm)
.... (100tr,

35-mm lilm)
.... (50tt,

16-mm film)
.... (100tt,

16-mm film)
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Subject

Film Dimensions

8mm, Perforated super 8,

Film Usage, Camera

regular8....

No. Journal

PH22.157-1971 June l9'7 |
R1977

PH22.7-1976 Oct. 19"16

PH22.201M-1981 Nov. 1981
. ... .PH22.59-1974 June 1974l6mm, Perforated regular 8,

2R-r500 ......PH22.17-1914

l6mm, Perforated super 8,

fi-3). PH22.l5r-1981
0 -4) . PH22.r68-1973

R1980
l6mm, lR .... ....PH22.109-1980
l6mm, 2R .PH22.ll0-1980
35mm, Perforated super 8,

2R-1664 (1-0) . .. . .. .PH22.169-1980
5R ... PH22.16s-1981

35mm, Perforated l6mm,
3R(1-3-0) .,.PH22.171-1980

35mm, Perforated 32mm,
2R . .. .PH22.73-r981

35mm, BH . PH22.93-1980
35mm,CS-l870 ...PH22.102-1980
35mm,DH-1870 .....PH22.1-1981
35mm, KS . PH22.139-1980
65mm,KS ... .....PH22.145-1981
70mm, Perforated 65mm,

KS-t870 .....PH22.119-1981

lR ... PH22.149-1981 Dec. l98l

Subject

super 8

l6mm
super I 6
35mm

Rl98l

Image Areas, Printer

super 8 on l6mm (l-3) . . . . .PH22.181-1973
R1979

o -4) . PH22.r53-1979
superS on 35mm ...PH22.179-1980
l6mm Contact (positive from

negative and reversal) . . .PH22.48-1916
l6mm to 35mm Enlargement

Ratio . ...RP66-1976
super l6 to 35 Enlargement

Ratio . .....PH22.201M-1981
35mm to l6mm Prints and

Dupe Negatives ....... .. .RP 65-1976
35mm Release Picture-Sound

Continuous Contact . . .PH22.lll-1965
R1975

Image Areas, Projectable

8mm Release Prints

No. Journal

Apr. 1976
Dec. l9'7 6
Feb. 19'77

Apr. 197 5

Jan. 1981 I

Dec. l98l
Aug. 1913

May l98l
May l98l

May l98l
Oct. l98l

May l98l

Oct. 198 I

Apr. l98l
Apr. l98l
Dec. l98l
Apr. l98l
Dec. l98l

Dec. I 98 I

Apr. 1973

Sept. 1979
Nov. 1980

Oct. 1976

Jan. 1977

Nov. 198 I

Jan. 19'17

Dec. 1965

.PH22.2r-r915
PH22.156-t916

regularS .... ......PH22,20-1975
super8 ....PH22.154-1976
l6mm . .....PH22.8-1969

Rr975
l6 & 35mm TV

Review Room . PH22.148-1967
Rr978

35mm . .. .PH22.195-1977
70mm . .. .PH22.152-1969

R1976

Sound

Photographic Record
super 8 . ..PH22.182-1978
l6mm . ...PH22.41-1915

2-track .. . .PH22,204
35mm . ....PH22.40-1978

2-track ....PH22.203

RP 56-1974 Jan. 1975
Rt979

Feb.
Dec.
Dec.

t97 6
t97 6
t969

l6mm PH22.9-t976

Film Usage, Projector

regular8 .... ......PH22'22-1975 Apr.
Rt98l

super8 ....PH22.155-1976 Dec.
l6mm . ....PtI22.10-1980 July
35mm . ..,PH22.194-1977 Sept

super t

Image Areas, Camera

regular8.......

R - Reaffirmed.
I Proposed standard, practice or guideline

35mm . ,....PH22.2-1919 Sept. 19'79 Dec. 196'l

Sept. 197'7

Dec. 1969

Nov. 1978
Mar. l9'76
Apr. 19791

Aug. 1978
Apr. I 979r

Magnetic Record
regular8 .... ....PH22.135-1975 Oct. 1975

197 6

t91 6

l98l
t9'7',l

PH22.l9-1976 Oct. t9'76

Society of Motion Picture and Television Engineers
862 Scarsdale Ave.

Scarsdalc, NY 10583
(9t4) 472-6606
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Subject

super8 ...PH22.164-1975
l6mm100mil ... .PH22.ll2-1977

200 mil PH22.97-1915
35mm3track . ....PH22.86-1975

4 track PH22.108-1974
Rr980

release ......PH22,137-1981
6 track PH22.186-1974

R1980
70mm . ..PH22.185-1980

Modulation, sound level . . PH22.183
Spectral Re6ponse, super 8

reproducers ...RP109
Useand Care,test films .......RP 45-1972

Rt977

Stripe

regular8 .... ......PH22.88-1976
super8 ....PH22.161-1980
regular 8 on 16mm .PH22,136-1976
super 8 on l6mm

(l-3). PH22.176-1976
fi -4) . PH22.162-r980

super 8 on 35mm (5R) . ....PH22.163-1980
l6mm30mil ... ...PH22.101-1976

50mil . ......PH22.127-1976
100 mil PH22.87-1966

Rt977
35mm 4-track release . .. .. .PH22.177-1970

R1976

Television

Alignment Color Bar Signal . . . . ECR l-1978
Color Temperature, monitors . . . RP 37-1969

R1976
Review Room Screens . RP 4l-1974
Comparator ..RP52-1974

Density, Monochrome,
Films and Slides .

Density. Color .

. RP 7-1970
Rt976

RP 46-1972
R1977

llluminator for Test Pattern
Transparencies .... ..RP72-1977

Image Area
l6mm Film PH22.96-1963

Rr975
35mm Film PH22.95-1963

Review Rooms
R197s

PH22.148-1967
R1978

Slides and Opaques . . . .PH22.94-t973
Rt979

Monitors, Setting of White
for ... ...RP7l-1977

2X2SlideMount. .....RP9-1977
Test Patterns
Alignment . .RP 27,1-1977
Cameras, studio and field . . .RP 27.6-1972

telecine . .RP 27.7-1972
R1977

Linearity ...RP38.1-1971
R1976

Mid-Frequency Response . . .RP 27.5-1977

Journal

Oct. 197 5

Nov. 1977
Apr. l9'16
Apr. 1976
Mar. l9'15

May l98l
Oct. 19721

Sept. l98lr
Aug. l9'12

Apr. l9'72

May 1978

Subject

Picture Steadiness . .RP 27.4-1972
R1977

Registration RP 27.2-1971
R1976

Safe Areas .RP 27.3-1972
R1977

Journal

June l9^12

Apr. 19'12

June l9'72

Nov. l98l
Feb. 197 5

Oct. I978
Sept. 1969

Nov. 1976
Feb. I 98 |

Nov. '1976

Dec. l9'7 6
Feb. I 98 I

Feb. I 98 I

Nov. 1916
Nov. l9'76
Aug. 1966

Jan. 197 |

Nov. 1974
Nov. 1914
Mar. 19812

Apr. 1970

Sept. 1912

June 197'7

Oct. 1963

Oct. 1963

Dec. 1961

Nov. 1973

June l9'7'7
Dec. l91T

Test Films

Photographic
regular8 Registration .....

super8 Registration ......

. RP l9-1965
R1975

. RP 32-1969
R197s

SoundProjector .... ...RPl8
l6mm Buzz-Track ...RP67-1976

Flutter ...RP70-1977
. ProjectorAlignment ......RP82-1978
Registration ......RP20-1965

R1975
ScanningBeam. ..RP8l-1978
Sound Focusing . . .. ..... .RP63-1976
Sound Projector ... .. .....RP 18:1964

R1970
TheaterTest .. ...RP35-1969

Rr977
35mm Buzz-Track ...RP68-1976

Flutter ...RP97-1981
ProjectorAlignment ......RP 40-1971

R1977
ProjectorTest .. ..RP33-1968

Rr977
ScanningBearn. ..RP69-1977
Sound Focusing . . .. . .. . ..RP 64-1976
TheaterTest .. ...RP35-1969

Rt977
70mm Projector Alignment . . . RP 9l-1981

Magnetic
super 8 Azimuth Alignment . . .RP6l-1975

Flutter. ..RP62-1975
Multifrequency ....... .. .RP92-1980

l6mm Azimuth Alignment . . . .RP 78-1978
Flutter ...RP76-1977
Multifrecluency ..........RP90-1919

35mm Azimuth Alignment . . . .RP 77-1978
4-Track ..RP80-1977
Flutter. ..RP75-1977
4-Track ..RP79-1977

Video Magnetic Tape Recording

Tape Care and Handling . . . RP 103
Helical Scan
Code, Time and Control,

Recording Requirements . . RP 93-1980
Raw Stock, ReferenceTape . . . ..V98.26M
Reels, l-in .....V98.24M
Tape, l-in .....V98.25M
Type B l-in

Basic Parameters ......C98.15M-1980
Carrier Frequencies
and Pre-emphasis .......RP84-1980

Frequency Response
and Operating Level . .C98.17M-1980

Record Dimensions ... .C98.16M-1980
Reference Tapes
VideoandAudio. ....RP107

Record Dimensions V98.30M
Recorder Parameters . .. ..V98.29M

Tracking-Control Record . . RP 83-1980

Jan. 1966

Sept. I 969

Sept. 1980r
Mar. 19'77

Aug. 1971
Mar. 19'19
Jan. 1966

Feb. 1979
Aug. 1976
Nov. 1964
Sept.19801
June 1969

Mar. 19'7'7

Sept. I 98 I
Aug. 197 |

Dec. 1968

Aug. 19"/'7

Aug. 1916
June 1969

Sept. I 98 I

May 1976
May 1976
Apr. l98l
Aug. 1978
July I 978
Jan. 1980
Aug. I978
June 1978
July 1978
June I 978

May 1978
Sept. 1972
Sept. 1972

Dec. 19801

Apr. 1981

Oct. 19801

July 1980r
July I 9801

Apr. 1980

Apr. 1980

June l98lr
June I 98 ll
June l98ll
Apr. 1980
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Subjecl

Type C l-in
Basic Parameters .... ..C98.l8M-1979
Frequency Response

and Reference Level . . C98.20M-1979
Record Dimensions ....C98.19M-1979
RecorderParameters .. ...RP86-1979
Reference Tapes
Interchange . .RP 100
VideoandAudio. .....RP99

Record Dimensions .......V98.28M
Recorder Parameters . . . . .V98.27M

Tracking-Control Record . .RP 85-1979
Type E 3/4-in

Carrier Frequencies,
Pre-emphasis, Audio
and Control Signals . . . . . .RP87-1980

Cassette Dimensions . . .C98.22M-1980
Receiver/ Monitor
TestTape ....RP96

Record Dimensions .. ..C98.21M-1980
SmallCassette ..... .V98.31M

Type F l/2-in
Carrier Frequencies and
Pre-emphasis ....RP88-1980

Records and
Parameters ...C98.23M-1980

Quadruplex
Audio2 Level/Response ... ......RP 102

Code, Time and Control . . . V98.l2M-1981
Recording Requirements ... ..'RP l0l

DropoutDetection ....RP47-1972
R1978

. RP 89-1978

Subject

15in/s,HB ... ...RP43-1975
7.5in/s,HB... ...RP44-1975

Vertical Interval
Signal . .. ...RP 57-1914

R1980
Time and Control Code . . RP 108

MISCELLANEOUS

Cartridge, Super 8 Camera

Notches ...PH22.166-1981
Silent

50 Ft.
Model I
Aperture, Profile, Pressure

Pad, Film Position . . .PH22.159.2-1980
Camera Run Length,
Perforation Cut-Out,

Endof RunNotch .......PH22.200M
Cartridge, Cartridge-

Camera Interface,
Take-Up Core Drive . PH22.159.1-1980

Model II
Cartridge, Cartridge-Camera
Fit,Core . ....PH22.190-1976

Film Length,
CameraRun.. PH22.188-1976

Position PH22.189'1976
Speed, Color Balance,
Identification .PH22.l9l-1976

Sound
50 Ft.

Model I
Aperture, Pressure Pad,

Film Position ..PH22.198-1980
Camera-Run Length,

Perforation Cut-Out,
End-of-Run Notch . . PH22.200M-1980

Cartridge, Cartridge-Camera
Interface, Core Drive . .PH22.197'1980

Pressure Pad Flatness,
Aperture Profile . .....PH22.199-1980

200 Ft.
Model I
Aperture, Profile, Film Position,

Pressure Pad. Flatness .. . ...PH22.206
Camera-Run Length,

Perforation Cut-Out,
End-of-Run Notch . . ... ..PH22.200M

Cartridge, Cartridge-Camera
Interface, Core Drive PH22'205

Dual-Progr
Headwheel

am Audio
and Guides

Journal

Feb. 1980

Feb. 1980
Feb. 1980
Feb. 1980

Oct. 19801

Oct. 1980'
Oct. 1980'
Oct. 1980r
Feb. 1980

May 1980
May 1980

Oct. l9'191
May 1980
Nov. l98l I

May 1980

May 1980

Dec.1980r
Aug. l98l
Dec.1980'
Dec. 19'12

May. 1980r
Dec. 1963

Sept. 1967

Jan. 1980
May 197'l

July l98l

Oct. 1981
Dec. 19'77
Feb. .19'7 |

Mar. 1976

Feb. l9'l I

Oct. 1981

May 197 5

Aug. 1978
Aug. 1968

July l98l I

Jan. 1978
Mar. 198 I I

Jan. 1978
Mar. 1981 |

Sept. 1968
Mar. 19812

No. No. Journal

June 19'l6
June 19'7 6

Dec.19812
Jan. 19'l5

Sept.198lr

Nov. 1981

Nov. 1980

Nov. 198 I I

Feb. l98l

Sept. 1976

Sept. 1976
Sept. l9'76

Sept. l9'16

Aug. 1980

Aug. 1980
Nov. 198 1 

|

Aug. 1980

Aug. 1980

Aug. l98l I

Nov. 198 I I

Aug. l98l I

Labels
RP 3G1978
RP 26-1968

R1974
Leader, monochrome ..C98.2-1963

R1975
color. .'..C98.9-1967

Rl97s
Modulation Practices . . RP 6-1979
Patch Splices ' . RP 5-1976
Records, Characteristics of
Audio . .. .. .V98.3-1980

Record Dimensions, Video,
Audio and Tracking Control . . V98.6-1981

Record, Tracking Control RP 16-1977

Reels,2in. .-.. .......C98.5-1970
R1976

ll2in . ..C98.14-1975

Speed .

R1981
. c98.4-1970

R1976
v98.13-1981Spools, Cartridge
RP 60-1975Labels

Mar. 1979
Feb. 1979
Mar. 1968

R1980

TapeDimensions ... .'C98.1-1978
Tape Vacuum Guide . .RP 1l-1968
Tape Usage, Cartridge/

-CassetteSpools. .'.EG6
Test Tapes

Multifrequency
15 inls . ..C98.8-1977

7.5 in/s

Video Frequency,
15 in/s, LBM . '..RP 29'1968

R1980

Conference

AudioReinforcement .......ECR4 June 1979r

Projectiqn ..ECR3 June 1979r

Corss for Raw Stock Film PH22.37-1975 Oct. l9'75
R1981

Density Measurements

Calibration of Densitometers . . . RP l5-1970 Apr. 19'70
R1976

.PH22.111-1968 Mar. 1969

R1979

c98.ll-r911
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Subject No. Journal

Edge Numbering, l6mm Film . . .PH22.83-1972 Dec. 1972
R1978

l6mm Release Prints . .RP 54-1974 July 1974
R1979

Electro-Acoustic Response,

Control Rooms and Theaters .PH22.202 Jan. 19791

Emulsion Orientation

Print Winding . RP 39-1970 Apr. 1970
R1976

Raw Stock Winding .PH22.75-1975 Mar. 1976
Super 8 Release Prints . RP 42-1970 Dec. 1970

R1976 Dec. 19812

Film Length,8mm Camera Spool

(25 ft Capacity) . . . PH22.143-1975 Feb. 1976
Rr981

Subject

Raw Stock ldentification PH22.184-1913 Nov. 19'13
Rt980

Container Edge . .,. . . . .ECR 2-1919 Sept. 1979

Reels
regularS .... ......PH22.23-1975 Apr.

Rl98l
super8 ....PH22.160-1977 July
l6mm . ....PH22.11-1975 Mar
35mm . .....PH22.4-1976 Apr.

LargeCapacity . ... .....PH22.193-1976 Apr.
Shipping .. . .. . .PH22.192-1976 Apr.

70135 mm .PH22.141-1976 Apr.

Reversal Color Film Speed . . PH22.146M-1980 May 1981

No.

Safety Film . PH22.31M-1980

Screens

Gain
Determination ........RP94-1980
Installation ..RP95-1980

Luminance
Drive-inTheaters ....RP12-1972

R1980
IndoorTheaters .. .. .....PH22.196-1978
Measurement ......RP98-1981

Review Rooms, 8 mm . RP 5l-1974
Rt979

Slides & FilmStrips ...RP59-1975
R1980

SensitometricStrips . ....RP14-1970
R1976

Splices

l6 & 8mm
Laboratorytype .. .PH22.77-1975

Projectiontype .. ..PH22.24-1975

super 8

Cemented .. .. . .PH22.172.1-1969
R1975

Tape . ..PH22.172.2-1976
70mmreinforcement ...RP23-1979

Spools

8mm, 25-ft capacity . . .

Double 8, 100-ft capacity

I 6mm, daylight-loading,
50- to 400-ft capacity

Journal

197 6

19'7'l
t97 6
t9'77
19'.t"1

197',l
1977

GraphPaper ....RP22-1966
R1976

Image Quality, 70, 35, 16mm . . . . EG 5

Jump and Weave, 70, 35, l6mm RP 105

Leaders

Preprint, 8mm . RP 49-1973
R1979

Universal .. .PH22.55-1975

Lenses

..PH22.90-1964
R1977

Dec. 1966
Sept. 1980'

July l98l t

Jan. l98l '

Mar. 1973

Mar. 1976

June 1964

Feb. 1977
Mar. 1980r

May 1965

. . .PH22.107-1975
Rl98l

. ..PH22.173-r975
R1981

.. .PH22.174-1975

July 1981

June 1981
June 1981

Dec. 1972

Aug. 1978
Sept.1981
May 1974

May 1975

Apr. 19'70

Apr. 1976
Jan. 1981 |

Apr. 1976
Jan. 19811

Mar. 1970

Dec. 19'76
Jan. 1980

197 6

1976

Feb. 1976
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ApertureCalibration .....

Focal Lengths,
Markings, 35 & 70mm . .PH22.28-1976

Focus Scales, l6mm and 8mm
Cameras . .. ...PH22.74-1965

Rl98l

Spindles
super8projector ......RP50-1974 May 1974

R1979
l6mm camera .RP 24-1967 July 1967

Rle78
l6mmprojectqr .... ...RP34-1968 Dec. 1968

R1978
35mm rewind . . RP 2l-1976 May 1977

Lens Mounts

l6mm & 8mm Cameras

Lubrication 16 & 8mm Prints

PH22.76-1960
R1979

. .RP 48-1973
R1979

Feb. 1960

Mar. 1973

Nomenclature

Cartridge/Cassette . ...RP58-1974
R1980

Film .. .....PH22.56-1978

Jan. 1975

Nov. 1978

Notching, Scene Change, 35mm

Photometric Performance

Incandescent Lighting Units

.RP 53-1974 July 1974

.RP 4-t958 Sept. 1958
R1977

Feb.

Feb.



Subject

Sprockets

regular8 .... .RP73-1977
super 8 RP 55-1974

R1979
l6mm. .......RP74-1977
35mm . ... .PH22.35-1962

R1976

Synchronization,sound-picture ...RP25-1968
R1978

Subject

Tension,35mm Systems,

No.No. Journal

RP 106

Journal

Jan. l98l I

Jan. 19811

July l96l

May 1964

Jan. I 978
Jan. I 975

Jan. 1978

May 1962
Mar. 19801

Mar. 1968

Test Methods, Sound Distortion
Cross Modulation, Variable-

Area . RP 104
I nterrnodulation, Variable-

Density PH22.5l-1961
R1975

Unsteadiness, H igh-Spced
Camera . .RP 17-1964

Rr976
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ANS| PH22.56-1978
Revision of PH22.56-197 1

American National Standard
nomenclatu re for moti on-picture f i I m used
in studios and processing laboratories

Secretoriot: Society of Molion Piciure ond Television EngineersApproved July17,1978

l. Generql
t.l Mofion Picfure. A series of imoges presented

in ropid succession with obiects represented in

successive positions either unchonged or chonged

ond producing, becouse of the persistence of vi-

sion, the opticol effect of o continuous picture.

1.2 Motion-Piclure Film. A, thin flexible sirip of
plostic, complying with o dimensionol stondord
os defined herein, whose use is specific to the

process of monufocturing o motion picture.

NOTE: Motion-picture film, perforoted or unperforoled,
is usuolly described by o nome reloting to or designoting

fhct port of the system for which it wos designed, i.e., the

ferms color negofive, releose positive, seporotion mosler

positive, sound recording, electronic video recording, elc.

1.2.1 Row Stock. Row stock is film which hos

not been exposed or processed.

1.2.2 Film Bose. Film bose is the plostic mo-

teriol upon which o photogrophic emulsion or
other moteriol moy be cooted.

NOTEr All film bose monufoctured in the United Stotes

for motion-picture use since 1952 hos been sofety bose'

1.2.2.1 Sofety Bose. Sofety bose is the

slow-burning film support used for motion-pic-

ture films which complies with Americon Notionql
Siondord Specificotions for Motion-Picture Sofety

Film, PH22.31 -1 9 67 (R I 973).

1.3 Mognetic Sound Filrn. Mognetic sound filrn

is o film bose hoving film perforotions olong one

or both edges ond beoring o mognetic cooting,
either completely ocross the film or in stripes, the

cooling being copoble of occepling ond rePro-

ducing sound records.

NOTE: Unperforoted moteriols usuolly ore referred lo
os mognelic toPe.
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1.4 Perforofions. Perforotions ore the regulorly
ond occurotely spoced holes thot ore punched

throughout the length of motion-picture film.
These holes ore engoged by the teeth of vorious

sprockets ond pins by which the film is tronsported
ond positioned os it trovels through comeros,
processing mochines, proiectors ond other film-
hondling mochinery.

1.4.1 Perforolion Pifch. The perforotion pitch

is the distonce from the bottom edge of one

perforofion to the bottom edge of the next perfor-
otion, meosured olong the length of the film.

NOTE: Perforotions ore being identified currently by
two-lefier designolions such os BH (Bell & Howell), KS

(Kodok Stondord), DH (Dubroy-Howell) or CS (Cinemo-

Scope). A numerol, such os 1866, designoles ihe pitch in
ten lhousondths of on inch. A designotion, 1R, 2R, etc',

used with films hoving 'l 6-mm, regulor 8 or super 8 perfor-
otions, refers lo the number of rows of perforotions ocross

the norrow dimension of the film. The recommended
designotors for 8-mm films ore "8-mm Type S" for super

8 film ond "8-mm Type R" for regulor 8 film.

1.4.2 35-mm Perforation, BH-\866. The 35-

mm negotive perforotion hos shorp corners,
curved sides, o nominql width of 0.110 in (2.79

mm) ond o height ol 0.073 in {I.85 mm) (Ameri-

con Notionol Stqndord Dimensions for 35-mm

Motion-Picture Film Perforoted BH, PH22.93-
1974\.

NOTE' This perforoiion ond pitch ore used for nego-

iive ond some speciol-PurPose 35-mm films.

1.4.3 35-mm Perforotian, BH-l870. The 35-
mm negotive perforotion hos shorp corners,
curved sides, o nominol width of 0.110 in (2.79

mm) ond o height of 0.073 in (1.85 mm) (Ameri-
con Notionol Stqndord Dimensions for 35-mm

Motion-Picture Film Perforoted BH, PH22.93'
't974).

CAUTION NOTICE: This American National Slandard may be revised or withdrawn at any time. The procedures of the American National Standards Insti'
tute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of publication. Purchasers of American

National Standards may receive current information on all standards by calling or writing the American National Standards Institute, Printed in USA

Copyrighr @tSZS O, 0R American Narional Standards Instituto, 1430 Eroadway, New York, N.Y' IOOf E
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NOTE, This perforolion ond piich ore normolly used

for films for speciol effects such os bockground plotes.
(See 3.1,4.)

1,4.4 35-mm Perforotion, KS-l866. The 35-
mm positive perforotion is rectongulor in shope

wifh o width of 0.1l0 in (2.79 mm), o height of
0.078 in (1.98 mm), o filler in eoch corner with o
rodius of 0.020 in (0.51 mm) ond o pitch of 0.1 866
in (4.74Q mm) (Americon Notionol Stondord Di-

mensions for 35-mm Moiion-Picture Film Perfo-
roted KS, PH22.l 39 -1 97 4).

NOTE: This perforolion ond pitch ore used lorgely for
35-mm photogrophic sound recording purposes ond for
65-mm comero negotive film.

t.4.5 35-mm Perforotions, KS-1870. The 35-
mm positive perforofion is rectongulor in shope
with o width of 0.'l'10 in (2.79 mm), o height of
0.078 in (l.98 mm), o fillei in eoch corner with o
rodiusof 0.020 in (0.51 mm) ond o pitch of 0.1 870
in (4.750 mm) (Americon Notionol Stondord Di-
mensions for 35-mm Moiion-Picture Film Perfo-
roted KS, PH22.1 39 -1 97 4).

1.4.6 35-mm Perforation, DH-\870. This per-
forotion is rectongulor in shope with o height of
0.073 in (l .85 mm), o width of 0.1 I 0 in (2.79 mm),

o fillet in eoch corner with o rodius of 0.013 in
(0.33 mm) ond o pitch of 0.1870 in (4.750 mm)
(Americon Notionol Stondord Dimensions for
35-mm Moiion-Picture Film, DH-1870, PH22.l-
teTs).

1.4.7 35-mm Perforotion CS-I870. This per-
forotion is rectongulor in shope with o helght of
0.073 in ('1.85 mm), o width of 0.078 in (l "98 mm),
o fillet in eoch corner with o rodius of 0.013 in
(0.33 mm) ond o piich of 0.'1870 in (4.750 mm)
(Americon Nationol Stondord Dimensions for
35-mm Motion-Picture Film, CS-l 870, PH22.102-
1974). The outer edge of this perforotion is ol o
different distonce from the edge of the film thon
the olher 35-mm film perforotions listed qbove.

NOTE: This perforofion is used on 35-mm releose prints
hoving four mognelic sound slripes; one on eoch side of
fhe perforoiions.

1.4.8 65-mm Motion-Picture Film, KS-1866"
The 65-mm negotive perforotion ls rectongulor in

PH22.56-19V8
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shope wiih o width of 0.1 I 0 in (2.79 mm), o height

of 0.078 in (1.98 mm), o fillet in eqch corner with
o rodius of 0.020 in (0.51 mm) ond o pitch of
O.'f 866 in (4.740 rnm) (Americon Noiionol Stond-
ord Dimensions for 65-mm Moiion-Picture Film

Perforoted KS, PH22.l 45-197 5).

NOTE, The perforotion for this film is the some os for
35-mm molion-piclure film, KS-l866, buf the morgin ond
loterol distonce between perforotions ore different'

1.4.9 65-mm Motion-Piclure Film, KS-l870.
This 65-mm negotive perforotion is the some os

for 65-mm motion-picture film, KS-I866, except
for the perforotion pitch (Americon Notionol
Stondord Dimensions for 65-mm Moiion-Piciure
Film Perforoted KS, PH22.145-1975).

I.4.f O 71-mm Motion-Picture Film Perforoted
65-mm,KS-l 870. The 70-mm positive perforotion
is rectongulor in shope with o width of 0.110 in

(2.79 mm), o height of 0.078 in (1.98 mm), o fillet
in eoch corner with o rodius of 0.020 in (0.51 mm)

ond o pitch of 0.'1870 in (4.750 mm). This film is

intended to be printed from 65-mm motion-picfure
film, KS-1866, or from on opticolly enlorged 35-
mm onomorphic negofive imoge. The qdditionol

morgin width is designed to occommodote mog-
netic sound records (Americon Notionol Stondord
Dimensions for 70-mm Moiion-Picture Film Perfo-
roted 65-mm, KS-l 87O, PH22.1 19-197 5).

NOTE: This 70-mm film perforoted 65-mm, is used for
motion pictures. lt should be distinguished from lwo other
types of perforoled 70-mm film which ore used for still
pictures. These ore described in Americon Notionol
Stondord Dimensions for l"fnperforoted ond Perforoted
Photogrophic Film in Rolls, Including leoders ond Troil-
ers, for Aeriol ond Reloted Uses, PHI .10-1976.

l.4.lt l6-mm Perforolion The l6-mm per-
forotion is rectongulor in shope with o height of
0.050 in (1.27 mm), o width of 0.072 in (1.83 mm)
ond o fillet in eoch corner with o rodius of 0.010
in (0.25 mm). tt is used on the following films'

l.4.f l"l 35-mm Motion-Picture Film Per-
forofed 32-rnm, 2R-2994" This is o 35-mm film
wiih l6-mm perforotions so arronged thot iI 1rh
mm ore slit from eoch edge of the film ond the
film were slit down the middle, two l6-mm films
would result, eoch hoving one row of perforo-
tions. The perforotion pitch,O.2994 in (7.605 mm),
is normolly used for negoiive film ond some

speciol-purpose films (Americon Notionol Stond-
ord Dimensions for 35-mm Motion-Picture Film

Perforoted 32-mm, 2R, PH22.7 3-1 97 4).



1.4.11.2 35-mm Motion-Piclvre Film Per-
foroted 32-mm, 2R-3000. This is o 35-mm film
wirh 16-mm perforotions so orronged thot when
lrh mm ore slit from eoch edge of the film ond
the film is slit down the middle, two l6-mm films
result, eoch with one row of perforotions. The

perforotion pitch specified is normolly used for
positive, film ond some speciol-purpose films
(Americon Notionol Stondord Dimensions for
35-mm Motion-Picture Film Perforoted 32-mm,
2R, PH22.73-1974).

1.4.11.3 35-mm Motion-Picture Film Per-
f oroted I6-mm, 3R-2994 (I -3-0). This is o 35-mm
film with l6-mm perforotions (Americon Notionol
Stondord Dimensions for 35-mm Motion-Piciure
Fifm Perforoted l6-mm, 3R (l-3-0), PH22.171-
1974). The principol use of this film stock is os on
intermediote film in the production of prints by
the double-ronk printing system.

NOTE: Numerols (e.g", l-3-0) ore qdded to the title
of some stondords io specify how the rows of perforo-
lions ore ploced on the film. The perforotion rows ore
numbered storting ot the reference edge. The reference
edge is the edge neorest fo thot row of perforotions
which is reloined in one of the l6-mm sfrips thot moy be
generoled by oppropriote slitting of lhe porent 35-mm
film. A row of perforolions which is discorded is olwoys
given the number 0.

1.4.1t.4 35-mm Motion-Piclure Film Per-
foroted l6-mm,3R-3000 (l-3-0)" This is o 35-mm
film with l6-mm perforoiions so orronged thot if
3 mm ore slit from the selvoge edge of the film
ond the film were slit down the middle, two I6-mm
films would result, eoch hoving one row of per-
forotions (Americon Notionol Stondord Dimen-
sions for 35-mm Motion-Picture Film Perforoted
l6-mm, 3R (l-3-0), PH22.171-1974). The perfo-
rotion pitch, 0.3000 in (7.620 mm), is normolly
used for positive film.

t.4.11.5 l6-mm Motion-Picture Filrn, lR-
2994. This film is I6 mm in width, perforofed
olong one edge only (Americon Noiionol Stond-
ord Dimensions for 1&mm Motion-Picture Film
Perforoted I R, PH22.109-1974). This perforofion
pitch is normolly used on comero film.

NOTE: The formols referred to os "super 't 6" os well
os regulor 16 moy be exposed on this film (Americon
Notionol Stondord Dimensions of l6-mm Motion-Picture
Comero Aperture lmoge, PH22.V -197 6).
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f .4.1I.6 l6-mm Molion-Picture Film, lR'
3000. This flim is 15 mnn in width, perforoted
olong one edge only (Americon Noiionol Stond-
ord Dimensions for 16-mm Motion-Picture Film

Perforoted I R, PH22.l 09-1974). This perforotion
pitch is normolly used on sound positive film.

f .4.I | .7 16-mm Motion-Piclure Film, 2R'
2994. This film is 16 mm in width, perforoted
olong both edges (Americon Notionol Stondord
Dimensions for 16-mm Motion-Picture Film Perfo-
roted 2R, PH22.1l0-1974). This perforotion pitch
is normolly used on both block-ond-white ond
color cqmerq films.

1.4.1| .8 l6-mm Motion-Piclure Film, 2R-
3000. This film is 16 mm in width, perforoted
olong both edges (Americon Notionol Stondord
Dimensions for '16-mm Motion-Picture Film Perfo-
roted 2R, PH22.l10-1974). This perforotion pitch
is normolly used on silent positive film.

1.4.12 8-mm lype R (Regular 8) Perforotion.
The 8-mm Type R (regulor 8) perforotion is rec-
tongulor in shope with o height of 0.050 in (1.27
mm), o width of 0.072 in (.|.83 mm) ond o fillet in
eoch corner with o rodius of 0.010 in (0.25 mm).
This perforotion is identicol to the l6-mm perfo-
rotion described in 1.4.11 obove but for 8-mm
use hos o pitch of 0.1500 or O"1497 in (3.810 or
3.802 mm). lt is used on the following films:

1.4.12.1 35-mm Motion-Picture Film Per-
foroted 8-mm Type R (Regulor 8), 5R-1500. This
is o 35-mm film with 8-mm perforotions so or-
ronged thct if 3 mm ore slit from the selvoge edge
(identified by circulor holes between perforo-
tions) ond the fifm slit three times more, four 8-mm
Type R (regulor 8)films would result, eoch hoving
one row of perforotions. The perforotion pitch
specified is normolly used for positive film.

1.4.12.2 35-mm Motion-Picture Film Per-
f orated &-mm Type R (Regulor 8), 2R-1497. This
is o 35-mm film wiih 8-mm Type R (regulor 8)
perforotions olong eoch edge. The perforotion
pitch (0.1497 in or 3.802 mm) is normolly used for
negoiive film ond some speciol purpose films
which usuolly remqin unslit.

PH22.56-r978
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t.4.12.3 35-mm Motion-Picture Film Per-
foroted 8-mm Type R (Regulor 8), 4R-7500. This

is o 35-mm film with 8-mm perforotions so or-
ronged lhot when 11/z mm ore slit from eoch edge
ond the film slit down the middle, two '16-mm

films result which, when slit down the middle, pro-
duce four 8-mm Type R (regulor 8) films, eoch
hoving one row of perforotions. The perforotion
pitch (0.1500 in or 3.810 mm) is norrnolly used
for positive film.

1.4.12.4 I6-mm Motion-Picture Film Per-
foroled $-mm Type R (Regulor 8), 2R-1500. This
is o film l6-mm in width which when slit down the
middle resuhs in two 8-mm Type R (regulor 8)
films, eoch hoving one row of perforotions (Amer-
icon Nofionol Stondord Dimensions for l6-mm
Motion-Picture Film Perforqted 8-mm Type R (Reg-
ulor 8), 2R-1500, PH22.17-1974).

1.4.t3 8-mm Type S (Super 8) Perforotion.
The 8-mm Type S (super g) perforotion is rectong-
ulor in shope, with o height of 0.045 in (1.14 mm),
o width of 0.036 in (0.91 mm) ond o fillet in eoch
corner with o rodius of 0.005 in (0.13 mm). lt is

used in the following films:

1.4.13.1 35-mm Motion-Picture Film Per-
forated 8-mm Type 5 (Super 8), 2R-1664 (l-0).
This is o 35-mm film with 8-mm Type S (super 8)
perforotions on eoch edge (Americon Notionol
Stondord Dimensions for 35-mm Motion-Picture
Film Perforoted 8-mm Type S (Super 8),2R-1664
(1 -0), PH22. I 69- I 97 4). This fi lm is normo lly used
for preprint moteriol.

1.4"t3"2 35-mm Molion-Picture Film Per-
foroted 8-mm Type S (Super 8), 5R-1667 (1-3-5-
7-0).This is o 35-mrn film with g-mm Type S (super
8) perforotions so orronged thot when 0.030 in
(0.76 mm) is slit from one edge und 0.091 in (2.31
mm) is slit from the foctory-morked selvoge (dis-
cord) edge of the film ond slit three more tirnes,
four 8-mm Type S (super 8) films would result,
eoch hoving one row of perforotions (,Americon
Notionol Stondord Dimensions for 35-mm Motion-
Picture Film Perforoted Super 8, 5R-l 667 (1-3-S-
7-O), PH22.165-1973). The perforotion pirch
(O.1667 in or 4.234 mm) is normolly used for posi-
tive films.

1.4.I3.3 l6-mm Motion-Picture Film per-
foroted $-mm Type S (Super 8), 2R-1664 (l-4).
This is o l6-mm film wirh 8-mm Type S (super 8)
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perforolions on eoch edge of the film (Americon
Notionol Stqndqrd Dimensions for '16-mm Mo-
tion-Picture Film Perforoted Super 8, (l-4),PH22.-
168-1973). The principol use of this film is os on
intermediote film in fhe production of prints by
contoct printing methods.

f .4.t3.4 l6-mm Motion-Piclure Film Per-
foroted $-mm Type S (Super 8), 2R-1667 (1-4).
This is o l6-mm film wirh 8-mm Type S (super 8)
perforotions on eoch edge of the film so orronged
thot when the film is slit down the middle, two
8-mm Type S (super 8) films resuli, eoch hoving
one row of perforotions (Americon Nqtionol
Stondord Dimensions for 16-mm Motion-Picture
Film Perforoted Super 8, (l-4), PH22.168-1973)"
The perforotion pitch (0.1667 in or 4.234 rnm) is

normolly used for positive films.

1.4.13.5 16-mm Motion-Picture Film Per-
foroted 8-mm Type S (Super 8),2R-1664 (l-3).
(,Americon Notionol Stondord Dimensions for l6-
mm Motion-Picture Film Perforoted 8-mm Type S

(Super 8), (l-3), PH22.151-1975). The principol
use of this film stock is os on intermediote film in
the production of prints by the double-ronk print-
ing system.

I.4.t3.6 I6-mm Mo|ion-Picture Film Per-
foroted 8-mm Type S (Super 8),2R-1667 (l-3).
This is o film l6 mm in width which when slit down
ihe middle resuhs in two 8-mm Type S (super 8)
films (Americon Notionol Stondord Dimensions
for l6-mm Motion-Picture Film Perforoted 8-mm
Type S (Super 8), (l-3), PH22.151-1975). The
principol use of this film stock is for the produc-
tion of prints by the double-ronk printing system.

1.4.13.7 8-mm Motion-Piclure Film Perfo-
roted &-mm lype S (Super 8),1R-1664. (Americon
NstionotrStondord Dimensions for 8-mm Motion-
Picture Film Perforoted 8-mm Type S (Super 8),
1R" PH22.149-1975). This film is generolly used
os o comero negotive.

1.4.13.8 $-mm Molion-Picture Film Perto-
roted 9-mm lype S (Super 8), lR-\667. This film
is 8 mm in width with o single row of 8-mm Type S
(super 8) perforotions (Americon Notionol Stond-
ord Dimensions for 8-mm Moiion-Picture Film
Perforoted 8-mm Type S (Super 8), I R, PH22.149-
1975). The principol use of this film stock is for
comero originol film of the reversol type.



f .4.13.9 35-mm Motion-Piclvre Film Per-
fordted 35-mm ond B-mm fype S (Super 8), KS

2R-1866/58 3R-1664. This is o 35-mm film with
35-mm perforotions down eoch edge ond lhree
rows of 8-mm Type S (super 8) perforotions or-
ronged to produce three like 8-mm Type S (super
8) imoges. This film, with 35-mm pitch (0.1866 in
or 4.740 mm) ond 8-mm Type S (super 8) pitch
(0.1664 in or 4.227 mm) is normolly used os pre-
print moteriol for the following film'

| .4. | 3. I O 35-mm Motion-Picture Film Per-
foroted 35-mm and $-mm fype S (Super 8), KS
2R-1870/58 3R-1667. This is o 35-mm film with
35-mm perforotions down eoch edge ond three
rows of 8-mm Type S (super 8) perforotions or-
ronged so thot when 0.218 in (5.54 mm) is slit
from eoch edge ond the remoining film slit trarice

more, lhree 8-mm Type S (super 8) films would
result, eoch hoving one row of perforotions. The
35-mm pitch (0.1870 in or 4.750 mm) ond the
8-mm Type S (super 8) pitch (0.1667 in or 4.234
mm) ore normolly used for positive film.

1.5 Photogrophic Emulsion. A photogrophic
emulsion consists of dispersions of light-sensitive
moteriols in o colloidol medium, usuolly gelotin,
corried qs o ihin loyer on film bose.

NOTE: Photogrophic moteriols ore usuolly designoted
os negolive or positive fypes occording to their light
sensifivity (speed), or usoger negotive emulsions, in gen-
erol, being more sensitive lhon posilive emulsions.

1.5.f Block-ond-White Film. Block-ond-white
film corries on emulsion in which, ofter processing,
brightness volues of o scene ore reproduced only
in tones of the groy scole.

NOTE: Color prints moy olso be mode on block-ond-
white film by such methods os iron toning, color develop-
menl or imbibition (dye tronsfer).

1.5.2 Color Film. Color film corries one or
more emulsions in which, ofter processing,
brightness volues of o scene ore reproduced in
lerms of color scoles.

1.5.3 Reversol Film. A reversol film is one
which, ofler chemicol reversol processingr pro-
duces on imoge hoving o scole of brightness vol-
ues directly corresponding to thoi of the originol
exposure. Chemicol reversol includes first devel-
opment, bleoching qnd redevelopment.
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1.5.4 Direct Reversol Film. A direct reversol
film is one which, processed in o developer qnd

fixing both, produces crn imoge hoving o scole of
brightness volqes directly corresponding to thot
of the originol exposure. In this cose, reversol is

due io the emulsion rother thon io the use of o
chemicol reversol process subsequent to expos-
ure.

1.6 lmoge (Phologrophic). An imoge is ony
photogrophicolly obtoined likeness in o proc-
essed photosensiiive moieriol.

1.6.1 Lotent lmoge. A lotent imoge is the in-
visible imoge regisiered on o photogrophic emul-
sion due to the reoction produced in the emulsion
by exposure to rodiont energy.

NOTE: This imoge becomes visible ofter development.

1.6.2 Piclure lmage. A picture imoge is o
phofogrophicolly obtoiried likeness of ony obiect
on photogrophic moteriol.

f .6.3 Sound lmage. A sound imoge is o
photogrophicolly obtoined sound record.

1.6.4 Negotive fmoge. A negotive imoge is
o photogrophic imoge in which the brightness
scole is opproximotely inverted wifh respect to
the brightness scole of the originol subiect. ln
color negotives, the hue scole is usuolly, but not
necessorily, complemenfory to the hue scole of
the originol subiect ond the brightness scole is

inverted.

1.6.5 Posifive lmage. A positive imoge is o
photogrophic replico in which the ?ones of the
groy scoNe or color volues of the originolly photo-
grophed subiect ore represented in their noturol
order.

1.6.6 Block-and-Wf:ife lrnoge. A block-ond-
white imoge is on imoge produced on o blqck-
ond-white film.

1.6.7 Color lmoge. A color imoge is on imoge
produced on o color film.

t,6,8 Anomorphic lrnoge. An onomorphic
imoge is on imoge which hos been produced by
on opticol system hoving different horizontol ond
verticol mognificotions.

NOTE: Equol horizontol ond verticol mognificotion is
ossumed unless the lerm onomorphic is opplied specific-
olly.
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1.7 Aspect Rofio. Aspect rotio is the roiio of
width to height of o proiected piciure imoge.

NOTE: This is rhe more common usoge, olthough the
term is olso opplied to photogrophic imoges ond lo com-
ero, prinler ond proiector opertures,

1.8 Synchronisrn. Synchronism is the relotion
between the picture ond sound wiih respect either
to the physicol locotion on the film or films or to
ihe time ot which corresponding picture ond
sound ore seen ond heord.

1.8.1 Projecfion Synchronism. Proiection syn-
chronism is the iime relotion between picture ond
corresponding sound in o proiection print.

NOTE: The sound record on o proiection print is, in
most coses, in odvonce of lhe corresponding picture. The
displocement is specified in picture fromes in the follow-
ing Americon Notionol Sfondords:

Sound Record

70-mm Mognetic*
35-mm Photogrophic
35-mm Mognetic*
l6-mm Photogrophic
l6-mm Mognetic
Regulor 8 Mognefic
Super 8 Photogrophic
Super 8 Mognefic

Stondord

PH22.185-1974
PH22.40-1978
PH22.r37-1974
PH22.4t -197 5
PH22.112-1977
PH22.135-1975
PH22.182-1978
PH22.164-1975

*ln lhis cose, the sound is behind the corresponding picture.

1.8.2 Ediloriol Synchronism. Editoriol syn-
chronism is the relotionship between ihe picture
ond sound film during the ediioriol process.

NOTE: During the editoriol process, the sound record
ond corresponding picture, whelher on the some or
seporote films, ore kept in olignment ond nof offset os
for proiection. Mony composite releose negolives ore
supplied in editoriol synchronism.

1.8.3 Comero Synchronism. Comero synchro-
nism is the relotion between picture ond sound
record in o composite comero originol.

NOTE: Comero synchronism is genercily not the some
os editoriol synchronism. ln 'l 6-mm single sysfems, the two
ore normolly in proiection synchronism bur fhis is not the
cose for mosl 35-mm single systems (i.e., where picture
ond sound ore recorded on the some film).

1.9 Exposure. Exposure is the process of subieci-
ing o photogrophic film to suitoble intensity of
rodiont energy for o given time in such monner
thot it moy produce o loienl imoge on on emul-
sion.

NOTE: Exposure - intensity \ time.
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l.l0 Processing. Processing is the generic term
oppfied to the fotol operoiion necesssry to pro-
duce o permonent.visible imoge on exposed film.

l.l O.l Developmenf. Development is thot
port of processing which mokes visible the lotent
imoge of on exposed photogrophic emulsion.

t.lO.2 Fixing (Fixotion). Fixing (Fixotion) is
thot port of processing which removes fhe resi-
duol sensitive silver solis from o developed film
lo render the developed imoge permsnent.

NOTE: During the process of fixotion, films ore cus-
tomorily lreoted to preserve ond horden the developed
imoge. Adequote woshing or neutrolizing lreolment is

necessory following fixotion for imoge permonence.

t.IO.3 Bleaching. Bleoching is ihot port of
processing which converts o developed silver
imoge inlo o soluble silver soli.

l.l I Prinfing. Printing is fhe operotion of ex-
posing row stock by using the processed imoge
of onother film os the light modulotor.

l.f I.l Confocl Printing. Contoct printing is

thot method of printing in which the row stock
is held in intimote contoct with the film beoring
the imoge to be copied. This printing is normolly
emulsion to emulsion-

l.l l.l.l Step Confocl Printing. Step con-
toct printing is thot meihod of contoct printing
in which the film being copied ond the row stock
ore odvonced intermittently frome by frome, be-
ing exposed to the prinier lighr culy when sio-
tionory.

l .l f . f .2 Continuous Confocf Printing.
Continuous contoct printing is ihot method of
contqct printing by which the light-moduloting
film ond the row stock move of the some constont
speed post the printing cperfure.

l.t 1.2 Projection Printing (Opticol Printing).
Proiection priniing (Opticol priniing) is printing
by proiecfing the imoge to be copied ihrough on
opticol syslem onto the row stock.

NOTE: The printed imoge with respect to the proiected
imoge moy be identicol, on enlorgemenl or o reduction,
or on onomorphic imoge; or odditionol onomorphosis
moy be odded or removed.



l.t f .2.1 Step Projection Printing. Step
proiection printing is thot method of opticol print-
ing in which the film being copied ond the row
stock ore odvonced intermittently frome by
frome, being exposed to the printer light only
when stotionory.

1.11.2.2 Confinuous Proiection Printing.
Continuous proiection printing is thot method of
opticol printing in which the light-moduloting
film ond the row stock move oi o continuous rote
ot eoch end of the opticol system. The film rote
will be the some in 'l:l printing ond will differ in
reduction or enlorgement processes.

l.l 1.3 A ond B Prinling. A ond B printing is

o method of moking composite imoges, such os

fodes, dissolves or effects, in o releose printer
without requiring o duplicoting process.

NOTE: The nome comes from the foct thot the films
ore ediled into two seporote rolls colled A ond B rolls.
The sequences of pictures originolly in one roll ore in
synchronizolion with ihe opoque leoder in the other roll.
When fhe lwo ore printed in o seporole operolion onlo
o single roll of row slock, on opportunity is offorded for
ihe introduction of effects ond for eliminoting visible
splices on lhe screen.

f .l I .4 Double-Ron k Printing. Double-ronk
printing is o method of producing prints on o wide
film, two ot o time, oriented so thot both run in
the some direction on the porent film before
slitting.

l.l2 Proiection. Projection is the presentotion
of on enlorged imoge of the film on o screen for
visuol review. In oddition lhe sound moy be re-
produced for ourol review.

l.l3 Producfion. Production is the generol ierm
used to describe fhe processes invofved in mok-
ing oll the originol moteriol fhot is the bosis for
the finished motion picture.

l.l4 Editoriol Process. Editoriol process is the
ierm used to describe the combining, cutiing,
editing qnd other preporotion of moteriol ob-
toined from lhe originol moteriol to moke the
finished motion picture.

l.I5 Re-recording. Re-recording is the electricol
process of tronsferring sound records from one
or more films, mognetic topes or discs to other
films, topes or discs.
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NOTE: Re-recording moy be used fo combine different
sound records into o single record to odiust the frequency'
response choroclerislic or io odjust the reloiive levels

belween different,scenes ond sequences,

l.l5 Releose. Releose is o generic term used

to designote films used for or intended for gen-

erol distribution ond exhibition.

l.t6.l Releose Negofive. A releose nego-
tive is o complete negotive prepored specificolly
for printing releose prints.

NOTE: A releose negotive moy consist of seporole
picture ond sound negolives ond moy be in eiiher pro-

iection or editoriol synchronism, depending upon the

film printing technique to be employed in moking releose
prints.

1.16.2 Releose Print. A releose print is o print
mode for generol distribution ond exhibition. lt
moy be on films of 8, '16, 35 or 70 mm width. Some

releose prints ore composed of two or more 35-
mm-width films which ore proiected simuhone-
ously in loterol olignment.

2. Picture Negotive Film,
Blqck-ond-Whire qnd Color

2.1 Picture Negofive. A, picture negotive is ony
processed film thot possesses o negotive piclure
imoge of the subiect or film imoge to which it
wos exposed. This term is someiimes erroneously
used to refer to the row film before processing,

either with or without exposure.

2.1.1 Originol Picture Negotive. The originol
picture negotive is the negotive film thot is ex-
posed in o comero ond processed to produce o
negotive imoge of the originol subiect.

2.1.2 Bockground Plofe Negofive. A bock-
ground plote negolive is o picture negotive which
is used for printing bockground plotes.

2.1.3 Picture Librory Negofive. A picture li-
brory negotive is o picture negotive thot is usuolly
held in o film librory for use in reproducing
scenes which would otherwise hove to be mode
os originol moteriolfor eoch production.

2.1.4 fitle Negofive. A tiile negotive is o neg-
otive thot is exposed to o title cord or to boih o

title cord ond bockground.
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2.1.5 Picture Duplicote Negotive. A picture
duplicote ("dupe") negotive is o picture negotive
mode from block-ond-white, color or seporotion
moster positive films or directly from o picture
negotive by o reversol process (see 1.5.3 Re-

versol Film).

NOTE: lr moy be used for moking odditionol prints or
il moy be cut ond edited to form o porl of the picture
releose negotive.

2.1.5.1 lnlernegotive, An iniernegolive
film is o negotive derived directly from o reversol
originolfilm.

NOTE: All other duplicofing negolives derived from
other thon reversol film ore known os duplicoie negotives
regordless of the generotion.

2.1.6 Piclure Releose Negofive. A picture
releose negotive is o cui ond edited piclure nego-
tive used for printing the picture portion of re-
leose prints.

NOTE: lt moy consisf of intercul originol picture nego-
fives, picture dupe negotives, etc., depending upon the
choice of ovoiloble moleriol or the iniended use of the
releose print.

2.1.7 Foreign-Picfure Releose Negofive. A
foreign-picture releose negotive is o picture re-
leose negotive prepored specificolly for printing
foreign-version releose prints.

NOTE: lt is olmost invoriobly o duplicofe negolive.

2.t.8 l6-mm-Piclure Releose Negotive. A
l6-mm-picture releose negolive is o picture re-
leose negotive on l6-mm film prepored specifi-
colly for printing I6-mm releose prinis.

3. Picture Positive Film,
Blqck-qnd-White qnd Color

3.1 Piclure Print. A piclure print is o processed
film thot possesses o positive picture imoge of
the subiect or film imoge to which it wos exposed.

3.1.1 Picture Doily Prinl. A piciure doily print
is the first picture print mode from the originol
picture negoiive for use in checking photogrophic
quolity, comero technique, octions, etc.

3.1.2 PictureWork Prinl. A picture work print
is o positive print which usuolly consists of inter-
cut piclure doily prints, picture librory prints,
prints of dissolves, monfoges, titles, etc., ond hos
synchronism constonily mointoined with the cor-
responding sound work print.
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3.1.3 Piclure Library Prinl. A picture librory
print is o picture print mode from o picture li-
brory negotive.

3.1.4 Backgrotnd Plote (Bockground Print
Film). A bockground plote (bockground print
film) is o picture print mode specificolly for use in
proiection bockground or similor process work,
ond is o print of o bockground plote negotive.

3.I.5 Picture Mosler Posifive. A picture mosier
positive is o print usuolly mode on o speciolfilm,
for the purpose of producing picture duplicote
negotives.

3.1.5.1 35-mm Seporolion Posifive. A
35-mm seporotion positive is o block-ond-white
film with o positive imoge of the red, green or blue
imoge component of o color negotive. lt is usuolly
mode by printing lhrough suiioble filters from o
color negotive onto o ponchromotic block-ond-
white film.

3.t.5.2 35-mm Proleclion Mosfer Posifive.
A 35-mm protection moster positive film is o posi-
tive film mqde from the finol cut ond edited block-
ond-white or color releose negotive. ln cose of
domoge to the releose negotive, o duplicote
negotive could be msde from this protection mos-
ter positive. In the cose of color, this proteciion
moster positive moy be o set of three block-ond-
white seporotion moster positives or q color mos-
ter positive.

3.I.5.3 35-mm Panchromdfic Mqsler Posi-
tive. A 35-mm ponchromotic moster positive is o
block-ond-white print mode on o ponchromotic
film from o color negotive for the purpose of mok-
ing o block-ond-white duplicote negotive.

3.2 Composite Print. A composite print is o posi-
tive film hoving both picture ond corresponding
sound on the some film, which moy be in editoriol
or proiection synchronism.

3.2.1 Composite Doi/y Prinl. A composite
doily print is mode from on originol composiie
negotive or originol sound ond picture negotives,
snd is used for checking photogrophy, sound
quofity, ocfion, etc. lt is in proiection synchronism.

3.2.2 First Triol Composile Print. The first triol
composite is the first composite print mode from
the picture ond sound-releose negotives for the
purpose of checking ond correcfing picture ond
sound quolity, negotive cutting ond ossembly,
etc. lt is in proiection synchronism.



3.2.3 Second, Third, Etc., Triol Composife
Print. The second, third, etc., triol composite print
is similor to the first triol composite print, but hos
successive corrections incorporoted qs o result of
viewing the previous triol composite prints.

3.2.4 Finql Triol Composife. A finol triol com-
posite is o composite print, opproved for releose,
in which'oll correclions found necessory in previ-
ous iriql composite prints hqve been incorporoled.

NOTE: The finol triol composite moy be ony one of
lhe vorious triol composite prints, depending upon the
type ond exlent of correclions required,

3.2.5 Composile Mosler Posifive. A composite
moster positive is o composite print usuolly mode
for the purpose of producing composite or picture
ond sound duplicote negotives which would be
used for printing releose prints.

NOTE: lt is usuolly mode on duplicoting positive film
ond moy be in either ediforiol or proiection synchronism.

3.2.5 Foreign-Version Releose Print. A for-
eign-version releose print is o composiie print in
proiection synchronism with diologue mode spe-
cificolly for the porticulor longuoge involved.

NOTE: Sometimes superimposed titles in o different
longuoge qre used on fhe print. A superimposed title
consists of printed words (usuolly fronsporent) overloying
the picture imoge.

3.2.7 Foreign-Version Trial Composife Prints.
Foreign-version triol composite prints ore similor
to triol composite prints mode during releose, ex-
cept ihoi they ore mode for checking the releose
of the porticulor longuoge version involved.

4. Reversql Film,
Blqck-qnd-White ond Color

4.1 Reversol OriginaL A reversol originol is $e
film thot is originolly exposed in o comero or
recorder ond is processed by reversol to produce
o positive imoge.

NOTE: The posifive imoge obtoined by the reversol
process is not the some os o print from o negotive. When
viewed by proiection on on opoque screen, lhe emulsion
side of the print from o negofive musf foce fhe light source
ond the emulsion side of o reversol originol musl fqce
the lens in order for the screen imoge to hove lhe some
loferol orienlolion os the originol scene.
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4.1.1 Composife Reversol Originol. A com-
posite reversol originol is o reversol originol
which hos both picture ond corresponding sound
on the some film. 

.

4.1.2 Reyersol Duplicote Negolive. A re-
versol duplicote negotive is reversol-type film
thot hos been exposed to o negotive film imoge,
usuolly on originol picture negotive, ond devel-
oped by the reversol process.

4.2 Reversol Print. A reversol print is o reversol-
type film thoi hos been exposed to o positive
film imoge, usuolly o reversol originol film, ond
developed by the reversol process.

4.2.1 Reyersol Masler Prinl, 16-mm. A re-
versol moster print is o 'l 6-mm reversol print mode
specificolly for use in producing other prints.

NOTE; lt is somelimes referred fo os o firsl-generolion
duplicote; prints from if ore referred lo os second"genero-
tion duplicotes.

4.2.2 Reduclion Reyersol Print,16-mm. A re-
duction reversol. print is o reversol prinf mode
on l6-mm reversolfilm from o 35-mm positive by
reduction printing ond development by the re-
versol process.

5. Photogrophic Sound

NOTEI All definitions in this section ore undersfood
to be "photogrophic" unless lhe lerm "mognetic" is used.
The term "photogrophic" reploced lhe ferm "oplicol"
becquse the lotter describes the method of reproduction
ond not the sound record itself.

5.1 Photogrophic Sound. Phoiogrophic sound
is o sound record in the form of o photogrophic
imoge.

5.2 Sound lrfegotive. A sound negotive is ony
film thot, ofler exposune and sr.rbsequent process-
ing, produces o negolive sound record on the
film. This sound record requires the printing ond
processing of o second film in order to obtoin o
reosonobly foiihful reproduction of the originol
sound, by the conventionol sconning system. The
negotive imoge moy be obtoined by direct re-
cording, by exposure through o positive sound
imoge or by the reversol process from onolher
sound negotive.
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5.2.1 Originol Sound Negofive. The originol
sound negotive is the sound negotive thot is ex-

posed in o film recorder ond, ofter processing,

yields o negolive sound imoge on the film.

5.2.2 Sound-Effecfs Negofive. A sound-

effects negotive is o sound negotive upon which
sound effects hove been recorded. lt is ordinorily
held in librory stock.

5.2.3 Mvsic Negofive. A music negotive is o

sound negotive upon which music hos been re-

corded. !t is usuolly on originol sound negoiive
but moy be o librory negotive.

5.2.4 Sound Cut Negotive. A sound cut

negotive is o sound negotive thot is composed

of sections of originol sound negolives spliced in
sequence.

NOTE: The sound cut negotive is generolly in exocf

conformify with the sound work print ond produces o
single sequentiolly spliced negotive. The prinl of the

sound cul negotive provides oll, or portions of, fhe re-

recording prinl.

5.2.5 Re-recorded Negofive. A re-recordeil
negolive is o sound negotive which is exposed by
re-recording ond, when processed, yields o
negotive sound record imoge on the film.

5.2.6 Sound Releose Negotive. A sound re-

leose negotive is o photogrophic sound negotive
in the form required for the finol printing oPero-
tion onto the releose print row stock.

NOTE: The sound releose negotive moy consisl of re-

recorded negotives, intercut originol sound negotives,

duplicote negolives of sound records, efc., depending
upon ihe choice of ovoiloble moteriol or fhe infended

use of the print.

5.2.7 Speciol Sound Releose Negofive. A
speciol sound refeose negctive is a sound releose

negotive mode for the Purpose of obioining o
sound record which hos chorocteristics other thon

those obtoined from the sound releose negotive.

NOTE: Three common forms of speciol sound releose

negofives ore lhose listed under 5.2.7.1 , 5.2.7'2 ond
5.2.7.3.

5,2.7.1 Speciol Sound Releose Negolive
for Use in 16-mm Releose of 35-mm Preprinl Ma-
teriol. The speciol sound releose negotive for
l6-mm releose of 35-mm originol moteriol is o
photogrophic sound negotive, either 35- or l6-
mm, recorded with specific chorocteristics for
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reosonobly foithful reProduction of the originol

sound on lGmrn reproduction equipment. lt moy

be re-recorded from o print of the 35-mm sound

reteose negotive or from the 35-mm re-recording

print.

5.2.7.2 Speciol Sound Releose Negofive,

Foreign Releose in English. The speciol sound re-

leose negolive for use in English version for for-

eign releose is re-recorded from the re-recording
print, except thot the diologue trock is modified

io remove Americon colloquiolisms.

5.2.7.3 Speciol Sound Releose Negofive,

Foreign-longuoge Version. The speciol sound re-

leose negotive for use in foreign-longuoge ver-

sion releose is usuolly re-recorded using oll the

re-recording trocks, except the diologue trock,

for which is substituted o speciol synchronized

diologue trock in the foreign longuoge for which

the releose is being mode.

5.2.8 Sound Releose Dupe Negotive. A sound

releose dupe negotive is o duplicote negotive of
the sound record prepored specificolly for print-

ing the sound trock of releose prints.

5.3 Sound Print. A,sound print is o posiiive sound

record thot provides o reosonobly foithful repro-
duction of the originol sound when running

through the conventionol sconning system. lt is

ony positive obtoined by printing from o sound

negotive or direct positive recording or, by the

reversol process, from onother sound positive.

5"3.f Sound Doily Print. A sound doily print
is lhe first sound print mode from the originol
sound negotive for checking sound quolity, tech-

nique, etc.

5.3.2 Sound Work Prinf. A sound work print
is u sound print thot usuolly consists of intercut

sound doily prints, bul moy olso include other
sound trocks of sound effects or music, or boih,
on the some or seporote films, with synchronism

constontly mointoined with the corresponding
picture work print.

5.3.3 Sound-Effecfs Print. A sound-effects
print is o sound print mode from o sound-effects
negotive, or from onother sound-effects print by
reversol processing.

5.3.4 Music Print. A' music print is q sound

print mode from o music negotive.



5.3.5 Re-recording Print. A re-recording print
is o sound print prepored specificolly for use in
re-recording io produce o re-recorded negotive.

NOTE: A re-recording print moy be o print from o
sound cul negolive, o speciolly inlercut prinf, or o com-
binotion of both. lt usuolly consisls of severol sound
records on sepqrole films thot include diologue, sound
effecls, music, or ony other required moleriol, The term
is used interchongeobly to designote fhe enlire group
of ossocidled films or ony individuol film rhot is port of
the group.

5.3.5 Re-recorded Print. A re-recorded print
is o sound print from q re-recorded sound trock
negotive.

5.3.7 Sound Check Print. A sound check
print is o sound print mode from the sound re-
leose negotive for the purpose of checking nego-
tive cutting, printing lights, sound quolity, etc.

NOTE: When o sound check prinf is required, il is

usuolly mode prior to the first lriol composite prinf.

5.3.8 Sound Mosler Posifive. A sound moster
positive is o sound print on speciol film stock thot
is usuolly mode from q sound releose negolive
for the purpose of producing duplicote negotives
of the sound record for releose priniing.

5.4 Composite Prinl

[3.2 Composite Print. A composite prinf is o posi-
tive film hoving both picture ond corresponding
sound on the some film, which moy be in editoriol
or proieclion synchronism.]

5.4.I Composife Daily Print

[3.2.1 Composile Daily Print. A, composite daily
print is mode from on originol composile negotive
or originol sound ond picture negolives, ond is used
for checking photogrophy, sound quolity, oction,
etc. lt is in proiection synchronism.]

6. Mognetic Sound

6,1 Mognetic Sound Film

[ 1.3 Mognelic Sound Fr'lm. Mognetic sound film is
o film bose hoving film perforotions olong one or
both edges ond beoring o mognetic cooting, eifher
completely ocross the film or in stripes, the cooting
copoble of occepting ond reproducing sound rec-
ords. Note: Unperforoted moteriols usuolly ore re-
ferred to os mognelic lope.]

6.2 Full-Coat Mognetic Film. Full-coot mognetic
film hos ihe mognetic-cooting compound opplied
ocross the film from edge to edge.
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5.2.1 Fulf-Coof-Eefween-Perforofions Mog-
netic Film. Full-coqt-between-perforotions mog-
netic film hos the mognetic-cooting compound
ocross the film from perforotion fo perforotion.

6.3 Mognefic Striping. Mognetic striping is o
process by which o mognetic-cooting compound
is opplied in the form of single or multiple stripes,
hoving specific widths ond plocements, to either
surfoce of o film bose which moy or moy not hove
o phoiogrophic emulsion.

6.4 Balonce Stripe. A bolonce stripe is o mog-
netic cooting or cooting of onother moteriol thot
is equol in thickness to, but moy be norrower
thon, the stripe used for recording. lt is opplied
olong the edge of the film, opposite the stripe
used for recording. lts primory purpose is to
equolize the effective thickness of the two edges
of the striped film in order to obtoin uniform
winding. The stripe is sometimes used for the re-
cording of odditionol sound or control records.

6.5 Mognetic Original. A mognetic originol is

the originol or first sound record on o mognelic
film.

6.6 Magnelic Tronsfer. A mognetic tronsfer is

o mognetic sound record obtoined by electricol
re-recording of o mognetic originol onto onother
mognetic film.

5.7 Mognelic Mosler. A mognetic mqster is o
finol edited or re-recorded mognetic sound rec-
ord used for tronsfer to o mognetic releose print
or tor tronsfer to o photogrophic sound negotive
to be used for monufocturing prints with photo-
grophic sound records,

6.8 Mogoplicol Releose Print. (See 7.4.)

7. Relecrse Prints
7.1 Releose Print.

Ll .16.2 Releose Print. A releose print is o prinl
mode for generol distribution ond exhibition. lt moy
be on films of 8-, 16-, 35- or 70-mm width. Some re-
leose prints ore cornposed of two or more 35-mm-
widrh films which qre proiected simultoneously in
Ioterol olignment.]

7.1.1 Composife Releose Print. A composite
releqse print is o print hoving both picture ond
sound records in proiection synchronism on the
some film.
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NOTE: The sound record moy be photogrophic, mog-

netic or both.

7.1.2 Domeslic Releose Print. A domestic re-

leose print is o releose print intended for distribu-

tion within the country where the print wos monu-

foctured ond hoving diologue in the longuoge of

thot country. lt moy be o composite prini or hove

o mognetic sound record or records on o sePorole

film.

7.7.3 Foreign'Version Releose Prinf.

13.2.5 Foreign-Yersion Releose Prinl. A, foreign-

version releose prinl is o composite print in proiec-

lion synchronism with diologue mode specificolly
for the porliculor longuoge involved. Nole: Some-

times superimposed titles in o different longuoge
ore used on the print. A superimposed title consisis

of printed words (usuolly lronsporenl) overloying
the picture imoge.l

7.2 Anomorphic Releose Prinf. An onomorphic
releose print is o releose print in which the pic-

ture imoge is compfessed loterolly, requiring o

deonomorphosing lens on the proiector to couse

obiects in the proiected picture io hove correct

proportions

7.3 Wide-Screen Releose Print. A, wide-screen

releose print is o print which hos no onomorpho-
sis bui, when proiecled, produces o screen imoge

hoving on ospect rotio greoter thon 
.|.33:1.

NOTE: Some prinis ore mode from negolives exposed

in o comero operture hoving on osPecl rotio of 1.33:1,

but which hove been composed for proiection to yield o
proiecled picture hoving on osPect rotio greoter lhon

1.33:1. A wide screen prinl moy olso be obtoined from

on onomorphic negotive by deonomorphosing in the

printing process.

7.4 Mogopticol Releose Print. A mogopticol re-

leose print is o composiie releose print which

hos both mognetic ond phoiogrophic (opiicol)
sound records.
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lndex

Aspect roiio .. ....

Bockground plote
Bolonce stripe
Bose

film
sofety . ,

Bleoching
Developnient
Editoriol

Process
synchronism

Emulsion, photogrophic
Exposure
Film

bockground print
bose
block-ond-white
color ....

composite reversol originol
direcl reversol ...

mognetic sound .....
f ull-coot
f ull-coot-between-perforotions .

moster
originol .

tronsfer .. .

molion-picture .............
protection moster positive, 35-mm .

row stock
reversol...

direct
originol

seporotion positive, 35-mm
Fixing (Fixoiion)
lmoge (photogrophic)

onomorphic
block-ond-white
color .....
lolent
negotive
picture
posilive
sound ... ... .

Inlernegotive
Mognetic slriping
Motion picture .

Negotive
bockground plofe .

internegolive
music .......
picture

duplicote
librory
originol ...
releose

foreign-picture .. . .. ... .. . .. ... ... ... .. ..

l6-mm

.1.7
3.1.4

.6.4

.1.2.2
. 1.2.2.1
..1.10.3
.l.l0.l

. 1.14

. |.8.2
L5

.1.9

3.1.4
.1.2.2
L5.1
1.5.2
4.1.1
.r.5.1
1.3
6.2
6.2.1
6.7
6.5
6.6
.1.2
3.r.5.2
.1.2.1
r.5.3

.1.5.4

.1.1

3.1.5.1
.1.10.2
1.6
r.6.8
.r.6.6
1.6.7
r.6.I
1.6.4
1.6.2

.l .6.5

.r.6.3
2.t.5.1
6.3
l.l

2-r-2
2.1.5.1
5.2.3
2.1

2.1.5
2.1.3
2.1.1
2.1.6
2.1.7
2.1.8
l.I6.l

. . 4.1.2

.. 2.1.1

.....1.1

.. . t.4.1
. .1.4.12
.... 1.4.12.2
. r.4.12.3
... .1 .4.12.1
. r.4.12.4

1.4.13

..1.4.13.1
r.4.'r3.2

1.4.13.9
1.4.r 3.r 0

.. r.4.r3.5
r.4.r 3.3

.1.4.13.6
. .1.4. r3.4

|.4.13.7
I.4.r 3.8

... .I .4.1 I

1.4.I 1.3

.. 1.4.1 1.4
r.4.1 r.5

....r.4.il.6
. . .1 .4.1r .7
. 1.4.1 1.8

L4.1l.l
...1.4.11.2
.. 1.1.2
... r.4.3
.. .'t.4.7

1.4.6
....1.4.4
. r.4.5
. r.4.8

....1.4.9
1.4.t 0

.. 1.6
5.1

reversol duplicote
sound (see Sgund negofive)
iitle . .

Perforotions
pirch
8-mm Type R (regulor 8) . ..... .. . .. .. . .

35-mm perforoted regulor 8,2R-1497 ..

4R-1500 ...

sR-r500. .

l6-mm perforoled regulor 8,2R-1500 .

8-mm Type S (super 8) .. ... .. .. ..

35-mm perforoled super 8,
2R-1664 (1-0)
5R-r667 (t-3-5-7-0)

35-mm perforoted 35,2R KS-l 866,
ond super 8,3R-l664
2R KS-1870 ond super 8, 3R-'1667 . ..

l6-mm perforoled super 8,
2R-1664 (r -3)

2R-1664 (l -4)

2R-1667 (r-3)
2R-1667 ('r-4)

8-mm perforoled super 8, lR-I664
I R-t 667

l6-mm . .

35-mm perforoted l6-mm,
3R-2994 ('t-3-0)
3R-3000 (l-3-0)

l6-mm, 1R-2994
I R_3000

2R_2994
2R-3000

35-mm perforoted 32-mm,2R-2994 ... .

2R-3000 .

35-mm, BH-1866
BH-l 870
cs-l 870
DH-l 870
KS- I 866
KS-I870 .

65-mm, KS-1866
KS-l 870

70-mm perforoted 65-mm, KS-1870 .

Photogrophic
imoge .........
sound

Print
bockground
composite . .

doily
finol triol
first friol
foreign-version triol ... ......
moster positive
second, third, elc., triql . . .

piclure .........
bockground
doily ..

3.r.4
3.2
3.2.1
3.2.1
3.2.2
3.2.7
3.2.5
3.2.3
3.r
3.1.4
3.1.1
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librory
mosler Positive

ponchromolic, 35-mm
profection, 35-mm . ..

seporotion, 35-mm ....

work
reduction reversol, I 6-mm
releose

foreign-version ..............
reversol

moster, I6-mm ..............
sound (see Sound print) ..

Prinfing
AondB
contocl

coniinuous
step .....

double-ronk
opticol (proieciion)
proiection (opticol)

contin uous

step
Processing
Produclion
Proiection

printing
synchronism

Row slock
Releose

negotive
print .. .

onomorphic
composite
domeslic
foreign-version ....... .....

mogopticol
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.. . . 3.1.3

.....3.1.5

... 3.r.5.3

... . 3.1.5.2
. .3.1.5.r

. .. .3.1.2

.. 1.2.2

. . ..r.16.2

..... 3.2.6
. ....4.2
.. ...4.2.1
. .... 5.3
... l.ll
.... l.ll.3

.. l.II.l
... Lll.l.2

... r.il.l.l

. .. . I.I1.4
. . l.ll.2

. . I.t I.2
1.11.2.2

. 1.11.2.1
... ..I.10
......r.13
.....1.12
. 't.l I.2
. I.8.1

......1.2.1
. .. .r.16

. .. ..1.I6.1

.. .. .1.16.2
.....7.2
....7.1.1
......7.1.2
.... 3.2.6
......7.4

7.3
r.l5
1.2.2.1
5.2
5.2.3
5.2.1
5.2.5
5.2.1
5.2.2
5.2.6
5.2.8
5.2.7
5.2.7.3
5.2.7.2

5.2.7.1
5.t
5.3
5.3.7
3.2
3.2.1
5.3.r
5.3.3
5.3.8
5.3.1
5.3.6
5.3.5
5.3.2

6.4
6.3

.1 .8

.I .8.3
r.8.2
.1.8.1

wide-screen
Re-recording
Sofety bose
Sound negoiive ..... . .......

music ........... ....................
originol
re-recorded
sound cul
sound-effects
sound releose

dupe .....
speciol

f oreign-longuoge version
foreign releose in English
l6-mm releose of 35-mm prePrint

moteriol
Sound, photogrophic
Sound print

check. ......:...
composile

doily
doily
effecfs
moster posifive
music .......
re-recorded
re-recording
work ..

Stripe
bqlonce
mognetic

Synchronism
comero...
editoriol
proiection
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l. Scope

This stondord specifies the moke-up or os-
sembly of leoders ond cue morks for 35- ond
l6-mm sound motion-picture releose prinis for
use in both motion-picture theoters ond televi-
sion studios.

2. Reduction Rq?io

The reduction rotio in the production of the
heod ond foot leoders from 35-mm mofion-pic-
ture film sholl be in qccordonce with Americon
Notionol Stondord l6-Millimerer Positive Aper-
ture Dimensions ond lmoge Size for Positive Prints
Mode from 35-Millimeter Negotives, PH22.46-
r946 (Rr969).

3. Orientqtion of Words
qnd Numerqls

3.1 Orientotion ond dimensions of letters ond
numerols in this stondord ore with respect io
35-mm motion-picture film ond ore modified pro-
portionolly for l6-mm prints in occordonce with
Section 2.

FOOTAGE NUMBER II IN FRAME 43

Pogcloffpogct

3.2 The third, fourth ond fifth fromes of the
identificotion sections contoining the title of the
film ond reel number sholl be printed in white
letters on o block bockground so thot they con
be reod normolly when the reel is uppermost ond
the leoding end or heod of the film hongs down
reody for fhreoding.

3.3 The words "Type of Sound," "Aspect Rolio,"
"Picture Tille," "Compony," "Series," "Reel No.,"
"Prod. No.," ond "Ploy Dote" sholl be printed
lengthwise with the film in white letters on o block
bockground.

3.4 A footoge count-down number is ploced in
the sound trqck oreq of the Synchronizing Sec-
fion (4.3) in Fromes 27, 43, 59,75,9l ond .|07.

The number sholl fill o spoce no less thon 3/a ol
frome height ond be bold white figures on q block
bockground so thot it is reod normolly os in Sec.
3.2 (see Fis. I ).
3.5 ln seclions where informotion is to be
printed lengfhwise with the film, light fromelines
sholl be included ond oll such priniing must be
ploced within lhe outlined oreos so ihot it con
be reod on l6-mm reduction prints.

FOOTAGE I\JUMBER 8 IN FRAME 9I

Figure I
Footoge Numbers in Sound Trock Areq

CAUTION I{OTICE: This Amarictn Nrtional St.ndard mry bc rorircd o. witMr.wn .t rny limc. Thc proccdurcs o{ the American National Stend.rdr Insti-
tute rlquira thrt action bc takcn to rteflirm, rcvirt, or withdrlw thir ttandard no latct lhrn fivc years lrom thc date ot publication. Purchrrcrs ol Amcrican
Nrtionrl Sundrrds mly rlccive currcnt intormation on rll ctendrrdr by crlling or writing thc Amcrican Nalional Slandards InttitutG. Printcd in USA

Copyrighl OtgZSO, 3'B AmrricrnNrtional Stenderdrlnnirur. lrl3oBrordwry,NrwYork,N.Y. lOOl8 ANS|lM4?6/27s 79
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3.6 In ihe troiler (foot leoder), the title of the
film ond the reel number sholl be prinfed so thot
they oppeor inverfed when the remoinder of the

reel is uppermost ond the film hongs downword.

4. Heod leoder (See Figure 2)

4.1 Protective Seclion. The protective sec-

tion of the 35-mm leoder sholl consist of 8 feet

Q.4a n) of tronsporent or row stock; for l6mm
leoder, 3.25 feet (99 cm). When the protective
leoder hos been reduced to o length of 6 feet
(1.83 rn) for 35-mm film or 2.5leet (76 cm) for
l6mm film, it is to be restored to its originol
length.

The lost frome of this section contoins lhe
words "Splice Here" ond on orrow pointing to
the fromeline between this frome ond Frome I
of the identificotion section. The letters should be

oi leost 0.125 inch (3.18 mm) high.

4.2 ldenrificqtion Seclion. The identificotion
section of the leoder sholl be 42 fromes in
length. The fromes moy be of the 4 x 3 formot or
of o reduced height.

4,2.1 Since mony types of film moy be used

for leoders, exoct neutrol densities hove not been
specified. For the purpose of this stondord, the
following opproximote neutrol densities ore re-
ferred tot

White (low neufrol density of 0.35)
Groy (medium neutrol density of 0.65)
Block (high neutrol density of 1.95)

4.2.2 The identificotion seclion, when viewed
os specified in 3.2, sholl be mode up os follows'

Fromes l -2-Block.
Frome 3-The printed word "subiec/' with

letters \5 inch (1.6 mm) high ot fop of frome in

upright position, white on block bockground
(4 x 3 formot).

Frome 4--The printed word "Length" ol top
left side of frome ond the printed word "Roll"
ot center of frorne on left side. Lettering to be

comporoble to thst in Frome 3 (1 x 3 formot).

Frome f--The printed words "Reel No"" ot
top lefi side of frome ond printed word "Color"
ot center of frome on left side. Lettering, reod
upright, lo be comporoble to thot in Frorne 3.

At bottom of frome printed word "Picture" rh
inch (3.2 mm) hish.

Fromes 6-1O--Five fromes of block with whife

PH22.55-1975
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fromelines on which the words "Aspect Rotio"
ond "Type of Sound" ore ploinly printed length-

wise with the film in 7a inch (3.2 mm) high white
letters. Eoch group of words storting in the lOth
frome ond in two siporoie lengthwise lines reod-
ing through bose of film from left to right with
heod end of film of right.

Frome lFFour letter Os verticolly in line ond

opposite the sound trock oreo opproximotely Xc
inch (7.9 mm) from the 35-mm comero operture
centerline opposite the sound oreo. Letters to be
l/ainch (3.2 mm) high ond 7a inch wide, white on

block bockground (4 x 3 formot).

Frome I l-The prinfed word "Heod" not less

thon 3/e inch (9.5 mm) high in inverted block let-

ters on white bockground.

Frome l2--A 7e-inch (3.2 mm) diometer block

dot in cenler of 1x 3 formot. White bockground
with norrow block fromelines.

Frome l3-The prinied word "Picture" not
fess thon 3y'a inch (9.5 mm) high in inverted block
letters on white bockground.

Fromes l4-1F-Two fromes in which the words

"SMPTE Universol Leoder" sholl be printed. Let-

iers to be not less thon 7e inch (3.2 mm) high.
Inverted white letters on o block bockground
(4 x 3 formot).

Frome l6-Four letter Xs verticolly in line
odiocent to sound trock oreo opproximotely Xc
inch (7.9 mm) from the 35-mm comero operture
cenlerline toword sound oreo. Letters lo be 7e
inch (3.2 mm) high ond th inch wide, white in

block bockground (4 x 3 formot).

Fromes l7-18-Some os Fromes l4-15.

Fromes 19-2&-Eight fromes of block with
white fromelines on which fhe words "Reel No.,"
"Prod. No." ond "Ploy Dote" ore prinied length-

wise with the film in 7e inch (3.2 mm) high white
fetters in Frome 20. ln Frome 26, on three lines

lengthwise, reoding left to right through film bose

with heod of leoder to right, the words "Piciure/
"Compony" ond "Series," using the some formot
os thot in Frome 20.

Fromes 27-42-sixfeen fromes of port titles
ore lo be inserted here. In eoch frome (l) the
reef nunnber (Arobic numerol not less thon l/e ol
frome height) ond (2) the picture title sholl be
printed in block lefers on o white bockground.
lf port titles ore not ovoiloble, these fromes
should be block wilh norrow fromelines.
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Figure 2

figure shows 35-mm film wilh sound lrock on right ed-ge os seen frorn ilre light source In thc
proiector. The sound lrock is on lhe left edge of l6'mm film'
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4.3 Synchronizing Seclion. The synchroniz-
ing seciion of the leoder sholl be 218 fromes in

length.

4.3.1 The cross hoirlines sholl be block ond
the two lorge concenlric circles used lhroughout
the visuol couni-down section sholl be white.
Seconds count-down numerols sholl proiect right
side up.

4.3.2 The synchronizing section, when viewed
os specified in 3.2, sholl be mode up os follows'

Frome l-The l6-mm sound stort indicotion
sholl be prinied in white letlers on o neutrol groy
bockground os shown in Fig. 3.

Fromes 2-6-Five fromes of neuirol groy.

Frome 7-The 35-mm sound stort indicotion
sholl be printed in white letters on o neutrol groy
bockground os shown in Fig. 4.

Fromes 8-2FNineteen fromes of neulrol
groY,

Frome 27-The words "Picture Stort" sholl be
printed in block on o whife bockground, the lef-
iers in the word "Piclure" to be not less thon 7e
inch (3.2 mm) high ond in "Slorl" not less thon
Ve inch (6.4 mm) high. Visuol counl-down begins
with this frome.

The footoge number "12" sholl be printed in
the sound lrock oreo (see Sec. 3.4 ond Fig. I).

Frome 28-The visuol counl-down continues
with the figure "8" in block within o circle of
white on on overoll neutrol groy bockground with
o l5-degree wedge of dorker neutrol groy on
rhe right of top center, os proiecfed. ln eoch suc-

ceeding frome, the wedge increoses in l5-degree
sfeps, moving clockwise when proiected (see Fig.

5i.

Frome 43-The footoge number "l l" sholl be
printed in ihe sound irock oreo (see Sec. 3.4 ond
Fis. l).

Frome sfAll bbckground, except for o 15-

degree wedge ot the top left center, is of neulrol
groy.

Frome Sl-The numerol chonges lo '7" in

block on o white bockground.

Frome 52-The wedge ogoin oppeors.

Frome SS-On eoch side of the "7," there sholl
be letters Ve inch (3.2 mm) high, white on o neu-
trof groy bockground, "M" ond "35" verticolly
fo indicoie 35-mm mognetic sound stort (see Fig.

6).

Fromes 56-ll7-Thi sequence of numerols
morking the seconds of film running time ot 24
fromes per second continues to Frome I17.

Frome 59-The footoge number "l0" sholl be
prinied in the sound trock oreo (see Sec. 3.4 ond
Fis. I ).

Frome 7$-The footoge number "9" sholl be
prinied in the sound trock oreo (see Sec. 3.4 ond
Fis. I ).

Frome 91-The footoge number "8" sholl be
printed in fhe sound trock oreo (see Sec. 3.4 ond
Fis. I ).

Frome 107-The footoge number ?" sholl be
printed in the sound trock oreo (see Sec. 3.4 ond
Fis. I ).

Fromes 117-122-The moving wedge ond
numeroloppeor on Fromes 117-122 but with the
oddition of the Gothic lefiers "C''' ond "F" on the
left- ond right-hond side of lhe circle, respec-
tively, to indicoie the position in the leoder
where one lo six fromes moy be removed ond o
similor number of control frsmes spliced in.
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Fromes 123-l7O-The sequence of numerols

ond moving wedge morking the seconds of film
running time continues through Frome 170.

Frome ]7l-The numerol "2" in block on o
white bockground apPeors ending the visuol

count-down.

Fromes 172-21}-lhirty-nine fromes of biock
density.'

Frome 2l I -A 
single white dot sholl be locoted

os specified in 5.2.

Fromes 212-218-Seven fromes of block
densi?y.

4.3.3 One odditionol frome follows with the

words "splice Here" ond on orrow pointing to the

frometine between Frome 2.|8 ond this frome.
The letiers should be ot leost 7s inch (3.2 mm)

hish.

5. Picture Section (See Figure 2)

5.1 Picture. lt is recommended thot picture oc-

tion stort ond finish on fodes wherever possible.

Otherwise, significont sound should be kept ot
leost five feet (1.52 m) for 35-mm prints ond two
feet (61 cm) for l6mm prints from the stort ond

finish of the picture.

5.2 Motor Cue. The motor cue sholl consist of
o block circulor dot with o white outline or o
white circulor dot with o block outline, prinfed
from o 35-mm negotive which hos hod four con-

secutive fromes punched with o die 0.094 inch

(2.39 mm) in diometer. The position of ihis cue

mork for releose prints with ospect rotios up to
I.85:l sholl be os shown in Fig. 7. The position

of the cue mork for releose prints with ospect
rotios from 2.35:l to 2:l sholl be os shown in
Fis. 8.

r--l

Figure 5
Exomple of Visuol Count-down

hgrScfTPcgor

Following the four fromes contoining the mo-

tor cue, there sholl be 168 fromes, or seven

seconds running time, to the beginning of the

chongeover cue..

5.3 Chongeover Cue. The chongeover cue

sholl consist of four fromes contoining circulor
dots of the some dimensions ond position on lhe
frome os those in the molor cue.

Following the four fromes of the chongeover

cue, there sholl be 21 tromes, or one second

running fime, lo ihe beginning of lhe runoul
seclion of the troiler.

6. Troiler (Foor leoder) (See Figure 2)

6.t Addirionol Frome. One odditionolfrome
follows with the words "splice Here" ond on or-
row pointing to fhe fromeline be?ween the pic-

ture section ond the troiler. The letters should be

ot leost 7e inch (3.2 mm) high.

6.2 Runoul Seclion. The runoui section of the

troifer sholl consist of 88 fromes, 87 oI which

ore to be block, Frome 88 sholl hove the printed
word "Finish" not less thon 3/e inch (9.5 mm) high

in upright block letters on white bockground.

6.3 ldenrificotion Seclion. The identificotion
section of the troiler sholl consist of 53 fromes.

6.3.1 The identificotion section shollbe mode

up os follows'
Fromes I -7-Seven fromes of block withouf

fromelines.

Fromes 8-31-Twenty-four fromes of Port
tiiles ore fo be inserted here. In eoch frome (l)
the end of reel, (2) the reel number (Arobic

numerol nol less thon l/n of frome height), ond

(3) the picture title sholl be printed in block let-

fi:
tl

tl

Figure 6
35-mm llognetic Sound Stcrt
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lers on o white bockground. lf port titles ore not
ovoiloble, these fromes sholl be blonk of me-
dium neutrol density with norrow fromelines.

Frome 32-Four letter Os verticolly in line
ond opposite the sound trock oreq opproxi-
motely Xcinch (7.9 mm) from fhe 35-mm comero
operfure centerline opposite the sound oreo. Lel-
lers to be 7e inch (3.2 mm) high ond 7e inch wide,
white on block bockground (4 x 3 formot).

Fromes 33-37-Five block fromes with light
fromelines for reproduction of informotion wril-
ten on the negotive.

Frome 38-Block with four Xs odiocent to the
sound trock, similor to Frome 16 of the heod
leqder identificotion section.

Fromes 39-4fSimilor to Fromes l4-15 of
heod leoder identificotion section with words
"SMPTE Universol Leoder," except thot the words
ore upright.

Frome 4l-similor to Frome 13 of heod
leqder identificotion section, except thot lhe
word "Piciure" is upright (not inverted).

Frome 12-Dot similor to thot in Frome l2 of
heod leoder identificotion section.

Frome 4}-Similor to Frome I I of heod
leoder identificotion section, excepl prinied
word is "Foof'which is upright (noi inverted).

BEIWEEN
PERFOR ATIONS

llgvre 7
Posltion of Cue llorks for

Nononomorphic Releose Prints
lmoge os seen on the Screen
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Fromes &1-18_|.ive blonk fromes of block
with lighr fromelines upon which the words (l)
"Picture Title" ond (2) "End of Reel" ore printed
lengthwise with the film in 7e inch (3.2 mm) high
white letters on block bockground.

Fromes 49-51-Three fromes identicol lo
Fromes 5, 4 ond 3, respecfively, of heod leoder
identificotion section, except thot fhe letters ore
inverted.

Fromes 52-53-Two block fromes.

6.3.2 One odditionol frome follows with the
words "Splice Here" ond on orrow pointing to
ihe fromeline between this frome ond Frome 53
to indicote where the protecfive seclion ioins the
iroiler.

6.4 Protective Seclion. The profective sec-

tion of the troiler sholl consist of 8 teel (2.44 m)

of tronsporent or row stock for 35-mm prints ond
3.25 feet (99 cm) for l6-mm prin?s.

Nofe: The Society of Motion Picfure ond Television Engi-

neers mokes ovoiloble leoders in occordqnce with ihis
sfondord. Supplied on mosler positive motion-picture
stock in l6mm ond 35-mm sizes, inlended for reproduc-
fion os negofives, they ore identified os SMPTE Universol
leoders.

a BETwEENt' PERFORATIONS

Figure 8
Posltion of Cue Morks for
Anomorphic Releose Prlnts

lmoge os seen on the Screen
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ASSOCIATION OF CINEMA AND VIDEO LAEORATORIES

ACVL Members flqdged to the Highest Standards
of Film and Vid-eo Laboratory Services

A.l.E. Studios, Inc.
3905 Braxton
Houston, Texas 77063

Alexander Film Seruices Corp.
3200 N. Nevada Ave.
P.O. Box 1270
Colorado Springs, Colorado 80907

Allied Film Laboratorv, Inc.
7375 Woodward Avenue
Detroit, lMichigan 48202

Alpha Cine Laboratory. Inc.
1001 Lenora Slreet '
Seattle, Washington 98121

Astro Color Laboratories. lnc.
61 West Erie Street
Chicago, lllinois 60610

Atlab Auslralia
Television Centre
Eppjng N.S.W. (2121)
Au stra lia

Atlantik Film Kopieruerk cmbH
N4elhopweg 2-8 2000 Hamburo 65
West Germany

Bellevue Pathe, Inc.
2000 Northcliffe Avenue
Montreal, Quebec
Canada, H4A-3K5

Byron Motion Piclures, Inc.
65 K Street, N. E.
Washington, D.C. 20002

Calvin Communications, Inc.
1 105 Truman Road
Kansas City, Missouri 64106

Capital Telecine Labs., Inc.
1998 N. E. 150th
N. N4iami, Florida 33181

Cine.Craft, Inc.
45 N. Texas Avenue
Orlando, Florida 32805

Cinema Color Corporation
7900 Alabama Avenue
Canoga Park, California 91304

Cine Film Laboratory Pty. Ltd.
14-16 Whiting Street
Artarmon, N.S.W.
Australia 2064

Cinema Processors, Inc.
211 East Grand Avenue
Chicago, lllinois 6061 1

Geo. W. Colburn Lab., Inc.
164 N. Wacker Drive
Chicago, lllinois 60606

Colorfilm Pty. Limited
35 - Missenden Road
Camperdown, N.S.W. 2050
Sydney
Austral ia

Consolidated Film Industries
959 Seward Street
Hollywood, California 90038

DeLuxe General, Inc.
1546 North Argyle Road
Hollywood. California 90028

Leo 0iner Films, Inc.
350 Golden cate Avenue
San Francisco, California 94102

Douglas Film Industries
'10 West Kinzie Street,
Chicago, lJlinois 60610

Du Arl Film Laboratories, Inc.
245 West 55th Street
New York, New York 10019

Eclair
I Avenue DeLattre de Tassigny
Eprnay
France 93800

Far East Laboratories, Ltd.
'14-1 2-chome Hioashiootanda
Shinagawa-Ku, iokyo-
Japan

Film Craft Laboratorv, Inc.
66 Sibley Street
Detroit, [/ichi gan 48201

FilmLab Seruice, Inc.
4117 Prospect Avenue
Cleveland, Ohio 44103

Film Seruice Lab, Inc.
62 Berkeley Street
Boston, [,4assachusetts 021 l6

Forde Motion Picture Labs
306 Fairview Avenue, North
Seattle, Washington 98109

Fotofilm, S-A.E.
Travese a de Dalt 117-119
Barceiona - 1 2
Spain

Folo-Kem Industries. Inc.
2800 W. Olive Avenuir
Burbank, California 91 505

Geyer-Werke cmbH
2 Hamburg 73
Seiker Landstrasse 41
West Germany

HADEKO Filmtechnik GmbH
Graf Landsberq-Strabe 2 -4
4040 Neuss
West Germany

Huemark Films, Inc.
227 Easi 44th Street
New York, New York i0017

lmage Transform Laboratory
3611 N. San Fernando Boutbvard
Burbank, Calif ornia 91 505

Kin.O.Lux, Inc.
17 West 45th Street
New York, New York 10036

Lider Cine Laboratorios S/A
Blvd.28 de Setembro 168, Vila lsaoel
20551 Rio de Janeiro
B razi I

Mandarin Film Lab Limited
131'133 Wai Yip Street
3rd Fl., Cheung Fai Industrial Bldg.
Kwun Tong, Hong Kong

Medallion Film Labs., Ltd.
559 Fogers Road
Toronto, Ontario
Canada

M.G.M. Laboratories, Inc.
10202 West Washinqton Boulevard
Culver City, California 90230

Monaco Laboratories, Inc,
234 gth Street
San Francisco, California 94103

Motion Picture Film Seruices, Inc.
401 Fort Pitt Boulevard
Pittsburgh, Pennsylvania l52l g

Motion Picture Labs.. Inc-
781 South Main Street
lvlemphis, Tennessee 38101

National Cine Laboratories, lnc.
4319 Flhode lsland Avenue
Brentwood, Matyl and 207 22

Newslilm Laboratory, Inc.
516 N. Larchmont Boulevard
Los Angeles, California 90004

NFL Films, Inc.
330 Fellowship Road
Mt. Laurel, New Jersey 08054

Northern Motion Picture Labs
65 Granby Street
Toronto 2, Ontario
Canada

W. A. Palmer Films, Inc.
611 Howard Street
San Francisco, California 94105

Precision Film Laboratories, Inc.
630 Ninth Avenue
New York, New York 10036

Producers Color Service, Inc.
24242 Norlhwestern Hiohwav
southf ield N,lichi gan 48075

Production Film Makers Associates, Ltd.
330 Adelaide Street, W.
Toronto, Ontario
Canada N45V lR4

PSI Film Laboratorv
3011 Diamond Par( Drive
Dallas, Texas 75247

Rank Film Laboratories Limited
Denham, Uxbridae
Middlesex
England UBg 5HQ

Spectrum Laboratory
JVY gunoersen Dnve
Carol Stream, lllinois 60187

Suomi-Filmi Oy
Bulevardi 12
Helsinki 12
Finland SF.00120

Technicolor, Inc.
4050 Lankershim Boulevard
N. Hollywood, California 91608

Teknililm, Inc.
909 N. W. 19th
Portland, Oregon 97209

The Film House Group
22 Front Street West
Toronto, Ontario l\45J 1 C4
Canada

Victorian Film Laboraiories, Ptv. Ltd.
4 Guest Street
Hawthorn, Victotia 3122
Australia

Western Cine Service
312 South Pearl Street
Denver, Colorado 80209

White Star Professional Film Services, Inc
16641 Airport Road
Lansing, Michi gan 48906

F.P.K. Dr. Helmut Wiesler
Alban Berg.Weg B/13
1130 Vienna
Austria

WRS Motion Picture Laboraiory
210 Semple Street
Pittsburgh, Pennsylvania 152 13

Yokohama Cinema Laboratories. lnc,
No. 22 Kuritava. Kanaoawa,Ku
Yokohama
Japan

Agla.Gevaert, Inc.

Allen Products Company

Bell & Howell Comoanv
Proressional Equipheni Division

Bonded Seryices

Carter Equipment Co., lnc.

Drew Relining Company

Eastern Specialty Bearings, Inc.

Eastman Kodak ComDanv
Motion Picture & Audioviiual Markets Division

Associate Members:
Encyclopaedia Britannica Educational Corooralion

Filmline Corooration

Films Inc. Division of pMl

Fuii Photo Film LJ.S.A., Inc.

Goldberg Brolhe6, Inc.

Hazeltine CorDoration
Industrial Products Division

Hollywood Film Company

Houslon Fearless 76, Inc.

Lab Methods Corporation

3M Company

Molion Picture Enterprises, Inc,

Pace Intemational Corp.

Pete6on Enterprises, Inc.

Pioneer Marketing Corp.

Plastic Reel Corp. of America

L. B. Russell Chemicals, Inc.

Scientilic Enterprises, Inc.

Suburban Chemical Co.

Tayloreel Corporation
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Al. The difference between Proiection roles of 21 ond

25 fromes Per second is negligible in the normol usoge

of the leoder.

A2. Logos, lrodemorks or olher extroneous moleriol, if

obsolutely necessory, should be inserted in the leoder

prior ti lhe l6-mm lound dorf cue or iusl preceding

Frome 32 of the troiler identificofion reclion or both'

A3. The outside diomeler of the lorger while circle, re'

ferred f o in Sec. 4.3.I , indicotes fhe height of f he television

sofe oclion oreo specified in SMPTE Recommended Proc-

tice RP 27.3-1972, Specificotions for Sofe Action ond Sofe

Title Areos Test Poffern for Television Systems'

A4. The outside diometer of the smoller white circle, re-

ferred to in Sec. 4.3.1, is equivolenl to the height of o
proiector operlure hoving on osPecl rolio of l'85:l'


