
Mr. Krolak: I really don't know; it may have
been acetate or it may have been Mylar.

Mr. Lohse: How would you handle your black
printer if you carried the black printer in­
formation in the three separation colors, how
close is your overprint-in registration terms
again? In your separation films, you will have

more map colors, of course, than you have tones
available, so would you overprin t two colors to
produce a third one?

Mr. Krolak: No, we did not use additive color
mixture. When I speak of overprinting, I refer
to electrostatic printing on a surface on which a
developed image already exists. The printer of

which I speak contained a separate color toner
for each color to be printed.

Mr. Lohse: Then you are not using standard
Army maps?

Mr. Krolak: We are printing from reduced
cartographic separations of standard Army
maps.

Jstandards and recommended practices.r

Revision of American Standards

On August 29, 1960, the American Standards Association,
Incorporated approved the following American Standards:

PH22.27-1960, Method of Determining Transmission Den­
sity of Motion-Picture Films (revision of
PH22.27-1947)

PH22.50-1960, Reel Spindles for 16mm Motion-Picture
Projectors (revision of PH22.50-1946)

PH22.62-1960, 9 kc Sound Focusing Test Film for 35mm
Motion-Picture Sound Reproducers (re­
vision of PH22.62-1948)

PH22.67-1960, lOOO-Cycie Balancing Test Film for 35mm
Motion-Picture Sound Reproducers (re­
vision ofPH22.67-1948)

The standards were approved by the Society's Engineering
and Standards Committees and ASA Sectional Committee
PH22. Since they reflect no technical change from the versions
published previously, the standards are not being published

Proposed American Standard

A Proposed American Standard, 16mm Television Inter­
mittent Projector for Vidicon Camera Operation, PH22.125,
is published here for a three-month period of trial and com­
ment.

The need for a standard relating to a 16mm television inter­
mittent projector for vidicon camera operation was recognized
by the SMPTE Television Committee during its October 1955
meeting. A subcommittee under the chairmanship of Dr. H. N.
Kozanowski was constituted to formulate a draft proposal.
The first draft was based on American Standard, 16mm
Motion Picture Projector for Use With Monochrome Television
Film Chains Operating on Full-Storage Basis, PH22.91-1955.

here. The editorial changes incorporated in the new revisions
consist of the following:

PH22.27: American Standard for Diffuse Transmission
Density, Z38.2.5-1946, which is the basis for PH22.27, was
revised. Therefore, the reference to this standard has been
changed to PH2.19-1959.

PH22.50 now contains a scope which reflects the purpose of
the standard.

PH22.62 and .67: The reference to applicable standards has
been brought up to date, the word "record" has been sub­
stituted for "track" in section 2.2 and the note relating to the
availability of test films made in accordance with the standards
has been corrected to indicate the current source of supply
which is the SMPTE. PH22.67 has also been given a more
descriptive title.

The standards may be obtained from the American Stand­
ards Association, Incorporated, 10 East 40 Street, New York 16,
N.Y., at a nominal cost.-J. HowardSchumacher, Staff Engineer.

Subsequent to its circulation in 1956, three additional drafts
were submitted to the Television Committee before agreement
was reached on this proposal.

The members may be interested in the fact that the Tele­
vision Committee at its May 4, 1960, meeting voted unani­
mously to recommend the withdrawal of PH22.91-1955
subsequent to ASA approval of PH22.125.

This published version has been approved by the Standards
Committee and if no adverse comments are received prior to
January 15,1961, it will be submitted to ASA Sectional Com­
mittee PH22 for further processing as an American Standard.
All comments should be addressed to Society Headquarters,
attention of J. Howard Schumacher, Staff Engineer.-J.H.S.
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-Proposed American Standard-

16mm Television Intermittent Projector

for Vidicon Camera Operation

1. Scope

.1 This standard applies only to 16mm
otion picture projectors in which the film
advanced intermittently.

.2 This. standard describes two types of
rojectors in combinations with vidicon TV
arnere chains. The first operates on a full­
orage basis, and the second on a partial­
orage basis. The standard applies to both
'pes unless otherwise specified.

1.2.1 In synchronousoperation the projec­
>r motor and the television system vertical
eriod generator are locked to the same
'equency, generally the alternating-current
ower supply.

1.2.2 In nonsynchronous operation the
rojector motor and the television synchroniz­
,g generator are not locked to each other
nd their frequencies may differ by a max­
'um of 0.5 cycles per second.

1.2.3 In full-storage operation ilIumina·
on from the projector is restricted to the
ertical retrace period of the television scan.

1.2.4 In partial-storage operation the
lumination will not be restricted to the
ertical retrace period but may occupy a
ortion at the vertical scanning time.

.3 The characteristics of the projector are
andordized in terms of the one-inch vidicon
hichhas now displaced the iconoscope used
5 the basis of American Standard 16mm
,otion Picture Projector for Use with Mono­
irome Television Film Chains Operating on
III-Storage Basis, PH22.91-1955.

2. Image Dimensions

.1 The image on the face of the vidicon
'all be 'Va-inch (height) X Y2-inch (width),
o/a-inch. diagonal.

PH22.125

,_;_ I ef • '-e.'

2.2 In a relay type optical system, the image
projected on the field lens shall be 3 ¥a-inches
(height) X 4 Y2-inches (width), a 5 %-inch
diagonal.

2.3 The projector sholl contain adequate
provisionsfor meeting all specifications of 2.1
(direct-in projection) and 2.2 (relay projec­
tion).

3. Projection Lens Resolution

3.1 Resolution sholl be d\l.fined and meas­
ured in accordance with American Standard
Method of Determining Resolving Power of
16mm Motion-Picture Projector Lenses, PH­
22.53·1953 (see Section 19), except that
measurement sholl be mode with the standard
picture widths. (See 2.1 and 2.2.)

3.2 The resolution sholl be at least 80 lines
per millimeter for the patterns identified as
E and D and at least 90 lines per millimeter
for all others.

4. Optical Axis Adjustment

4.1 The projector sholl include, or have avail­
able as an accessory, a sturdy pedestal.
Means sholl be provided to place the optical
axis (when level) at any height from 47 to 49
inches from the floor.

4.2 A tilting mechanism shall be included 01.
though this need not permit either quick
change or change during operation. The min·
imum range of tilt sholl be ±2 degrees.

4.3 A leveling mechanism capable of rotet­
ing the projector about an axis parallel to
the optical axis sholl be included.

4.4 The vidicon camero may be affixed to
the projector as on integral port with ap­
propriate optics. In this case the camero
mount sholl be provided with appropriate
means of horizontal, vertical, and axial cd­
justments.

NOT APPROVED

5. Film Gate Dimensions

The dimensions of the picture aperture and
its location relative to the film sholl be in
accord with American Standard Projected
Image Area of 16mm Motion-Picture Film,
PH22.8·1957. (See Section 19.)

6. Framing Device

6.1 The projector sholl have a readily ac­
cessible means for positive framing of the
picture when the projector is in operation.
The range of the framing mechanism sholl
extend 0.025 inch above and below the
standard position measured at the film. The
framing device sholl be free fran, creep dur­
ing operation.

6.2 The method employed forframing sholl
not change the horizontal position of the pro­
jected image of the picture aperture by more
than 1.0 percent of the picture width over the
full framing range.

7. Picture Stability

7.1 Definition. The stability of the image de­
pends upon the ability of the projector to
locate succeeding frames of film in exactly
the some position relative to the picture
aperture. Failure to perform this, function
perfectly results in either jump (vertical
instability) or weave (horizontal instability)
or both.

7.1.1 Jump and weave sholl be measured
in terms of the peak-to-peak excursions ob­
served. In each case the result sholl be stated
as a percentage of picture width.

7.2 Standard

7.2.1 Jump shall not exceed 0.2 percent
of picture width.

7.2.2 Weave sholl not exceed OJ5 per­
cent of picture width.

8. Image Illumination

8.1 Methods of Light Application. Illumina­
tion can be applied from the projector to
the vidicon either as a single light pulse per
television field or as a plurality of pulses per
television field. It is important that successive
television.fields receive substantially the some

exposure both in timing an
inate flicker disturbances.

8.2 Means sholl be provi.
or external to the proiel
light intensity reaching the
over a range of 100 to 1
changes in color tempera~

8.3 Intensify of "'uminoti,
illumination sholl be me
0.625-inch diagonal of
plane of the photo.surfa
The objective for the time­
tion as measured in a h
minimum of 100 foot-cand
adverse conditions of "
transmission density.

8.3.1 Measurement of
tensity of illumination sho
follows:

(l) With projeCtor n
in the gate

(2) Ught intensity cc
intensity position

(3) Image size: (a) ~
direct-in use; (b) 3 ¥a·incI
for field lens use
The intensity of iIIuminatic
40,000 foot-candles, for d
foot-candles, for field lenl

8.3.2 Uniformity

(1) With no film in th
illumination at any point
standard image shall be r>
cent of the maximuminter

(2) Upon replaceme
cent projection lamp, if s
adjustment shall be requi
distribution.

(3) The receptive I

sensitive element used f
shall have a diameter not
cent of the picture width. I
taken with the center of

• this is the product of Recomm4
lion (100 fool-candl..) X Col

,Factor (20) X Reserve for p..,



nent closer to the edge of the image area
Ihan 5 percent of the picture width.

(4) For direct-in projection systems, uni­
formity measurements can be made using the
,idicon camera and an oscilloscope equipped
with a line selector.

8.4 Color Temperature. The projector shall be
capable of providing illumination of color
temperature 2870 K (illuminant "A"). This
.tandard is required to facilitate multiplex
operation in a color television system.

8.5 Illumination Period

8.5.1 Definition. The illumination period is
the interval of time in which the instantaneous
intensity of illumination in any part of the
image area exceeds 10 percent of the peak
instantaneous intensity.

8.5.1.1 The length of the illumination
period shall be stated in terms of a percent­
age of V, where V is the time from the start
of one television field to the start of the next
field.

8.5.2 Standard. Illumination period shall
not exceed 6.5 percent of V for full-storage
operation.

8.5.2.1 For partial-storage operation
the illumination period shall be as large as
possible. It shall be 25 percent, or more, of V.

8.5.3 Method of Measurement. The iIIu·
mination period shall be measured by means of
a photocell, an amplifier, an oscilloscope and
a timing oscillator. The photocell and ampli­
fier must respond without saturation to the
peak intensity encountered and the fre­
quency response of the combination shall be
down not more than 3 decibels (db) at 50
kilocycles [kc],

9. Pull-down Period

9.1 Definition. The pull-down period is the
interval of time in which film is moving
through the picture aperture.

9.2 Standard. The only restriction to be
placed on the pull-down period is that it
shall never overlap any part of the illumina­
tion period.

9.3 Method. of Measurement. The existence
of overlap may be detected by projecting a

.... ' .. 6'....
test subject consisting of sharply defined
white objects on a black background, and
inspecting the projected picture for evidence
of travel ghost. *

10. Phasing of Projector Relative to TV
Verticol Scan for Full-Storage Operation.

10.1 For the case of a fixed relation be­
tween pull-down and illumination periods:

10.1.1 Means shall be provided for set­
ting the illumination period in any desired
phase relative to the 60-cycle frequency
which controls the phase of the motor.

10.1.2 Each time the projector is turned
on, it shall re-establish this pre-selected phase
relation by fully automatic means in less than
3 seconds.

10.1.3 During operation, the pre-
selected phase relation shall be maintained
within ± Y. percent of V.

10.2 For the case of the illumination period
locked to the vertical synchronizing signal
and independent of the pull-down period,
means shall be provided for insuring cornpll­
once with 9.2 of this standard.

11. Film Capacity and Film Tension

11.1 The projector shall accommodate reels
of any capacity from 400 to 3600 feet
which comply with the requirements of Amer­
ican Standard for 16-Millimeter Motion·
Picture Projection Reels, PH22.11·1953. (See
Section I 9.)

11.2 For any reel size in this range, the tcke­
up tension shall at no time be less than 3
ounces nor greater than 10 ounces (hub
diameters less than 4.5 inches excepted).

11.3 For any reel size in this range, the
braking mechanism on the feed reel shall
not cause a tension greater than 3 ounces
(hub diameters less than 4.5 inches excepted).

12. Film Life

12.1 After 100 passages through the pro.

• For this test a film available from the Society of
Molion Picture and Television Engineers is recom­
mended, although many title strips will also be satis­
factory.

NOT APPROVED

jector mechanism, film shall exhibit no evi­
dence of damage either visible in the pro­
jected picture or audible in the reproduced
sound signal.

NOTE: In order thol a loop of film may be used in
this lest, renewal of the splice as many times as may
be necessary is permitted.

12.2 The film used in this test may and
should be carefully selected and lubricated.
The projector is not required to pass this test
with film which is in inferior condition.

12.3 Passage of a splice in good condition
through the mechanism shall not cause serious
disturbance, such as loss of loop, nor shall the
mechanism cause excessive damage to the
splice.

13. Starting Time

13.1 Definition. The interval between appli­
cations of power and the attainment of: (I)
synchronous operation of the motor and (2)
a flutter content in the sound output which is
less than the maximum specified in 17.2.

13.2 Standard. The starting time shall not ex­
ceed 5 seconds.

14. Film Speed

The nominal speed of projection shall be 24
frames per second. This shall not be inter­
preted as excluding the use of a 3-2 mech­
anism.

15. Stopping Distance

15.1 Definition.The length of filmthat passes
through the film gate after removal of power.

15.2 Standard. The stopping distance shall
not exceed 3 feet.

16. Manual Drive

Some readily accessible means shall be pro­
vided for slow-speed manual operation of
the mechanism as a check on threading, etc.

17. Sound Scanning System

17.1 Synchronization. The film path distance
measured in the direction of travel from the
center of the picture aperture to the point at
which optical sound scanning occurs shall be
26 frames ± Y. frame. Where magnetic

stripe scanning is used, tht
in the direction of travel fr'
picture aperture to the p
netic sound scanning occur.
in accordance with Amer
ture-Sound Separation i,
Sound Projectors, PH22.1 .
tion 19.)

17.2 Mechanical Stabil;,
mean-square [rms] value
of all frequencies) flutter I

than 0.25 percent when I

flutter test film complyinl
ments of American Stan,
Cycle Flutter Test Film,PH
Section 19.1 Film splices!
serious disturbance in SOU

17.3 Dimensions of Seann
plane of optimum focus
beam shall have a maxim.
inch and a width of 0.0
[Reference for width: /J
Photographic Sound Reco
PH22.41·1957. (See Sed

17.4 Adjustmenf of Scalll

17.4.1 Lateral Adju51m
provided for adjusting till
the scanning beam so thai
not reproduce either sign
test film complying with t
American Standard 16m
Film, PH22.57-1955.' (Se

17.4.2 Azimuth Adjush

17.4.2.1 Means shc
adjusting the azimuth of II

17.4.2.2 The azimut
to secure maximum respc
cycle test film complying
ments of American Stanc
Focusing Test Film,PH22.4
tion 19.)

17.4.3 Focus Adjustme

17.4.3.1 Means she
adjusting the focus of II

I Test films in accordance wi~

available from the Society of '­
vision Engineers.



olece the plane of optimum focus in coinci­
dence with the emulsion plane.

17.4.3.2 Focus shall be adjusted to
:ecure maximum response using a test film
:omplying with the requirements of American
5tandard 16mm Sound-Focusing Test Film,
PH22.42-1955. (See Section 19.)

17.4.3.3 Means shall be provided for
'apidly and accurately shifting the plane of
lptimum focus to coincide with the emulsion
)OSition on either side of the film.

17.5 Light Distribution. The light distribution
n the scanning aperture shall be sufficiently
'niform to produce a signal across a resistive
oad at the output of the preamplifier whichis
:onstant within ± 1.5 db when reproducing
~ Scanning-Beam Uniformity Test Film corn­
llying with the requirements of American
'tandard Scanning-Beam Uniformity Test
:ilm for 16·Millimeter Motion-Picture Sound
1eproducers (laboratory Type), Z22.80­
1950, or American Standard ScaMing-Beam
)niformityTest Film for 16-MillimeterMotion·
'idure Sound Reproducers (Service Type),
~2.81-1950.' (See Section 19.)

17.6 Exciter lamp

17.6.1 The exciter lamp shall be so
nounted as to permit rapid replacement.

17.6.2 It is not desirable that uniformity
,f illumination in the scanning aperture be
:ritically dependent upon exciter lamp posi­
ion. If this condition exists, means shall be
>rovided for independent horizontal and
'ertical adjustment of the exciter lamp posi­
ion.

17.6.3 The exciter lamp shall be a pre­
ocused type, unless the lamp holder is a re­
,Iaceable type equipped with adequate ad­
Jstments which can be preset and a spare
amp holder is provided.

17.6.4 The exciter lamp shall be oper­
,ted at all times within any applicable rot­
,gs established by the manufacturer of the
amp,

Test films in accordance with these standards ore
vailable from the Society of Motion Picture and
elevision Engineers.
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18. Sound Amplification System

Any statement of sound-reproduction char­
acteristics must necessarily caver the per­
formance of a preamplifier which is specifi­
cally designed as a component of the projec­
tor. However, it is not essential that all or
even any part of the preamplifier be in­
cluded in the projector structure. Wherever
they are mounted, all parts of the pre­
amplifier should be readily accessible.

18.1 Output Impedance. There shall be bal­
anced output impedances of 600 and 150
ohms available.

18.2 Output level

18.2.1 Standard. The output level shall be
-10 decibels referred to 1 milliwatt (dbm).

18.2.2 Method of Measurement. This level
shall be produced using level test film corn­
plying with the requirements of American
Standard 16mm 400·Cycle Signal-level Test
Film, PH22.45-1955.' (See Section 19.)

18.2.3 A gain normalization control shall
be provided having sufficient range to insure
compliance with the above standard for any
normal combination of exciter lamp, photo.
cell and amplifier tubes.

18.3 Frequency Response

18.3.1 If the frequency response from
film to output is fixed, it shall be fiat within
± 1 db from 50 to 6000 cycles per second.
If tone controls are provided in the pre­
amplifier, their range of adjustment shall in­
clude this response.

18.3.2 Method of Measurement The fre­
quency response shall be determined by
means of a multifrequency test film comply­
ing with American Stand.:lrd 16mm Multi­
frequency Test Film, PH22.44·1953.' (See
Section 19.) The amplitude of response shall
be measured across a resistance load at the
output of the preamplifier. The frequency
response shall be determined with standard
gain. (See 18.2.)

3 A test film in accordance with this standard is avail­
able fromthe Societyof MotionPicture and Television
Engineers.

NOT APPROVED

18.4 Distortion. Although it is desirable to
state a distortion standard which will cover
the photocell as well as the preamplifier, a
method af measurement which will accom­
plish this result is not known.Consequently, the
present standard covers only distortion in the
preamplifier.

18.4.1 Standard. Total harmonic distor­
tion in the preamplifier at standard output
level shall not exceed 0.5 percent in the in­
put signal range from 50 to 6000 cycles per
second.

18.4.2 Method of Measurement. Test sig­
nals from an oscillator shall be applied at the
photocell input of the preamplifier and dis­
tortion shall be measured with a distortion
analyzer at the preamplifier output at stand­
a rd output level.

18.5 Preamplifier Noise level

18.5.1 Standard. The noise level of the
preamplifier shall be at least -65 dbm.

18.5.2 Method of Measurement. The noise
level of the preamplifier shal! be measured
at standard gain (see 18.2), with the projec­
tor running, the exciter lamp energized and
no light entering the photocell.

18.6 Over-all Noise level

18.6.1 Standard. The over-all noise level
shall be at least - 55 dbm.

18.6.2 Method of Measurement. The over­
all noise level shall be measured at standard
gain (see 18.2), with the projector running,
the exciter lamp energized and no film in the
machine.

19. Revisions of American Standards
Referred to in This Document

When the following American Standards
referred to in this document are superseded
by a revision approved by the American
Standards Association, Incorporated, the re­
vision shall apply:

PH22.8-1957, American Standard Pro­
jected Image Area of 16mm Motion­
Picture Film.

PH22.11·1953, Americ
16-Millimeter Motion
Reels.

PH22.41-1957, Arne
Photographic Sound
Prints.

PH22.42-1955, Americe
Sound-FocusingTest F

PH22.43-1953, Americe
3000-Cycle Flutter T,

PH22.44-1953, Americe
Multifrequency Test F

PH22.45-1955, Americe
400-Cycle Signal-lev

PH22.53-1953, Ame
Method of Determinin
of 16mmMotion-Pictu

PH22.57-1955, Americe
Buzz-TrackTest Film.

PH22.112-1958, Ameri
ture-Sound Separatic
netic Sound Projector

Z22.80-1950, America'
ning-Beam Uniformiry
Millimeter Motion-Picl
ducers {laboratory T:

Z22.81-1950, America'
ning-Beam Uniformiry
Millimeter Motion-Pic:
ducers (Service Type]

Appendi

(This Appendix is not a part c
Standard 16mm Television Inh
Vidicon Camera Operation, PH:
to facilitote its use.)

Since iump and weave are
istk:s of the prciectcr and are i
magnification, it is reccmmende
ured with the greatest magnificl
a sufficiently bright image for I

Jump and weave are usually
il1g a test filmwhich is a positiv
background with all copy whil
filmstock used has high resolutic
rately perforated on both edS
at a time, so that the steadiness
in respect to its perforations. Fi!
obtained from the Society 01

Television Engineers.


