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The Work of the Society of Motion Picture and
Television Engineers "

“It's only when you stop, and look back, over a century that you see how far
we've come. It's dazzling. It's astounding. It's magic.”
from James Cameron’s 2016 Honorary Membership acceptance speech

A Long Time in the Making—
Well Worth the Wait
radition, resilience, agility, and
adaptability are organizational
character traits that have
enabled the Society of Motion
Picture and Television Engineers
(SMPTE) to thrive for more than 100
years on the leading edge of the devel-
opment and standardization of motion
imaging technology. To commemo-
rate this achievement and document
the remarkable work of the Society,
SMPTE has published Magic and
Miracles: 100 Years of Moving Imaging
Science and Technology, an illustrated,
full-color, deluxe edition book, which
will be shipping in late January.

The Project Begins

During the early planning stages of
activities to celebrate the Society’s
2016 centenary, the idea of an

Digital Object Identifier 10.5594/FM1.2017.2779332
Date of publication: 26 Fanuary 2018

One hundred years of the Society’s
contributions to the motion picture,
television, and media industries, presented
in a lavishly illustrated 400-page 9 in. x 11 in.
coffee table book, priced within the means of
every SMPTE member.

expansive book was discussed.
By the spring of 2014, a concept
emerged from ad-hoc book com-
mittee meetings: to describe the

history of the Society in a narrative
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format, highlighting the contribu-
tions of SMPTE over its 100 years,
to the development and standard-
ization of technology used in the
motion, television, media, and
entertainment industries.

The editorial precepts that guided
the book’s development were to:

m Appeal to technical and nontech-
nical readers.

m Serve as a calling card for the Soci-
ety beyond the media industry.

m Inspire the next generation of
media system technologists which
serves to attract technical talent
to careers in the media industry.

m Reflect on the historical contribu-
tions made by the Society.

m Fill a technical history void in
media studies.

The Production Process

Thoroughly documenting a century
of the Society’s accomplishments in
a comprehensive and balanced his-
tory is, at the very least, difficult.
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HDTV
JOHN' GLENN

Each Section opens with a full-page color image representative of the subjects to be covered

SMPTE RP 428:6 Cinema alignment signal (right).

To simplify the challenge, the book
follows a chronological narrative
through various topics of interest to
the Society such as motion pictures,
television, digital systems, content
creation, and distribution. The
book describes the adaptability and
evolution of the Society in response
to transformative and disruptive
innovations, such as digital televi-
sion, and the contemporary influx
of information technology, just as it
had with the development of sound
and color for motion pictures ear-
lier in its history.

Magic and Miracles is the result
of a collaborative effort by Society
members. Philip J. Cianci served
as the project’s editorial director.
Committee members, Society mem-
bers, and staff comprised an advisory
board. In the tradition of anniver-
sary publications by professional
societies, a significant portion

of the content was provided by
members, including contribu-
tions from (in the order of appear-
ance): Mark Schubin, William
Miller, John Belton, Stan Baron,
David Wood, Mike Strein, Bill
Werner, Dean Winkler, Douglas
I. Sheer, Matthew Brennesholtz,
Simon Gauntlett, Al Kovalick,
Chris Lennon, John Footen, and
Richard Welsh. Members of the
SMPTE Motion Imaging Fournal
Board of Editors reviewed many
of the submissions. Other article
contributions provided by subject
matter experts served to frame the
backstory.

Supplemental sidebar materi-
als, such as the development of
standards, award recipients, tech-
nical notes, first-person accounts
from the SMPTE Transactions and
the Journal, and industry awards
bestowed upon the Society, were

Digital
Dawns

4.1 The Components of Success
4.2 Digital Audio.

4.3 The Digital TV Revolution
4.4 Digital Cinema Arrives

4.5 Discussions in Depth

A SMPTE RP428-6:2009 D-Cinema Digital Leader and Digital Projection Verifier.
< The 29 October 1998 Launch of Space Shuttle Discovery (STS-95) adcast liv

ments, and HD graphics.

US in HDTV, complete with HD

(left). Table of contents. The opening spread to
Section 4—Digital Dawns presenting the commencement of DTV services with the launch of STS-95 in October 1998, offset by the ensuing

SECTION 1: ACENTURY OF SERVICE

SMPE Then
SMPTE Now

Picur Teater Extitors in Atnt Gity, New Jesey. Whe sroling the

They

MPPC, 58 s polcies wer foun 0 be i vication of ant
nthe fal o 1015, Tade

frmed i th sping of 1916 Utimatl, this second atemt s

Liberal use of photos and other visual
elements add interest to chapter narratives.
Chapters One of Section One—SMPE Then
SMPTE Now-describes the motive forces
that led C. Francis Jenkins and industry
stakeholders to form a motion picture
Engineering Society.

added to further explain topics
as well as to highlight significant
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SECTION 5: EVOLVING CONTENT CREATION TECHNOLOGY

Newsgathering Cameras

Theatrical Newsreel Cameras
The five theatrical newsreel companies operating through
the '30s, '40s, and *50s each had an arsenal of either Wall,
Bell & Howell, or Akeley 35-mm cameras. The Akeley
“Gyro” ripod was to be seen beneath most all of these
‘cameras. With both panning and titing smoothed by gyro-
scopes, or the option of hand cranks and ball leveling,

It was the mount of choice by all newsreel cameramen.
Among other tools of the trade for these lensmen, the ubi-
uitous Bell & Howell 35-mm handheld Eyemo camera was
always at the ready. Introduced in 1926, it featured a com-
pact 100-f. daylight load and spring-wound power expos-
ing up 1o 35 ft. per single winding.

In July 1924, Theodore Case and Earl Sponable pro-
duced a sound newsreel interview with President Calvin
Coolidge. Their system was used for the first completely
allsound newsreel released by Fox in October 1927, which

it e " i inthe-
aters. Two years later, Fox Movietone News became the first
to offer twice-weekly sound-on-film issues. In 1929, Fox Movietone
recorded sound via the Aeolight modulator that recorded a variable
density track. The *aeo-lamp" was a gaseous discharge tube consist-

movement, Twelve-volt lead-acid batteries powered these
camera motors. The batteries along with spares added
considerable weight to a newsreel outft.

Pathé News used Wall cameras exclusively. Their opti-
cal sound galvanometers contained a special mask in the
exposing light beam that produced a class A-B push-pull
negative sound track. The track was exposed 12 frames
ahead of the picture aperture. The advantage of the class
AB track was that It resulted in a 6-dB improvement in
noise reduction on the original single-system negatives.

Paramount initially entered the sound era with four
Bell & Howell cameras modified with galvanometers and
a profile distinguished with the crive motor mounted at the
front. It also had a large exposed damping flywhee! at the
side to minimize wow and flutter n the soundtrack.

Al reels (as the newsreels were called) exposed either
Dupont or Eastman Kodak black-and-white stock exciu-
sively. Dupont Superior type 2 with an ASA of 125, Superior
type 4 @ ASA 350, or Eastman Plus X @ ASA 80, Double X
@ ASA 250, and XXX @ ASA 320 were the film stocks of choice.

Bell & Howell Eyemo

ing of
Tight at the *no-signal” level.

Many Bell & Howell model 2709 cameras were modified to mount
the Aeolight and ts lens on the rear of the camera bady to focus the
‘soundirack on the drive sprocket. Later, the Wall and Audio Akeley
cameras were designed specifically for single-system operation with

Newsreel Cameras in the Field Left) Robert Donahus, S, at South
19

The Bell & Howell mili-
tary and combat cameramen during Worid War Il and the Korean War.
The Eyemo Standard Automatic Portable Camera, Design 71 (circa
1925), or Eyemo, was “Mr. Outside.” Although it was not a part of the.
original B&H System, it was an ca

1954 advertisement stated, "More Eyemos have been sold ... than all
other makes of 35-mm movie cameras combined.”

, operating his *Pancake” for Pathe News.

PRODUCTION TECHNOLOGY

‘The Eyemo Left) The original Eyemo, 1926 Right) An Eyemo captures action in the Battle of the Buige.

The Eyemo was introduced in 1925 and was pattemed after the.
16-mm Filmo Design 70 camera that had been introduced two years
earller, in 1923. In fact, except for the wider fim gauge, the early
Eyemos and Filmos were almost identical, and some parts (such as

the electronics to output a broadcast-quality composite video signal.
A separate videotape recording unit was stil required. This two-plece.
recording mode survived until the early 1980s, when “camcorders” —
the merging of a camera and recorder as a single unit — were brought

tion by Bell & Howell until around 1970.
At the beginning of World War I, there was such a demand for

. When RCA | the void was filled by Sony,
Panasonic, Ikegami and Philips. Portable lenses were also developed,
s an entire industry arose to meet the needs of news shooters, rang-

Eyemos for military

services sent out requests to studios, cameramen, and supply houses

asking for the services “for the duration” of many privately owned

Eyemos. During the war, the Air Force used Eyemos as aerial Combat
Some of y

for this purpost
fications of civilian models. Many of these were fitted to accept offset
viewfinders of the Mitchell and Maier-Hancock type.

ENG Cameras and Acquisition
The use of film for television news gathering came to an end with the.

RCA, Ikegami and Ampex in the late 1960s and early 1970s. Over time,
shouider-mounted cameras, and then camcorders, became lighter;
more compact and captured greater qualty, higher resolution pictures,
5000 adding color, time base correction and synchronous sound. The:
Ikegami HL-33, RCA TK-45 and Thomson Microcam were portable
1970s. For field work, a
par was required to record
put; this was efther a portable 1-in. reeito-res! VTR, or a portable 3/4-
in.  Typicaly,

With the introduction of the RCA TK-76 in 1976, camera operators

ing
body braces.

Television News.
Gathering Cameras

(43 or 16:9); Bottom)
Ikegami HL-33 Color

: Center) World Bl & Howell S cameras; Right) Pathé News staff
‘cameraman Karl Malkames (the Author) with Wall SS camera in 1952. (images and text from Malkames, SMPTE Journal, 2004)

all Handy-Looky System.

Journal and Transaction excerpts and numerous photographs. In this two-page spread about News Gathering Camera Karl Malkames (left)
and Eyemo and first TV cameras used for news acquisition leading to the proliferation of Electronic News Gathering (right).

Society accomplishments. When
all the materials were assembled,
the book had grown to more than
600 pages!

A Three-Book Set

As a result, the original goal of a
single book expanded to a set of

three distinct works. The first book,
The Honor Roll and Honorary Members
of the Sociery of Motion Picture and
Television Engineers, includes profiles
of each of the Society’s Honorary
Member; it was presented as a keep-
sake gift to attendees of the 2016
Centenary Gala. The second book

will be the hard cover Magic and
Miracles. And the third book, The
History of the Society of Motion Picture
and Television Engineers, 1is writ-
ten from the Society’s perspective,
focuses on the growth and evolution
of SMPTE, and incorporates the
abundance of material unearthed

during the research of Magic and
Miracles, and will include references
and footnotes. It will be published
as an on-demand paperback, tar-
geted for release in October 2018.

© EMMY 1992-1993

SMPTE 259M: 10-Bit 4:2:2 Component and 4fsc
i Composite Digital Signals — Serial Digital Interface (SDI)
Every Society Member Should
Own a Copy
The nearly 400 pages of Magic
and Miracles: 100 Years of Moving
Image Science and Technology high-
light the work and contributions

The Physical Interface — The Serial Digital Interface (SDI) was designed for transmission of serially encoded digital video data over 75 of the Society, and its members
ohm impedance coaxial cable using ECL (Emitter-Coupled-Logic) on BNC terminating connectors. In 2006, SMPTE ST 297 defined an and Sustaining entities in the
optical interface standard covering all SDI rates from 143 Mb/s to 3 Gbps. ?

Acad of ision Arts and (NATAS) Emmy® Award for Technology and
Engineering for development and standardization of Digital Serial Interface (SDI) technology for television
(1992-1993), In Plant Digital Serial Interconnection Technology for Television to Sony, Tektronix, Thomson
CSF, and SMPTE (Joint Award). The standard describes a serial digital interface for 525/60 and 625/50 dig-
ital television equipment operating with either 4:2:2 component signals or 4fsc composite digital signals.

Accepting the Emmy
SMPTE 259M defines four operating data rates and compliant equipment supports at least one of ~Award on Behalf of SMPTE

Engineering Vice President Ken
Davies (R) and Peter Symes (L)

Chairman of the Working Group
on Studio Video Systems.

these data rates.
* Level A — 143 Mbps NTSC - Level C — 270 Mbps 525/625 Component (4:3 aspect ratio)
« Level B — 177 Mbps PAL « Level D — 360 Mbps 525/625 Component (16:9 aspect ratio)

narrative context of the motion
picture, television, and media
industry’s history. A book of this

Each award from the Motion Picture and Television Academies is highlighted. Pictured here:
The 1992-1993 NATAS Emmy for the SMPTE 259M Serial Digital Interface standard.
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nature—with hundreds of color
photos, illustrations, and diagrams—
will find a home on every mem-
ber’s coffee table to enjoy for years
to come.

Philip J. Cianct’s
involvement in
HDTV began at
Philips Research
in 1984 and con-
tinued at ESPN
during the con-
struction and com-
missioning of the

all-HD Digital Center. He was the
editor (2005-2007) of the Transition to
Digital Broadcast Engineering maga-
zine e-newsletter. Following the au-
thoring of two Focal Press published
books in 2012, McFarland published
High Definition Television — The Creation,
Development and  Implementation  of
HDTV Technology, which documents
the global deployment of HDTV. He
is assisting the Smithsonian Institution
in developing an HDTV archive.
Living a dual existence in the paral-
lel universes of creativity and tech-
nology, he is forging a body of work
exemplifying the intelligent fusion of

technology and art at his Frog Hill
Creative Sanctuary. His recent work
was inspired by his participation in
the development and deployment
of HDTV. For additional informa-
tion visit: www.philipcianci.com and
www.HDTVarchiveproject.com. I

AVAILABLE NOW from the

ACADEMY SCIENCE & TECHNOLOGY COUNCIL

High-quality, professionally-produced, royalty-free cinematic material for
testing and evaluation of next-generation cinema imaging technologies —
such as expanded frame rates, brightness, dynamic range, and color gamuts.
The material comprises a single scene shot repeatedly under controlled

conditions, at multiple resolutions and frame rates.

Qsear statuette OAM PA S®

A

Oscars.org/NGCT
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