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TRIPODS & HEADS 

CAMERA SALES CENTER CORP., 
I 333 West 52nd Street, New York, N. Y. 10019 
I 
I Gentlemen: I am interested in  

I Name  
I 
I Firm  

Street s    

I City State Zip  
Trades accepted! Satisfaction guaranteed or money back within 10 days! 

CAMERAS EDITING EQUIPMENT 

Pathe 16 A.T.—no lens  used 299.50 
Cine Special I w/magazine 1" lens ....used 199.50 
Bell & Howell Model 200—no lens  as is 20.00 
Cine Beaulieu—w/battery, charger & 

12-120 Zoom  used 1413.00 
Arriflex S body only  demo 1650.00 
Arriflex M body only  demo 2075.00 
Arriflex MB body only  used 1200.00 
Filmo 70 H.R. body only  used 485.00 
Eyemo 71 BA, 35mm F27 Tessar, 25mm 

Hypar, 47mm F2.5, Cooke w/case ....used 149.50 
Filmo 70 DR w/filter slot—no lens ....used 179.50 

Moviola Editors UL or UD 20 CS w/ 
counter  used 2495.00 

Moviola Editor UL or UD 20 S w/ 
counter  used 2085.00 

Zeiss 16mm Viewers  new 99.50 
Maier-Hancock Viewer 16mm  new 143.50 
Ace 35mm Viewer w/counter  used 125.00 
16mm Sonic Cleaner  used 3000.00 
NEW MOVIOLA EDITORS IN STOCK- 
PRICES UPON REQUEST 

SPLICERS 

Mitchell Standard Camera complete 
with the following: 1 each—25mm, 
32mm, 35mm, 40mm, 50mm, 75mm 
Cooke lens, 2 each—1000' Magazines, 
1 viewfinder w/bracket, wide angle 
matte box, 1 camera case, magazine 
case, accessory case. All lenses 
matched with follow focus rings com¬ 
pletely overhauled  used 5800.00 

Complete Mitchell Hi-Speed Camera 
with matched and cammed—25mm, 
28mm, 32mm, 35mm, 40mm, 50mm, 
75mm, 100mm Cooke lenses and acces¬ 
sories listed above  used 6200.00 

Arriflex 16 BL with 12-120 Zoom lens 
w/400' magazine, Universal motor, 
matte box, battery, charger & case ....used 4950.00 

Mitchell NC complete with 25mm, 
32mm, 35mm, 40mm, 50mm, 75mm, 
100mm Cooke lenses, (2) magazines, 
viewfinder w/bracket, W.A. matte box, 
sunshade matte box, camera case, 
magazine case, accessories case. All 
lenses matched w/follow focus rings— 
completely overhauled  used 5800.00 

LIGHT METERS 

Spectra—Combi 500 (Model 501)  new 112.00 
Spectra—Professional  new 99.50 
Spectra Universal  new 59.50 
Gossen Luna Pro w/case  new 55.50 
Gossen Six ti color  new 49.50 
Gossen Super Pilot  new 32.50 
Honeywell Spot Meter  demo 112.00 
Weston Ranger 9  new 64.00 
Weston Master V  new 33.50 
G.E. Foot candle meter w/case  new 22.50 

Rivas Straight—16mm or 35mm  new 157.50 
Rivas Diagonal—16mm or 35mm  new 168.75 
Du Page 616  new 12.95 
Guillotine 35mm Straight/Diagonal  new 144.00 
Guillotine 16mm Straight/Diagonal  new 124.00 
Rivas Diagonal 16mm  used 97.50 
Maier Hancock 16mm  new 225.00 
Maier Hancock 35mm  new 315.00 
Bell & Howell Foot Splicer 35mm  used 875.00 

MISCELLANEOUS EDITING EQUIPMENT 

2 Gang—35mm or 16mm Moviola 
Synchronizer  new 108.00 

4 Gang—35mm or 16mm Moviola 
Synchronizer  new 153.00 

4 Gang—Combination 2/35 8i 2/16 
Moviola Synchronizer  new 220.50 

Moviola Sound Reader—SRC Combi¬ 
nation—Optical & Magnetic  new 170.00 

Moviola Amplifier-Speaker U.R.S new 53.00 
Moviola Rewinds—W.A. 16 or 35mm 

new per pair 42.00 
Hollywood Negative Rewinds  used 79.00 
Hollywood 35mm Rewind 35mm w/ 

Titewind  used 37.50 
Hollywood 35mm Rewind w/Titewind 

& Brake  used 42.00 

SOUND EQUIPMENT 

Nagra Recorder III  used 975.00 
Transist-o-Sound 2 C L M Mag  new 495.00 
Transist-o-Sound 2 C L 0 M—Optical 

& Magnetic  new 525.00 
Sennheiser EM1008 Wireless Receiver new 318.50 
Sennheiser MD4008 Plug in Mike for 

Transmitter  new 65.00 
Sennheiser SK1008 Wireless Transmitter new 246.50 
Nagra ATN Unit  used 39.95 
Fish Pole Boom with Stand Adapter  new 198.50 

Arriflex 35 Gyro Head w/case  used 650.00 
Arriflex 35 Friction head w/case  used 95.00 
Miller Model D with Standard Legs ....used 245.00 
Vinton Head  used 649.50 

LENSES MOUNT 

Samagon Fisheye Attach  new 89.95 
13mm F1.5 Elgeet  C Mount ....used 74.50 
15mm Fl.3 Angenieux  C Mount ....used 133.00 
25mm F2.3 Baltar  Mitch Mt ..used 125.00 
25mm F1.9 Kod Anastig  C Mount ....used 10.00 
25mm FI.9 Kod Anastig w/finder  used 10.00 
25mm F1.9 Kinoptic C Mount ....new 169.00 
25mm FI.9 T.T.H.-l"  C Mount ....used 54.50 
25mm F1.8 Cooke  BNC Mt ....used 310.00 
25mm F1.8 Cinor  C Mount ....used 59.50 
28mm F2.5 Cooke  BNC Mt ....used 310.00 
30mm F2.5 Baltar  Mitch Mt ..used 99.50 
35mm F2 Cooke  BNC Mt ....used 310.00 
35mm F2 Xenon  Arri Mount used 140.00 
40mm F1.6 Ektar  S Mount ....new 89.50 
40mm F2.3 Baltar  BNC Mt ....used 310.00 
40mm F2 Cooke  BNC Mt ....used 310.00 
40mm F2 Cooke BNC Mount  used 310.00 
50mm F1.4 Television   new 99.50 
50mm F1.5 Angenieux  C Mount ....new 179.50 
50mm F2.5 Baltar  BNC Mt ....used 310.00 
50mm F2 Cooke  BNC Mt ....used 310.00 
50mm F3.5 Tessar  Mitch Mt ..used 75.00 
50mm F1.9  C Mount  new 74.50 
50mm FI 1.4 Switar  Rx Mount ..used 159.50 
75mm F2.3 Contrast Tacker.. Mitch Mt ..used 25.00 
75mm F2 Kinoptic  Arri Mount new 269.00 
75mm F2.8 Baltar  BNC Mt ....used 310.00 
75mm F2 Cooke  BNC Mt ....used 310.00 
75mmF2.8Yvar  C Mount ....used 45.00 
100mm F2.6 Kinetal  C Mount ....new 279.50 
100mm F2.3 Baltar  BNC Mt ... used 310.00 
152mm F4.5 Telephoto  Eyemo Mt used 25.00 
200mm Astra Arri Mount used 145.00 
205mm F3.5 Berthiot  used 99.50 
250mm F4.5 Wollensack  used 60.00 
255mm F6.3 Tele Dynar  Eyemo Mt used 40.00 
300mm F3.5 Astra w/case .. Arri Mount used 275.00 
500mm Mirror Lens w/4 

filters & case  Arri Mount used 75.00 

ZOOM LENSES 

9.5—95 Angenieux 
w/7V2" Finder  C Mount ..demo 1100.00 

9.5—95 Angenieux 
w/10" Finder  C Mount ..demo 1199.00 

12—120 Angenieux 
w/7V2" Finder  C Mount ....used 695.00 

12—120 Angenieux  Arri Mount new 810.00 
12—120 Angenieux  C Mount ....new 715.00 
12—240 Angenieux  C Mount ..demo 1750.00 
12—240 Angenieux  Arri Mt ....demo 1850.00 
25—250 Angenieux  Arri Mount new 2200.00 
25—250 Angenieux  R-35 Mount new 2225.00 
35—140 Angenieux  Arri Mount used 650.00 
38—154 Pan Cinor w/case, 

sunshade support, +1 
+2 Proxar Arri Mount used 650.00 

38—154 Pan Cinor w/ 
finder, sunshade, cor- 
rolator, case  BNC/NCMtused 875.00 

MISCELLANEOUS ACCESSORIES 

Cine Special Reflex Finder  used 95.00 
Directors Finder Model K  new 54.50 
Arri Blimp—for Model S  used 899.50 
Matte Box for S Blimp  used 199.50 
Mitchell Finder  used 1400.00 
Matte Box/BNC  used 339.50 
Matte Box, Wide Angle/BNC  used 137.50 
Matte Box/Standard & NC  used 354.50 
Matte Box Wide Angle/Standard & NC ..used 114.50 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Hundreds of additional items available at huge savings — write, wire or phone for quotations / satisfaction 
guaranteed or money refunded within 10 days of purchase / add sales tax where applicable — shipping 
charges additional / all equipment subject to prior sale / trades accepted. 

CAMERA SALES CENTER CORP. 
SALES AFFILIATE OF CAMERA SERVICE CENTER, INC. 

333 West 52nd Street • New York 10019 • 212 PL 7-0906 



16 MM 
SOUND-ON-FILM 

CAMERAS 

The Auricon Camera is unique, with noiseless operation as silent proof of precision 
design. It runs so quietly that no heavy and cumbersome external blimp (sound-proof 
enclosure) is required! For fast "set-up” and dependable filming of professional 
16mm talking pictures, Producers and Cameramen choose Auricon to shoot pictures 
synchronized with Optical or Magnetic "double-system” recording equipment, or 
to record "single-system” sound on the same film taking the picture. 

All Auricon Cameras are sold with a 30-day money-back guarantee. You must 
be satisfied! 

Write for your free copy of this 74-page Auricon Catalog, M 

HoUv*! 

0 CINE-VOICE II 
$1180.00 * UP 

100 ft. Runs 2% min. 

AURICON PRO-600 
$1820.00 & UP 

600 ft. Runs 16Vi min. 

\I AURICON SUPER-1200 
$6425.00 & UP 

1200 ft. Runs 33 min. 6902 Romaine Street, Hollywood 38, Calif.^ HOlly wood 2-0931 



The General Camera 2200Amp Diesel Generator 
Designed and constructed to supply a wide range of voltages for use by the motion 
picture and television industries. 
□ 2200 Amps of 115 D C 115 AC 220 A C DLarge fuel capacity allows 48 hr. non-stop operation. 

240 AC 30 [DC ripple less than .03v/120 Freq. con- pcan operate at high altitudes with no loss of full load 
trol ± 1/16 cycle]. output. 

□ Ultra-quiet. Shoot sound within 100 feet. QSIeeper tractor allows delivery anywhere in the U.S. 

□ Continuous full load under all Ambient temperature within 62 hours, 
conditions —60° to 125°F. 

General Camera Corporation,321 W44St., N.Y.10036/212 LT1-1060/New York,Miami, Hollywood 
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ONLY FROM CINE 60 
this exclusive rechargeable 

POWER BELT* 

Pat. No. 3274476 

$256.00 

Cine 60 offers you the most advanced concept in battery design. The 
rechargeable GE nickel cadmium battery • These powerful completely 
sealed battery cells are built into a handsome easy to wear belt for 
greatest comfort and mobility • No awkward battery case to get in 
your way, no bulky weight tugging at your shoulder • A special de¬ 
signed, built in charger plugged into any 115 volt AC outlet will 
recharge your battery safely • EXTRA NEW FEATURE! To protect battery 
and camera motor from damage in case of a short circuit, an auto¬ 
matic overload switch is built into the belt system. This switch functions 
as an automatic fuse which will reset automatically and will never have 
to be replaced • Power Belt 8.4 volt for Arri 16 • Power Belt 16.8 volt 
for Arri 35 • The 16.8 volt power belt is also equipped with a selector 
switch which permits tapping the battery at 8.4 volt for use of Arri 16 
camera with a capacity of 7 amp. hour • Also available for Eclair 16 
camera and others • New! Available now for the first time. Stretch 
powercables for all model Arriflex Cameras. Retracted length 11" as 
illustrated. Stretches to 6'. 

CINE 60 FIBERGLASS BUMP 
FOR ARRI 35 IIB, IICy AND II CGS 
Lightweight Fiberglass construc¬ 
tion, only 19 lbs. For use with 
battery operated constant speed 
motor. Wired for Sync and Auto- 
Slate. External geared follow 
focus with calibrated quick 
change focusing scales. Zoom 
door available for Angenieux 25- 
250 Zoom Lens. Can be hand¬ 
held with aid of shoulderpod. 

Cine 60-First in Sales, 
Service, Rentals, Repairs. 

Write now for complete 
information and specifications. 

CINE 60, INC 
MOTION PICTURE 
EQUIPMENT 

• SALES-RENTALS-SERVICE 

FILM CENTER BLDG. 630 9THAVE. NEW YORK, N.Y. 10036 (212)586-8782' 

AMERICAN CINEMATOGRAPHER, OCTOBER, 1969 



Introducing the 
world’s most advanced editing machine- 

the KEM Universal. 
More than an editing machine — a fully adaptable system. Saves 
time and money in every phase of editing. 

The KEM Universal system does everything from syncing and 
lining rushes to rehearsing sound mixes. You can change 16mm 
and 35mm picture and sound modules in seconds, building just the 
table you need. 

The KEM represents a complete breakthrough in editing tech¬ 
niques. Cuts time, labor and costs. 

KEM (formerly Keller Electronic Mechanic) of West Germany, 
assures yOU Of fine design and precision Workmanship. For further Information write or phone: 

Other KEM products such as an additional line of 
editing tables, transfer equipment and sound/video dub¬ 
bing equipment are also available. 

The Intercraft Corporation, sole U.S. importer and 
distributor of all KEM products, guarantees all equip¬ 
ment and service. 

With the KEM Universal system, all thats needed 
in addition to the table, is a splicer and a chair. 

£ KEM 
ELECTRONIC 
MECHANIC CORP. 
a division of The INTERCRAFT 

CORPORATION 

Film Center Building 630 Ninth Avenue 
New York, N. Y. 10036 (212) 765-1859 

FEATURES: 

Gentle, continuous transport. Never tears. Never 
sync. Absolutely quiet running. Takes any splice. 

Completely modular. Run 3 pictures and 1 soundtrack or * 
2 pictures and 2 soundtracks or 1 picture and 3 sound- ♦ 
tracks. 16mm or 35mm, in any combination, in sync! 

Big 10 Watt, 15-60,000 Hz Ceps) Solid State Amplifier. * 
Separate pre-amp and master gain, bass and treble con- ♦ 
trols. Sound mixes can be rehearsed right on the 

Couple or uncouple four gangs in any combination with 
the press of a button. Wide range of speeds. 
Advance or retard from sync while in motion. 
Picture Module has a foot-wide screen and a 100 Watt 
Quartz-Halogen lamp. 
KEM Video Module for TV viewing available. 

• for listening in advance of sync 

AMERICAN CINEMATOGRAPHER, OCTOBER, 1969 937 



Again in 1969 — for the eleventh consecutive 
cameras were used by more winners* of th 
combined! Proof of Arriflex's popularity wit 
of film making. And to its unique capabilitie 
*Arriflex cameras were used in 14 of the 

17 award winning films. And during the 
past eleven years Arriflex scored in 135 
out of 175 awards! 

iiii 
Fill 

uointulitiois li ttae iriz 
Aetna Life & Casualty 
“HURRICANE!” 
Producer/D/rector—Malcolm M. Snyder 

Bonneville Power Administration 
“INTERTIE” 
Producer/ Director—'Wes Taft/Robert Charlton 

Combined Communications Corp. 
“TODAY IN ARIZONA” 
Producer—Ray Cox 
D/rector—Rick Bell 

Ellerbe Architects 
“A WORLD UNDER ONE ROOF” 
Producer/Director—L. Kenneth Mahal 

General Dynamics Convair 
“THE COMPANY THEY KEEP” 
Executive Producer—Raymond Hunter McPhee 
Producer/D/rector—Robert Sevan Montague 

General Motors Photographic 
“THE GREAT BREAKAWAY” 

Producer/ Director—Donald J. Norburn 

International Harvester Co. 
“CREATIVE STEEL_FOR CREATIVE INDUSTRY”' 
Producer—H. K. Knipp Director—Rex Stearns 

938 AMERICAN CINEMATOGRAPHER, OCTOBER, 1969 



ear—Arriflex professional motion picture 
Industrial Film Awards than all other cameras 

inematographers in this booming category 
las a filming tool. 

Ilndustriil 
Ms 
conducted by 

Industrial 

Photography 

Magazine 

mwko wii win ARRIFLEX' 
Kearney & Trecker Corp. 

“THE PARTS THE THING” 
Producer/Director—H. W. Francke/R. W. Swanson 

Kraft Foods 
“FRESH-CHILLED SUNSHINE” 

Producer/Director—Ron Born 

Lockheed Aircraft Corp. 
“ON THE MOVE” 

Producer/ Director—Douglas Muir 

Lockheed-California Co. 
“1011 TEMPO” 

Producer—Everett Kelley 
Director—Peter Broadrick 

National Medical Audiovisual Center 
“CHOLERA TODAY: PART 2 - 

Practical Laboratory Diagnosis” 
Director—Robert T. Turnbull 

Naval Missile Center 
“WHERE’S MUGU?” 

Producer/Director—Wallace Southard/Leon Rosch 

Production Thirteen 
“THE PLANE THAT REFUSED TO DIE” 

Producer/Director—Burd Myre 

AMERICAN CINEMATOGRAPHER, OCTOBER, 1969 
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How do you want your 8MM ? 
Super or standard ? Color or 
black and white ? Optical or 
contact printed ? Silent or sound ? 
Magnetic or optical track? 
Do you need complete lab 
work or just loading ? 
How about titles ? Music? 
Optical effects ? 

Reela can do it. 
Our recently completed 

facilities are the most 
sophisticated in the world ... 
in layout, in equipment, in 
techniques. To top it off, 
all 8MM loading is done under 
"clean room" conditions. 

Send your first order now. 
Or if you want further 
information, write for our new 
price list to Dept. 007Vz 
Reela Film Laboratories, 
65 N.W. Third Street, 
Miami, Florida 33128. 

Rin 

iNCrcrid LABORATORIES, INC. 
A Division of Wometco Enterprises, Inc. 

Phone (305) 377-2611 
New York (212) 279-8555 
or call Reela in Miami collect. 

LICENSED LOADING FACILITY 
FOR TECHNICOLOR® 

940 AMERICAN CINEMATOGRAPHER. OCTOBER, 1969 
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Canon U.S.A., Inc., 64-10 Queens Blvd., 
Woodside, N.Y. 11377 

Canon Scoopic-16: Uses 16mm film, single or double 
perforated on standard 100'spools. Canon-Zoom lens, 
f/1.6 coated. Zoom range 13-76mm, ratio 5.85:1, focusing 
to 5 feet. Fully automated, motorized CdS exposure control 
system (with manual override) cross-coupled to all 
running speeds, all f-stops (f/1,6-f/22). Selected 
aperture shows on scale in viewfinder. Running speeds: 16, 
24, 32, 48 fps. Viewing brightness not affected by f-stop. 
Corrective, adjustable eyepiece. Self-resetting film 
counter. Motor driven by one 12.5v interchangeable, 
rechargeable nickel cadmium battery (shoots approximately 
8 rolls/charge). Underwater case available. 

Canon 
SC00PIC-16 

Go where the action is. 

No place to rest a tripod. Not 
much chance to use a meter, 
either. Perfect situation 
for the Scoopic-16 reflex. 

Canon designed the 
Scoopic-16 to fit your 
hand, balanced and 
braced for steady one- 
hand shooting. That 
leaves one hand free to 
slip your assistant an 
occasional banana—or to 
focus and zoom the built-in 
13-76mm f/1.6 Canon lens. 

WHEN 
lYOU CANT 

ITAKEAH 
STUDIO) 
WITH I 
■YOU 

The price is pocket-sized, too. 
Complete with case, battery, 
recharger, lens hood and filters 
the Scoopic-16 is only $1250. 
That should be as easy to handle as 
the camera itself. 

Let’s take another worry off 
your hands: you get perfect 
exposures automatically. 
Scoopic-16’s built-in meter 
compensates instantly, 
without overshoot, for 
changes in scene brightness 
(you can set it manually, too). 

We’ll take something off 
your belt, too: the battery 
pack. Our internal battery 
is good for about 8 rolls per 
charge, and you can replace it 
instantly with a pocket-sized 
spare. 



Elemack's unique 8-wheel dolly that tracks, turns, twists 
and crabs in any direction. Swivels 360° on its own axis. 

The Elemack Spyder Dolly is a com¬ 
pact, highly mobile unit that does 
everything a dolly should do . . . and 
gets around a lot easier. It is small 
enough to fit just about anywhere and 
was designed expressly to help you 
shoot in tight corners and narrow 
spaces and to bring you closer to the 
action. Now work in areas that are in¬ 
accessible for more conventional equip¬ 
ment. Ruggedly built, yet lightweight 
it is easy to maneuver and can be 
steered and locked into dozens of dif¬ 
ferent positions (see diagrams.) 

Write for literature. 

The Camera Mart Inc. 
1845 BROADWAY (AT GOTH ST.) NEW YORK. N Y. 10023 

LIGHTING AND GRIP DIVISION 887 NINTH AVENUE 

PHONE: 212 • 757-6977 

West Coast Dist: Gordon Enterprises, Inc. 

“Elemack Goes Where Other Dollies 
Fear to Tread”. Why not investigate 
how Elemack can help you get better 
results. 

Features: 
Smooth action hydraulic lift. Swivel seats 
for operator and assistant. Adjustable snap- 
in position for operating through doors. 
Rubber wheels convert to track operation 
in minutes. Collapses to 251/2" x 521/2" 
x 24V2". Weight: 221 lbs. Max height: |i 
5OV2" Fully opened: Diameter 381/2". 

Elemack Spyder Dolly with leveling 
head . . . from $4695 
Lowboy . .. $195. 

THE JONATHAN JIB 
ARM ASSEMBLY. 
Mounts easily on Ele¬ 
mack Spyder dolly to 
convert it into a dolly 

crane capable of revolv¬ 
ing 360° and of raising 

the camera to a lens height 
of 7'. • Equipped with 

pantograph indicator which 
enables the “grip” to follow 
the shot precisely as di¬ 

rected. • Center lens: Minimum 
height 3 feet, Maximum height 7 

feet. $2660. Weights and accessories 
additional. 

942 

FOR SALE OR RENT - LONG TERM LEASING. F.O.B. N.Y. 
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atrica 
VISI 

The- 
ele- 

ming 
ana- 

motion 
ratio, in 

and white, silent 
in the studio or 

An Official Publication of the 

COMPILED AND EDITED BY 
VETERAN CINEMATOGRAPHERS 

ARTHUR C. MILLER, A.S.C. 
and 

WALTER STRENGE, A.S.C. 

THE AMERICAN CINEMATOGRAPHER MANUAL 
P.0. BOX 2230 THIRD EDITION 
HOLLYWOOD, CALIFORNIA 90028 

Please send copies of the AMERICAN CINEMA¬ 
TOGRAPHER MANUAL @ $15.00 each, postpaid. No C.O.D.s’ 

NAME. 

More than 600 pocket-size pages of con¬ 
cise, practical, informative text, tables, 
charts, diagrams, drawings and listings of 
all the latest production equipment and 
filming techniques in use today! 
Key word printed on the edge of every 
right-hand page provides INSTANT INDEX 
for quickly locating desired data! 

AMERICAN SOCIETY OF 
CINEMATOGRAPHERS 
Dealers are invited to write for 

quantity discounts. 

STREET  

CITY STATE ZIP  

California residents please remit 5% Sales Tax (.75 per Manual). 
Foreign buyers please pay by International Money Order or U.S. Funds. 
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The Money-Makers 
FILMLINE’S professional color film processors 

for motion picture laboratories. 
The Filmline Models FE-30 and FE-50 are fast, foolproof, troublefree and long-lasting. They turn out con¬ 
sistently superior work. The design is backed by Filmline’s reputation as the world’s leading manufacturer 
of film processors for the motion picture laboratory industry. 

Now enjoy the benefits of professional equipment incorporating exclusive Filmline features that have paced 
the state-of-the-art in commercial, industrial and defense installations at a cost lower than processors 
offering less. 

Check the exclusive Filmline features below: 

•"FILMLINE OVERDRIVE FILM TRANSPORT SYSTEM" 
This marvel of engineering completely eliminates 
film breakage, pulled perforations, scratches and 
operator error. The film can be deliberately 
stalled in the machine without film breakage or 
significant change of film footage in solutions. 
The heart of any film processor is the drive 
system. No other film drive system such as 
sprocket drive, bottom drive or simple clutch 
drives with floating lower assemblies can give 
you the performance capability of the unique 
Filmline Overdrive Film Transport System. 

• “TOROUE MOTOR TAKE-UP” gives you constant film 
take-up and does not impose any stress or strain 
on the film itself. Completely independent of the 
film transport system. This FILMLINE feature is 
usually found in professional commercial pro¬ 
cessors but is incorporated on the FE-30 and 

FE-50 models as standard equipment. Don’t 
settle for less! 

• "TEMP-GUARD” positive temperature control sys¬ 
tem. Completely transistorized circuitry insures 
temperature control to well within processing 
tolerances. Temp-Guard controls temperatures ac¬ 
curately and without the problems of other 
systems of lesser sophistication. 

•"TURBO-FLOW” impingement dryer. Shortens dry- 
to-dry time, improves film results, and carefully 
controls humidity content of your valuable (and 
sometimes rare) originals. Immediate projection 
capability is assured because the film dries flat 
without the usual curl associated with other 
film processors. 

“ZERO DOWN TIME” The reputation of any film 
processor is only as good as its reliability. The 

combination of the exclusive and special added 
Filmline features guarantees trouble-free opera¬ 
tion with absolute minimum down-time and with¬ 
out continual operator adjustments. Recapture 
your original investment in 2 years on mainten¬ 
ance savings alone. Filmline’s "Push the button 
and walk-away processing” allows inexperienced 
operators to turn out highest quality film. 

•"MATERIALS, CONSTRUCTION AND DESIGN” All 
Filmline machines are constructed entirely of 
metal and tanks are type 316 stainless steel, 
heliarc welded to government specifications. The 
finest components available are used and rigid 
quality control standards are maintained. 
Compare Filmline features to other processors 
costing more money. Feature-by-feature, a careful 
evaluation will convince you that Filmline offers 
you more for your investment. 

Additional Foatures included in price of machine (Not as extras). 
Magazine load, daylight operation ■ Feed-in time delay elevator (completely accessible) ■ Take-up time delay 
elevator (completely accessible) ■ Red brass bleach tank, shafts, etc. Prehardener solution filter ■ Precision 
Filmline Venturi air squeegee prior to drybox entry ■ Air vent on prehardener ■ Solid state variable speed D.C. 
drive main motor ■ Bottom drains and valves on all tanks ■ Extended development time up to two additional 
camera stops at 50 FPM ■ Pump recirculation of all eight solutions thru spray bars ■ Temperature is sensed in 
the recirculation line ■ All solutions temperature controlled, no chilled water required ■ Built-in air compressor 
■ Captive bottom assemblies assure you constant footage in each solution ■ Change over from standard develop¬ 
ing to extended developing can be accomplished in a matter of seconds ■ Impingement dryer allows shorter put 
through time. 

All prices F.O.B. 
MILFORD, CONN. 

Partial listing of Filmline Color Installations: — NBC- New York, 
NBC- Washington, NBC- Cleveland, NBC- Chicago, CBS & ABC Net¬ 
works, Eastman Kodak, Rochester. 
Laboratories: De Luxe Labs, General Film Labs (Hollywood), Pathe- 
Labs, Precision Labs, Mecca Labs, Color Service Co., Capital Film 
Labs, Byron Film Labs, MGM, Movie Lab, Lab-TV, Technical Film 
Labs, Telecolor Film Labs, Guffanti Film Labs, A-One Labs, All- 
service Labs, NASA Cape Kennedy, Ford Motion Picture Labs. 
TV Stations: WAPI-TV, WHP-TV, WMAL-TV, WXYZ-TV, WWL-TV, WMAR- 
TV, WJXT-TV, KETV-TV, WTOP-TV, WEAT-TV, WCKT-TV, WAVE-TV, 
WAVY-TV, KTVI-TV, WCPO-TV, KTAR-TV, WSYR-TV. 

AO-69 

Send for Literature. 

Time & Lease 

Plans Available. 

“When you buy quality Filmline Costs Less” 
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from here 
to infinity... 

Our eye strip light would be 
just about like anybody 
else’s. Excepting that we’ll 
custom mount as many units 
as you might need. From 
one to however many. In any 
one of nine different models. 
Overhead or 
on the floor, 
depending 
on your 
requirements. 

Even more important, our 
unit incorporates a new 
one-piece reflector design 
providing a soft, smooth, 
even distribution of light, 
while retaining high inten¬ 
sity and high concentra- 

J1 

tions of light over the eye 
background. The housings? 
Compact and extremely du¬ 
rable in design and con¬ 
struction. 

A full range of mounting 
hardware, gel frames, safety 
frames and a choice of pin, 
twistlock and stage plug 
connectors are 
available for any 

studio requirement. 
You’re the one we have to 
please ... 
Complete detailed product 
information is available up¬ 
on request. 
BARDWELL & McALISTER, 
INC., 6757 Santa Monica 
Boulevard, Hollywood, 

CB^M 
Calif. 90038 

(213) 463-3253 

Cardwell McAlister ^nc. 
A DIVISION OF F&B/CECO INDUSTRIES. INC ^ 

B & McA — PROVIDING A COMPLETE LINE OF QUALITY LIGHTING EQUIPMENT TO THE MOTION PICTURE • TV • AND STILL PHOTOGRAPHY INDUSTRIES. 
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NOW-The controls are up front 
...where the quality 

has always been.... 

Magnasync/Moviola knows your 
problems! We’ve spent 50 years 
eliminating them! 

SERIES 2200 
SOLID STATE PORTABLE RECORDER 

Just check the ease of operation on these 
great new solid state units — with all the 
vital controls, plugs, patches, switches, 
heads and buttons up front. 

SOLID STATE 
THREE-BAY 
REPRODUCER 

magnasync m 
"X movio a    magnasync/moviola corporation magnasync 

A Subsidiary oi Magnasync/Craig 

magnasync 
L movio a 

5539 RIVERTON AVENUE/NORTH HOLLYWOOD, CALIFORNIA 91601 /(213) 877-2791 

NEW CATALOG NOW AVAILABLE FREE 
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Magna-Tech’s 
electronic method 
of altering sound tracks 

makes “looping” obsolete. 
If you are still making hundreds of loops 

for a single feature, then consider a fast, 
precise and economical method of altering 
sound tracks that makes “looping” obso¬ 
lete. 

The new Magna-Tech system electronic¬ 
ally synchronizes a reel of picture with a 
reel of full-coat magnetic sound-recording 
film. Footage and frame “PRESETS” per¬ 
mit the recordist to select the scene to be 
“dubbed” and to fully control the advance 
and return of the film as the actor voices the 
line to be “dubbed.” 

The system is so accurate it will even 
permit the change of a single word with¬ 
out danger of erasing an adjacent word. 

♦ ESWIBSSItS ^ 

ms m ms 

* • # 

High speed return of the film to “start” 
saves time and permits new starts without 
waiting for a “loop” to complete its trip. 

Actors, who so often succumb to the 
rhythm of a loop, are spared this hypnotic 
interference. Acceptable “takes” can be 
stored on the 3-track film and replayed for 
final selection. 

A complete remote control system is 
provided the director so that, once the 
recording engineer has preset footages, 
the director can take over if he wishes 
and directly control every facet of the 
recording. 

1 

Electronic Looping Console 

• 
: 

35mm Projector 

The Electronic Looping System pre¬ 
cludes the need for cutting loops and elim¬ 
inates the need for editing of the track. 
Complete reels of the motion picture are 
run in synchronization with the full-coat 
magnetic film on which the sound track is 
recorded. Transfer of the best takes is 
then made to the third track of the same 
recorder. 

This track now has all of the final takes 
in sequential position and ultimately per¬ 
mits the screening of the picture and the 
final edited track in perfect synchroniza¬ 
tion. From this point the track is ready to 
go to a mix and no further editing is re¬ 
quired. 

iflftk 
ik Jr 

'uJ LJ 
•U'U 
•u-u/» 

'f 

Master Magnetic Pick Up 
Recorder with Selective Erase 

MAGNA-TECH ELECTRONIC CO., INC. 
630 Ninth Avenue / New York, N.Y. 10036 
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The standard-speed motion 
picture sequence at the top illustrates 
the eye’s inherent limitations in deal¬ 
ing with motion. 

In the time it takes to blink 
an eye, the balloon just “disappears.” 

And that is the problem.We 
must understand, measure, evaluate, 
and correct machinery operating at 
velocities which are increasingly be¬ 
yond our ability to observe directly. 

The solution is a new engi¬ 
neering tool: a camera which extends 
our ability to perceive rapid motion, 
just as the microscope extends our 
perception of small objects. 

The Red Lake high-speed 
rotating-prism camera reaches into 
high-velocity motion and captures it 
for detailed study. 

The camera operates at va¬ 
riable speeds up to 44,000 pictures 
per second, providing an apparent 
speed reduction of 2000-to-l when 
projected. 

A shaft turning at 10,000 
rpm appears at 5 rpm. 

A computer end-gate 
swings open like a saloon door. 

And between the third and 
fourth frames of the standard-speed 
movie, the rotating-prism camera 
takes 1,833 pictures. A slow, easily 
observable 125-second collapse, as 
shown in the edited lower sequence. 

9th International Congress on 
High-Speed Photography Denver, 
Colorado Aug. 2-7, 1970 
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The only commercially- 
available camera with these capabili¬ 
ties is the Hycam, developed and 
manufactured by Red Lake Laborato¬ 
ries. 

Hycam—and Red Lake’s in¬ 
termediate-speed cameras —are now 
standard tools of motion analysis. The 
first and most obvious step in trouble¬ 
shooting problems hidden by motion. 

Further insights: Red Lake 
Laboratories, 2971 Corvin Drive, 
Santa Clara, California 95051. 

RED LAKE 
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ARRIFLEX 16’s 
bring ’em back alive 
for Mutual of Omaha’s 
“Wild Kingdom” 
Imagine a three-foot long lizard that takes to its hind legs, and walks on 
water! Or another reptile with a third eye in its forehead. A bird that can 
regulate the time it takes to hatch its eggs. A fish that can live for days 
on dry land. Or a 16-ft. seal that adds 2 ft. to its length by simply inflating 
its nose! These are a very few of the thousands of fascinating and un¬ 
usual creatures that have thrilled millions of TV viewers on NBC’s unique 
series, Mutual of Omaha’s “Wild Kingdom.” 

In producing the delightful programs that comprise the series, Don Meier 
of Don Meier Productions, Chicago, has found all the world’s a stage— 
the Antarctic, the thick jungles of Africa and South America, the Aus¬ 
tralian Outback, mountaintops, deserts, rivers, streams, oceans—all play 
host to the intriguing creatures who are the “stars” of the eight year old 
series. The show has garnered no fewer than three Emmies and scores 
of other awards, but getting the kind of footage that draws such prizes 
is only half of Mr. Meier’s problem—the other half is to reach the many 
inaccessible locations with production crew and equipment, to get back, 
and to do it all on TV’s tight schedules. 

Facing inflexible conditions like these, the producers choose Arriflex 16’s 
to shoot almost all of the millions of feet that have gone into the series 
thus far. 

Even the double-camera rig, developed by associate producer/cinema¬ 
tographer Warren Garst is lightweight and mobile with the Arriflex 16s 
cameras. This handy set-up takes full advantage of the Arriflex divergent 
turret; it permits the mounting of up to six telephoto, zoom and wide- 
angle lenses without physical or optical interference. By capturing the 
action on two cameras simultaneously, but with different optics, Mr. 
Garst is able to produce footage that intercuts as smoothly as if the 
animals had kindly repeated the action for a second take. 

But it was most of all the out-of-the-way, inhospitable settings that de¬ 
manded Arriflex. Shooting in temperature ranges from 10° below zero to 
125° above . . . bouncing along over the roughest terrain, . . . sloshing 
through swamps, along rivers or out into the ocean ... no TV series has 
ever subjected personnel and equipment to such a variety of grueling 
conditions. 

In shooting everything from the creatures of the world to world-famous 
movie queens ... productions intended to entertain the people, or to 
educate the practitioners in specialized fields... from sound stage to 
ocean floor, the adaptable Arriflex has made every setting into its natural 
habitat. 
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Associate Producer and Chief Wildlife Photographer Warren Garst with Arriflexes mounted on double-camera rig he developed 
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Dave Marx (center) shoots jubilant L.A. Rams coach after win over Green Bay Packers. 

Dave Marx shoots 
NFL Football games 

for NFL Films Inc. 
From the sideline. 

With a 12 to 240 mm 
zoom lens. At 24 

to 200 frames per 
second, mostly 200. 

Hand-held? Yes. 

He uses an Eclair 
GV16. NFL Films Inc. 

owns 10 of them. 

Dave Marx is the Director of 
Photography at NFL Films Inc. Each 
week during the season, NFL Films 
shoots eight National Football 
League games. From this footage, 
two half-hour TV shows are assem¬ 
bled; and they are then aired by 
syndicated TV stations nationwide 
as “NFL Game Of The Week” and 
“NFL Highlights.” 

At every game there’s a GV16 
on a tripod, up in the press box. 
There’s also an Eclair NPR. Both 
cameras are covering the action at 
normal speed and using different 
focal lengths on their zoom lenses 
to give the editors both close-ups 
and long shots of the same action. 
What all the editors constantly 
demand, however, is super slow 
motion footage. So during crucial 
plays, the GV16 cameraman shoots 
at 200 frames per second. 

Both cameramen have to know 
the game in order to anticipate the 
plays. It's easy to run out of film in 
the middle of any unrehearsed ac¬ 

tion, of course —and at 200 frames 
per second, you get only 80 sec¬ 
onds shooting from 400 feet of 
16mm film! But that’s not a prob¬ 
lem for NFL Films. Why? Because 
both the NPR and the GV16 have 
400 foot magazines that you can 
change in less than five seconds. 
And they accept both core wound 
film and daylight loading spools. 

Dave Marx himself used to be a 
college football player. He covers a 
game each week from the sidelines, 
with a hand-held GV16 shooting 
mostly at 200 frames per second. 
Tripods aren’t allowed down there, 
of course; and if they were, he 
wouldn't use one. As the play 
moves, so does he — at a run. 

When a player throws the ball, 
Mr. Marx swish-pans to the re¬ 
ceiver to see him faking the defense 
before the ball arrives. Then he 

switches from 200 to 24 frames per 
second for cutaway reaction shots 
of the players on the bench. Tripod 
heads just aren’t that flexible; but 
you couldn’t cover a whole game 
hand-held if the camera were either 
bulky or heavy. The GV16’s body 
and motor weigh six pounds, and 
can be rested on your shoulder. The 
lens mounts on the front, the maga¬ 
zine on the back. Balanced. Over¬ 
all, it’s a pretty athletic camera. 

For more information, write Eclair at 7262 
Melrose Avenue, Los Angeles, Calif. 90046. 

eclair 
Camera makers since 1909 
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NEW THIRD EDITION OF 

AMERICAN CINEMATOGRAPHER 

MANUAL NOW AVAILABLE 
The third and latest edition of the 

AMERICAN CINEMATOGRAPHER 
MANUAL, an official publication of the 
American Society of Cinematographers, 
has just rolled off the presses and is now 
ready for immediate distribution 
throughout the world. 

The new manual has been compiled 
and edited by two veteran cinematogra¬ 
phers, Arthur C. Miller, ASC, and Walter 
Strenge, ASC. It is the culmination of 
many months of work and represents 
the most comprehensive compilation of 
cinematographic data ever published. 

The editors of the new manual are 
both experienced Hollywood cinema¬ 
tographers. Arthur Miller is the recipient 
of three Academy Awards for cinema¬ 
tography and has long been recognized 
as one of the industry's most dis¬ 
tinguished Directors of Photography. 
Walter Strenge, a former United States 
Marine, has photographed scores of 
features and hundreds of films for tele¬ 
vision. Strenge is currently Director of 
Photography on the new ABC network 
television series, "Marcus Welby, M.D." 
starring Robert Young, which is being 
filmed at Universal City Studios. Be¬ 
tween them, Miller and Strenge have a 
total of more than one hundred years of 
cumulative experience in motion picture 
photography. 

Although the second edition of this 
popular reference book appeared only 

three years ago, rapid progress in the 
development of new cameras, films, 
lenses and related motion picture equip¬ 
ment and techniques within that period 
dictated the need for a completely new 
manual. It should also be mentioned 
that the second edition has been out of 
print for many months, so the new 
publication is long overdue. 

In preparing the current manual. 
Miller and Strenge have had all charts, 
diagrams and special articles either com¬ 
pletely re-written or up-dated in order 
to conform with current cinematograph¬ 
ic practices. They have been assisted in 
this by members of the American 
Society of Cinematographers as well as 
by other experts in their respective 
fields. Manufacturers of professional 
motion picture films and equipment 
have also furnished extensive new data 
covering their products. AH material has 
been checked and re-checked by these 
expert specialists to insure accuracy. 

Tables, charts and calculations will 
always play an important part in the 
work of any professional cinematogra¬ 
pher. The cinematographer must absorb 
a tremendous amount of data about 
lenses, filters, films, cameras and other 
types of cinematographic tools. Mem¬ 
ories are not always reliable, and time 
for research and study is often limited. 
Therefore, an instant reference has al- 

Continued on Page 1008 

Co-editors Arthur C. Miller, ASC, and Walter Strenge, ASC, show a copy of the new AMERICAN 
CINEMATOGRAPHER MANUAL to Robert Young, star of the ABC TV network show, "Marcus 
Welby, M.D." at Universal City Studios. Strenge is director of photography on the series which 
made its debut during the current TV season. 
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CITATION QUALITY 

tv<E 
CITATION QUALITY 

tvC 
CITATION QUALITY 

tvd 
CITATION QUALITY 

CITATION QUALITY 

tv€ 
Producer? Director? Cameraman? 

TVC CITATION QUALITY 
COLOR PROCESSING 
means reliability with a Big Plus! 

Your color dailies... intermediates... 
release prints... come through on 
time. No idle boast. We deliver... 
as you specify... at costs that mean 
value. Our personal customer 
attention and precise quality control 
make sure you screen what you saw 
through the viewfinder. We’re 
probably the most modern color 
processing set-up on either coast. 
Nice people to deal with, too, 
we’re told. That’s just great... 
for everyone. Call us next time? 

Citation 

Quality 

Color 

LABORATORIES, INC. 
311 west 43 street • new york 10036 

(212) 586-5090 
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ANOTHER NEWCOMER — A NEW REVOLUTIONARY CRADLE GEAR HEAD 

New in Size and Scope. Designed and manufactured 
by National Cine Equipment who gave cinema¬ 
tographers the now world-famous Hydrofluid Tripod. 
It is small in size, light in weight, a heavy-duty 
instrument in quality and performance. It can go 
on location, work in the studio, be carried in a 
small case along with your regular camera equip¬ 
ment. A perfect partner for your Arri, Beaulieu, 
Auricon, Eclair, Mitchell, etc. 

Top plate 51/2" x 7", will carry cameras to 30 lbs. 
Made of aluminum with precision gears and ball 
bearings. Pans 360°. Tilts plus or minus 35°. Has 
pan tension and lock, and tilt tension adjustments. 

A balancing place and 2 removable handwheels are 
included. Weight of head including plate & hand- 
wheels, approximately 22 lbs. 

The NCE “Cradle Gear Head” comes equipped with 
a ball level that will fit the Hydrofluid Heavy-Duty 
legs (extra). A Mitchell adapter plate is available 
as an accessory. 

For those requiring more than a 35° tilt, a wedge 
to fit the gear head with balancing plate is also 
available. 

Write for prices and deliveries. 

National Cine Equipment Inc. 
37 West 65th Street, New York City 10023 
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The APOLLO 11 Astronauts: Neil A. Armstrong, Col. Michael Collins and Col. Edwin E. Aldrin, Jr. 

HAS LANDED! 

The epic achievement of men in space—and 
those on the ground—who, working together, 
scored a perfect landing on another World 

. . We copy you down. Eagle." 
"Houston . . . Tranquility Base here . . . The Eagle has landed!" 
For countless centuries, man had dreamed of this moment. The moment when men from the planet Earth 

would first set foot upon the long-mysterious moon. Now, in the sixth decade of the twentieth century A.D., 
the ancient dream had become a reality. 

Even as Astronauts Neil Armstrong and Edwin A. Aldrin, Jr. landed softly in the Sea of Tranquility, 
preparations for a motion picture to commemorate this historic occasion were well underway. Although many 
films will depict man's first landing on the moon, the space agency would officially document the events in its 
own film. 

In establishing the National Aeronautics and Space Administration in 1958, the Congress charged it with 
conducting research in aeronautics and space exploration, and with "disseminating the results . . . as widely as 
practicable." Continued on Page 958 
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"That's one small step 
for Man... One giant 
leap for Mankind ..." 

This special "FILMING MAN IN SPACE" 
issue of AMERICAN CINEMATOG¬ 
RAPHER is proudly dedicated to the cou¬ 
rageous Apollo 11 astronauts, Neil A. 
Armstrong, Col. Edwin E. Aldrin, Jr., and 
Col. Michael Collins—and to all of the other 
brave astronauts, past and future, who, for 
the pride of America and the glory of All 
Mankind, are blazing a trail to the stars. 



"THE EAGLE HAS LANDED" 
Continued from Page 956 

NASA's Office of Public Affairs conducts a number of 
varied programs as methods of informing public audiences 
and of explaining the results of its activities to them. These 
programs include news releases, publications, exhibits, edu¬ 
cational services, television and radio programs and motion 
pictures. 

During the past ten years, NASA has released well over 
100 films for free-loan use by television networks and 
stations, schools, civic and professional organizations and 
other public groups, both in America and abroad. Most of 
these films were produced by commercial or educational film 
producers, under contract and supervision from NASA. 
Some—usually all-stock-footage productions-were produced 
by NASA staff personnel. 

NASA cameras have provided millions of feet of docu¬ 
mentation and engineering footage, a valuable "spin-off" 
benefit of the wide-ranging research and development activ¬ 
ities of the agency and its contractors. If tests or training 
functions go wrong, such film can provide a valuable aid to 
the reason for failure and what must be done to correct it. 

NASA depositories near Washington and at several of the 
agency's major research centers contain more than twelve 
million feet of 16mm color footage, limited amounts of 
35mm and 65mm footage, thousands of color transparencies 
and black-and-white photographs, and miles of sound track 
audio tape and video tape. 

Only a small percentage of this material can be used in 
films, TV and radio series, and school materials which are 
"packaged" for release by NASA. The agency has a liberal 
policy, however, of cooperation with other producers who 
wish to utilize these and other NASA resource materials in 
their own informational,educational and industrial films. 

With agency approval, producers can purchase suitable 

stock footage from contractor-operated laboratories, for 
space-related films ranging from Super 8mm home movies to ■ 
70mm feature producers. NASA believes that such a policy 
helps other filmmakers in a broader interpretation of the 
space age. 

In addition to a limited number of films intended 
primarily for public audiences, the agency also produces film 
reports for training and management purposes. Many of these 
more technical films are also made available for secondary 
and college audiences and the scientific community. The 
current NASA Film List for general audiences includes about 
100 titles. 

The space agency attempts to be innovative in its public 
release films, seeking techniques of presentation which will 
make the viewer feel he is an eye witness participant in the 
events. Although the technical details of Apollo missions are t 

often similar and repetitive, NASA seeks a distinct style for 
each new film. 

Before the Apollo 11 mission took men to a lunar landing, 
NASA's audio-visual staff had dealt with the series of 
Mercury and Gemini missions in film productions. But as the 
Apollo flights took man closer and closer to the Moon, 
public requests for NASA films on each mission increased. 

The Apollo 8 Christmas-time mission to the Moon was 
presented on film with interpretative comments by leading 
Americans from many fields. The Apollo 9 flight to test the 
lunar module in earth orbit was shown as a pictorial 
space-ballet and was cut to the orchestral score from the 
Beatles' film, "The Yellow Submarine". 

Apollo 10 took men within 60 miles of the lunar surface, 
and was presented in a NASA film as a chronological, 
suspenseful drama. 

Apollo 11 was unique. For the first time, men would land 
on the Moon. Regardless of what took place in the years 
ahead, this space flight would stand as man's first encounter 
with another world. 

Rehearsal for a date with Destiny: During simulation exercises Neil Armstrong and "Buzz" Aldrin practiced setting up the various scientific 
experiments which kept them so busy when they actually made the first landing of Man on the Moon. 



By the time the crew returned home, nearly a billion 
people in most of the world would have witnessed the 
exciting events through television and communication satel¬ 
lites. There would be network documentaries, educational 
films, home movies and other film interpretations following. 
But requests for a NASA film were already coming in. 

Since the picture would be produced entirely from stock 
footage and color stills, and since there was great pressure to 
have prints in distribution as soon as possible, NASA staff 
decided to make this film themselves. 

Before Apollo 10 lifted off the launch pad, planning 
meetings on the Apollo 11 film were being held. Background 
footage on training, hardware assembly, testing, the "roll¬ 
out" of the Saturn V-Apollo to the launch site-all were 
reviewed and selection for masters was made. But most of 
the final picture must await the return of the astronauts with 
their priceless first-time pictures. 

July 16: The Apollo 11 lifted off the pad at the Kennedy 
Space Center. The event was recorded from many angles, 
including engineering cameras merely feet from the rocket, 
housed in special shock-proof coverings. En route to the 
moon, a television camera was used by the crew to send back 
color pictures of some of their activities. July 20: Apollo 11 
reached the moon and lunar module "Eagle" separated from 
the command module "Columbia" and descended to the 
surface. On-board film cameras covered most of this activity 
with remarkable clarity, including the breath-taking moment 
of touchdown. 

On the lunar surface, the astronauts would be busy with 
programmed activities: the collection of rock and soil 
samples, placement of scientific apparatus and commemora¬ 
tive artifacts, tests of locomotion, and so forth. They also 
took motion pictures and still photographs. 

After two and a half hours, the moon voyagers had to * 
re-enter their spacecraft, rest and prepare for the rendezvous. 
En route home, there would be more photography. 

July 24: Shortly after dawn over the Pacific Ocean, the 
fiery ball of the Apollo spacecraft was seen streaking back 
into the earth's atmosphere—recorded for the first time by a 
camera. 

The men were home. Anxious hours and days would 
follow. While Astronauts Armstrong, Aldrin and Collins 
remained in isolation for examinations and briefings, and 
technicians and scientists began a careful examination of the 

moon-matter they had brought back, the NASA film staff 
began to shape up their film production. 

After a brief delay, the on-board 16mm footage and the 
70mm still photographs were carefully processed in labora¬ 
tories at the NASA Manned Spacecraft Center. Soon, masters 
of this material were on their way to Washington for the 
NASA film; portions were being released as available to the 
news media; and composite stock rolls of mission highlights 
were being prepared for use by other producers. 

Around the clock, the visual material now poured into the 
NASA Headquarters Depository. Launch footage from Ken¬ 
nedy; on-board footage and stills from Houston; recovery 

footage from the Pacific landing site; video tape-to-film 
transfers from labs in California and Virginia. 

For the members of the NASA Headquarters motion 
pictures staff, editorial and technical personnel of the 
contractor laboratory in Washington, and a consultant 
producer-designer, the next several days were almost one 
unending day. The new material was excellent and most of it 
could be used. 

Work print—mus i c—rough-cut—voice-tracks—effects— 
titles—editing—mixi ng—screen i ngs—transfers—fi na I m ix— 
answer print. The picture shaped up. 

The film would concentrate on activities on the lunar 
surface, but most of them had been shot with an engineering 
camera at one-frame per second and could not be used 
immediately. Still photographs were chosen and filmed on an 
animation stand. Pre-landing footage had to be pared down, 
intercut with scenes of man on the Moon. Footage on some 
of the Lunar Receiving Lab experiments did not arrive, so 
alternate decisions were made. There was not enough 
commentary by the astronauts themselves, so work was held 
up until the end of the isolation and the televised press- 
conference. 

Finally, on August 15, the film was completed. Within a 
few hours, the printing machines were humming and release 
prints were being shipped to TV stations, NASA libraries, 
and awaiting audiences. 

"Eagle Has Landed: the Flight of Apollo 11" will be 
widely seen. It was designed as a visual experience through 
which each viewer might share some of the feelings of the 
men who made this epic journey to the Moon and the varied 
earth-bound people who helped them prepare for it. The 
28-minute production has been televised by several hundred 
commercial and educational TV stations, seen already by 
many organizations throughout the country. 

A narrative sound track has been prepared for later prints 
which will be available to school children and teachers. Prints 
of the film are being sold for noncommercial use by the new 
National Audiovisual Center, National Archives and Records 
Services, Washington, D. C. The U. S. Information Agency 
has distributed the film abroad with narration in more than a 
score of languages. A government committee has selected the 
film for entry in several overseas film festivals. 

"Eagle Has Landed" was produced by Clayton Edwards, 
NASA, designed and directed by Ted Lowry. Associate 
producer was Lynn Moore, NASA. Bastian Wimmer was the 
editor, and editorial services were provided by Byron Motion 
Pictures, Inc. of Washington. The narrator for the revised 
version is John Flynn, and the script is by Walt Whitaker, 
NASA. Original music in the film was composed and 
conducted for earlier NASA films by Bernardo Segal. 

The mission is over, and NASA scientists are working on 
future manned and unmanned space missions. The Apollo 11 
film is completed, and the NASA film personnel are busy 
with other films. Hopefully, the next film can be done at a 
more leisurely pace. ■ 
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DOCUMENTING MAN’S 
WALK ON THE MOON 

By JOHN HOLLAND, JR. 
Head, Technical Laboratory Branch 

and ANDREW M. SEA III 
Chief, Audiovisual Branch 
Photographic Technology Laboratory 
National Aeronautics and Space Administration 

On July 20, 1969, 1700 feet of the most dramatic motion 
picture film in the history of man was exposed on the surface 
of the moon. Its drama, of course, lay in the fact of where it 
was exposed, rather than its artistic achievement. Even so, 
this film footage, shot by two amateur cinematographers, is 
destined to become the most famous in history. 

Actually, the 1700 feet of 16mm color film exposed on 
the lunar surface in the form of motion pictures was just part 
of the photographic mission to be handled by Astronauts 
Neil Armstrong and Edwin Aldrin. 

The Apollo 11 crew was equipped with three camera 
systems. The motion picture system—a specially-built, elec¬ 
tronically-controlled, variable frame rate 16mm camera—was 
designed to operate both as a bracket-mounted automatic 
unit during the lunar landing approach, and as a hand-held 
unit during the lunar excursion phase of the operation. This 
camera system, used on all the Apollo flights to the lunar 
area, can be operated at frame rates of from 1-to-24 frames 
per second to accomplish specific tasks. 

The motion picture camera was backed up by a still 
camera system modified to accept 70mm motion picture film 
in 35-foot rolls. A third camera system was added to the 
Apollo 11 complement to make detailed photos of the lunar 
surface. This unit, a 35mm stereo close-up camera developed 
by the Eastman Kodak Company, was used to produce 17 
photos showing the three-dimensional details of selected 
lunar features. 

Films selected for use on the historic Apollo 11 mission 
were Kodak Ektachrome EF film 80-168 (ASA 160), in 
16mm and 70mm; Kodak Ektachrome MS film SO-368 (ASA 
64) in 16mm, 35mm, and 70mm; and 70mm Kodak 
Panatomic-X recording film SO-164. All films used were 
fabricated on Kodak's Estar thin base which has a 21/2-mil 
film thickness, as compared to the standard 5-to-7 mil 
thickness. This reduced thickness allows up to 33 percent 
more film to be carried on weight and bulk-critical space 
missions. 

Several considerations determined the selection of the 
relatively low speed color films employed on the lunar 
landing mission. Previous Apollo flights in the lunar area, for 
example, had recorded specific radiation levels. Our studies 

Color photographs on the opposite page of the Apollo 11 lunar flight 
and moon-walk were exposed in deep space by Astronauts Neil 
Armstrong, Michael Collins and Edwin Aldrin. Needing no captions, 
they are presented simply as a "gallery" of photographic Space Art. 

The Photographic Technology Laboratory at NASA's 
Manned Spacecraft Center faced a unique challenge— 
that of documenting on film for posterity sights 
in the Universe never before seen by the eye of Man 

of the radiation effect on film—conducted here at the 
Manned Spacecraft Center and other locations, including 
Kodak's Rochester facility—had indicated that high film 
speeds accentuated the fogging effect created by exposure to 
radiation. This, in conjunction with the relatively high light 
level on the daylight surface of the moon, indicated that the 
Kodak Ektachrome MS color film, with an ASA index of 64 
would be the best choice for the lunar filming. Coincidental¬ 
ly, and indicative of the uncertainties of space travel, the 
Astronauts of Apollo 11 encountered significantly less 
radiation on the lunar surface than previous Apollo fly-bys of 
the area had recorded. 

Kodak Ektachrome EF SO-168 was selected for use 
within the Lunar Excursion Module (LEM) to cope with the 
lower light levels encountered there. 

All films used on the Apollo 11 flight were coated on the 
Estar thin base at Eastman Kodak in Rochester, New York. 
Prior to flight time, a NASA aircraft flew to Rochester to 
pick up the special film batch and fly it to Cape Kennedy, 
where it was stored under refrigeration. 

Similar caution and special preparation were taken at 
MSC-Houston, where the lunar films were to be processed in 
the Technical Laboratory Branch facility. Several weeks prior 
to the lunar flight, all processing equipment in the lab was 
completely stripped and refurbished. A number of pre-flight 
simulations were run to check both equipment and chem¬ 
istry. Then, to be absolutely sure that no mistake would 
endanger the one-of-a-kind film to be brought back from the 
moon, Kodak experts in each of our processing fields were 
called in to recheck our own preparations. 

When the historic film was delivered to our laboratory, all 
was in readiness. The 16-35-70mm Ektachrome SO-368 color 
film exposed on the moon—a total of 785 feet—was placed in 
the High Speed Equipment Company processor using the 
Kodak ME-2A 75° chemistry. This unit, extensively modified 
by NASA, essentially is two machines employing a single set 
of chemical tanks. It is capable of processing 16mm and 
35-70mm film footage simultaneously or separately at a rate 
of 35 feet per minute. 

The 16mm Ektachrome SO-168 motion picture film 
returned from the moon was processed by a similar piece of 
equipment using the Kodak ME-4 elevated temperature 
chemistry, at a rate of 90-100 feet per minute. 

Within minutes a deep sigh of relief echoed through the 
laboratory. The processed camera stock emerging from the 
processors was good. 
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The processed film was printed quickly for release to news 
media. Then, we settled down to producing corrected color 
prints. 

Using an Acme Optical Printer equipped with an additive 
color head and punched tape control, we expose Eastman 
Ektachrome Release Print Film, Type 7388, for all 16mm 
release prints. The flexibility and color quality of this 
material gives us the needed leeway to compensate in 
printing for variables introduced in exposure. 

While Astronauts Armstrong and Aldrin, for example, 
have been trained in photography, neither can be classed as a 
professional cinematographer. Under the stress of what must 
have been the most exciting event of their lives, they made 
small mistakes in exposure. Similarly, the technology of the 
camera systems creates printing problems. The 16mm motion 
picture camera's variable frame rate must be compensated for 
in printing. And, when employed within the spacecraft, this 
camera system is bracket-mounted to shoot through a mirror, 
resulting in a flopped image on the camera stock. 

After months of preparation, precaution, and even finger¬ 
crossing, the big day came and went without special incident. 
Our equipment and personnel did their jobs without a hitch. 
The historic lunar landing films were processed and printed 
and released. 

Yet, important as the film footage from the moon was, it 
constituted only a very small part of the motion picture 
work being done at the Photographic Technology Labora¬ 
tory. 

The Photographic Technology Laboratory at MSC- 
Houston is headed by John Brinkmann, who has overall 
responsibility for both film production and processing. The 
Audio-visual Branch of the Laboratory is responsible for film 
production, as well as maintenance of the NASA motion 
picture film library, film distribution and broadcast services. 

Audio-visual's 47 people—seven civil service personnel in 
the management group, with 40 staff contractors supplied 
through the A-V Corporation, Houston—produced 31,000 
feet of silent film and over 7,000 feet of synchronous sound 
film, all in 16mm color, in the month of July, for example. 
Four sound-color films, totalling 82 minutes of stock, 
reached the answer print stage of production, while two 

other films were completed through interlock. These films 
were in addition to the footage produced in connection with 
the flight of Apollo 11. 

In addition, Audio-visual received, and catalogued 73,736 
feet of 16mm color film from suppliers and contractors 
connected with the Apollo program, incorporating it into the 
Stock Film Library. Under NASA contracts, suppliers must 
document all stages of design and fabrication of space 
mission components on 16mm Kodak Ektachrome Commer¬ 
cial film exposed and processed to space agency specifica¬ 
tions. This material is retained in the Stock Film Library for 
use in preparation of technical support film reports, training 
films, film clips for public relations uses, congressional 
reports and mission films. In all. Audio-visual produces 800 
to 900 minutes of documentary films each year, ranging 
from 7-to-10-minute Astronaut profiles for release to news 
media, to 15-minute quarterly reports for the Office of 
Manned Space Flight in Washington, to 30-to-40-minute 
progress reports on all work in progress at the Manned 
Spacecraft Center. 

The Technical Laboratory Branch at MSC has 13 civil 
service management personnel and operates with a 60-man 
contract staff to handle all photographic quality control, and 
still and motion picture processing. An average of about 
1,000,000 feet of camera and print stock per month is run 
through the Branch's processors, with the bulk in print stock 
to meet the distribution needs of the Audio-visual Branch. 
About 95 percent of the motion picture film processed is 
16mm color stock, with the remaining five percent consisting 
of 70mm (about four percent) and 35mm (very little). 

While the Technical Laboratory Branch was directly 
concerned with handling of the lunar landing films, the 
Audio-visual Branch now takes over. Segments of the 
motion picture film exposed on the moon will be incorporat¬ 
ed with stock footage from various phases of mission 
preparation and with new footage to be produced at MSC to 
create a variety of reports. 

Astronauts Neil Armstrong and "Buzz" Aldrin were part 
of the NASA photographic team during their walk on the 
moon. They were the location camera crew. The American 
space effort and the moon itself were the "stars." ■ 

(LEFT) Motion picture processing area of the Photographic Technology Laboratory at Houston's Manned Spacecraft Center. Serviced by seven civil 
service personnel in the management group, plus 40 staff contractors supplied by the A-V Corporation, the lab produces a prodigious amount of film 
in addition to that from the Apollo flights. (RIGHT) Inspection and microphotography of film. Sensitometer at left, densitometer at right. 
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All Reasonable Offers 
Accepted — and Some 

Unreasonable Ones! 

CELEBRATE AND 
jlT BIR|iS & 
B&S 15t 

i 

EDITING EQUIPMENT:^ H 0 D E3' 
VIOLA 35 “Cutter", Green Model LIST 2400.00 SALE 1700.00 

I0LA 16 UL20S, 1 ‘Jll UL IfllllJJP 
pletely checked out     LIST 2900.00 SALE 2200.00 

VIOLA 16 KP Viewer. 
took Mp ^hiH!..Q'^lt^ri-4.LIST 1200.00 SALE 595.00 
EDITING Tables... all shapes and sizes. o^N 

^ M SALE, FROM 70.00 NOW FROM 45.00 
LM TRIM BINS. Spotless!...  LIST 85.00 SALE 40.00 11 ™ rr F TAW ggM 

UNDs 
MAGNASYNC X400 RECORDER, edge or center track. 

LIST 1400.00 SALE 850.00 MAKE OFFER 
AURICON RT-80 OPTICAL RECORDER. 4 Rare Bird. 

LIST 995.00 SALE 650.00 NOW 500.00 
PERFECTONE VV' SYNC RECORDER, 11 SsE , 
beautiful quality   LIST 1250.00 SALE 595.00 
AURICON NR24 AMPLIFIER LIST 595.00 SALE 300.00 MAKE OFFER 

PROJECTION: 
DeVRY 35 Sound Projector, Complete, 
with Amp Speaker. Very good condition SALE 895.00 
PANAVISION LENS for above projector. 
Rare hiwf r:?:i 

We had some bargains last month, but 
they must not have been real bargains be 

comes NS: ’em. So, the Mifej 
Remember the hydraulic crab dolly 

cause we still got 
down! 
with the “Guaranteed No Return” at $2,500? 
It attracted zero buyers, so the price has 
dropped to $1,500. NOW, THATS A BAR¬ 
GAIN! And that’s typical of the axing we 
have given prices. And, who could ax for 
anything more? H 
ALL ITEMS SUBJECT TO PRIOR SALE r tzj ^ rn- P4 ( i i 

SAVE 
OR MORE 

Rare buy! LIST 650.00 SALE 249.00 
ANAM0RPHIC 16 LensesJS...&Q..B..trl £ .FROM 149.00 
Pair - WESTERN ELECTRIC 35 PROJECTORS, 
w/Changeover, Pearless lamp houses. Only a mother 
would love these! LIST 7000.00 NOW ONLY 1400.00 

USED C0L0RTRAN LIGHTS-ALL MODELS-50% OFF 

jlm^anpIPMENTT/fT^ 
4 x 4 REFLECTORS w/yoke and stand. “Fill” your 
life with sunshine! LIST 200.00 SALE 99.00 
HYDRAULIC CRAB DOLLY — bears our famous no-return guarantee. 

LIST 4900.00 SALE 2500.00 NOW 1500.00 
ARRI TRIPOD. September's back-to-school month. 
Give it to your kid as a club! REGULAR 224.00 NOW 160.00 
STUDIO CRANE. See the ball game free   ONLY 2300.00 

SUPER SPECIAL ACCESSORIES 
New 110-volt NI-CAD BATTERY PACKS for AURICON. 
You’ll get a charge out of this! LIST 450.00 SALE 250.00 
New FLAT MOTOR BASES for Arri 35. 
Throw away your riser LIST 375.00 SALE 299.00 

volt BATTERIES FOR ARRI 

NOISELESS 
MOTION PICTUREdC|IMERJiS4 
ECLAIR NPR outfit w/12-120mm Angenieux zoom, 
2 mags., sync motor, tripod cradle, battery. 
Production special   LIST 6976.00 SALE 5150.01 

/charger built-in .. LIST 148.00 SALE 111.00 

PiTiLL CAMERA AND LENSES gT* 
LINH0F 4x5 Super Tech. Ill w/APO Lanthar. 
“3rd Reich Special” LIST 1250.00 SALE 290.00 
GRAFLEX SUPER D 4 x 5. Reflex viewing  ONLY 150.00 

*££0 GRAPHIC 4x5. You remember these! ONLY 95.00 
)00mm flO. TELEPHOTO LENS. 
"    VALUE 1850 NOW 375.00 

ARRI 16S outfit w/3 Schneider lenses, variable speed 
motor, 1-400' mag., torque motor, matte box. 
Ready to shoot  LIST 3745.00 SA 
ARRI 35mm outfit w/3 Schneider lenses, variable 
speed motor, 1-400' mag., matte box. Like a 
Divorcee — used, but still good  LIST 3860.00 .. 
AURICON CINE VOICE, Converted for 400'. 
Good news! / 
EYEM0 outfit w/3 lenses, W.W. II model 
suffering from slight shell-shock........  

MOTION PICTURE LENSES: 
PAN CIN0R 38/153 w/finder, 35mm Mitchell 
NC/BNC mount, w/filters and case. Studio special!   1495. 
DAM niMHO OO ICO Arr! OK mniiw* ZflU/vrr. on/4 nnrn 

995. 
PAN CIN0R 38/153 Arri 35 mount, w/filters and case. 
Sharp! 
EKTAR 25mm fl.9 “S” Mount. Top quality lens.. 
Dozens of “C” mount lenses. "Shleppers” special Ten bucks & Uj 
PAN CIN0R 17-85 Arri 16 Mount. 5-1 you'll take it!  395. 

tv' 1 

- 

LJ; 4t>6-8211 Cable: BIRNSAW i 
hland Avenue ■ Los Angeles, California 90038 



NEED A fp/fl 7) IMi m IN EUROPE? 

FOR ALL YOUR PRODUCTION REQUIREMENTS 
CAMERAS: 

LENSES: 
PANAVISION: 

DOLLIES: 
CRANES: 

TRIPOD HEADS: 
HELICOPTER MOUNTS: 

LIGHTING EQUIPMENT: 
RECORDERS: 

SOUND ACCESSORIES: 
TELECOMMUNICATIONS: 

SOUND TRANSFER: 
EDITING EQUIPMENT: 

EDITING FACILITIES: 

DUBBING 
VIEWING 

PORTABLE PROJECTION 
STILL CAMERAS 

CLOSED CIRCUIT T.V 
CAMERA CARS 

HELICOPTERS 
PRODUCTION FACILITIES 

TECHNICIANS 
FREIGHT AND 

PASSENGER HANDLING 

Arriflex, Auricon, Bolex, Eclair, Mitchell, etc. 
Wide Aperture, Wide Angle, Normal, Telephoto and Zoom. 
Anamorphic lenses, 35 and 65mm. cameras, etc. 
Colortran, Elemack & Moviola. 
Up to 28ft. lens height. 
Cartoni, Miller, Moy, O'Connor, Vinten & Worrail. 
Tyler Major & Mini. 
Colortran, Lowell, Mole Richardson, Battery portable, etc. 
Nagra, Westrex, etc., mono or stereo. 
Fisher Booms, all types of microphones. 
Walkie talkies. Transmitter/receivers up to 25 watts output, 
Loudhailers, etc. 
1/4in., 8, 16, 17.5 and 35mm., by Westrex. 
Moviola & Steenbeck Editing Machines, Joiners, Synchronisers, 
Moy Numbering Machines, etc. 
Cutting Rooms, Productions Offices, Music & Effects Libraries, 
Mobile Cutting Room & Viewing Theatre. 
Westrex 16mm. Reversible. 
16 and 35mm. Single or Double Head. 
16 or 35mm. Single or Double Head. 
Pentax, Polaroid. 
Plumbicon & Vidicon, T.V. Viewfinders for Film Cameras, VTR. 
With front, roof and rear platforms, Casper Camera Cars. 
Alouette II Astazou, Bell 47G4A. 
Full technical crews as required. 
All grades. 

Our own Offices at London & Amsterdam Airports. 

DAY & NIGHT • 7 DAYS A WEEK 
SAMCINE HOUSE, 
303-305 Cricklewood Broadway, 
London, N.W.2. 
ENGLAND. 

Telephone: (01) 452 8090 
Telex: 21430 
Cables: SAMCINE, London. 

►»>»»2 
SAMUELSON 
FILM SERVICE 

LIMITED 

■ WORLD 

SAMUELSON 
INTERNATIONAL 

WIDE SERVICE 
Schiphol Airport (East), 
Building 106, 
Amsterdam, 
HOLLAND. 

Telephone:(020) 171990 
Telex: 14613 
Cables: SAMCINE, Amsterdam. 

* 



stow the 
"Clap-Stick'.'.. 

INCOMPARABLE VERSATILITY: The Arriflex 
35-2CGS is shown: (TOP) As a hand camera, 
with 400 ft. magazine, Periscope Finder At* 
tachment and other accessories; (CENTER) 
As a studio sound-camera, housed in the 
Basic Arriflex model 400 Blimp; and (BOT¬ 
TOM) housed in the ultra-sophisticated Arri¬ 
flex special 120S Blimp. 

ARRIFLEX 35 2CGS 
with built-in signal generator and 
automatic clap-stick Perfect lip-sync is easier 

and faster than ever with the Arriflex 35 2CGS. Factory* 
equipped with a built-in 60 cycle generator and auto¬ 
matic clap-stick, the model 35 2CGS streamlines 
synchronous sound production—from original shooting, 
right through to the line-up of picture and track on the 
editing bench. The Arriflex 35 2CGS contributes to pro¬ 
fessional quality filming, the important advantages of 
speed, efficiency and economy. 

The compact, lightweight and mobile Arriflex 35 2CGS 
combines ideally with all modern portable tape record¬ 
ers to provide a combination perfectly matched for loca¬ 
tion sync-sound filming. It may well be the answer to 
your color-TV and "budget” production requirements. 

^Available only as an original factory installation on new cameras. 

Write for 
ARRIFLEX 35 
10 page brochure 

TUffilFLEX 
P.O. Box 1050, Woodside, N.Y. 11377 CORPORATION OF AMERICA 
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(LEFT) Solutions are carefully prepared in the mixing room by Terry Slezak, who inadvertantly became the first man on earth to touch moon dust 
while removing magazines for identification from the specially sealed plastic containers used by Neil Armstrong while he was on the moon. (RIGHT) 
Manned Space Center Precision Photographic Laboratory technician checks film at finishing end of Versamat film processor. 

back to the Center's lab for processing. 
Possible contamination from the moon 
extended the film-handling procedure 
considerably, as he then detailed. 

Attention shifted abruptly to the 
photographic laboratory as soon as safe 
recovery of the returning moon visitors 
was apparent. The lab is responsible for 
special handling of film and interpreta¬ 
tion of still photographs as well as 
processing. 

The still photographs Armstrong and 
Aldrin took documenting their historic 
epic journey assume an equal signifi¬ 
cance, justifying the eagerness with 
which they were awaited. Requests for 
the first release of black and white and 
color photographs were unestimable, 
according to Ann Bownds of the Still 
Photo Press Library at the spacecenter 

AMERICAN CINEMATOGRAPHER, 

aircraft like their precious co-load, the 
moon surface samples. 

After their arrival at the Lunar Re¬ 
ceiving Lab, the bags were opened and 
the magazines reviewed for processing 
priority. The magazines chosen for the 
first batch went into the darkroom and 
the film removed from the magazines on 
their spools. 

Up to this point* the procedure, 
except for the sealed plastic bags in 
which they traveled, has been the same 
as it has been for the approximately 
7,500 Hasselblad still photographs 
brought back by astronauts from 
Mercury through Apollo flights. But the 
next step in the darkroom was 
especially for this flight's film: it was a 
re-spooling of the film with an interleav¬ 
ing of a polyester material. 

would indicate a failure of the decon¬ 
tamination process. The strain of 
bacillus chosen for the test is strong 
enough to survive lunar environment. 

After this last step, which tested 
favorably in the dry run time and again, 
practically assuring positive results, 
normal processing could begin. 

But which rolls should be processed? 
With nine magazines of over fourteen 
hundred frames to choose from with 
only eight at the most to be released at 
first, careful consideration was given 
this question. The subjects of each 
magazine was reviewed and the selection 
finally made by administrative and pub¬ 
lic affairs officials. 

The Hasselblad photographs taken on 
the moon in the film magazine coded S 
were especially valuable. Not only were 

967 OCTOBER, 1969 

How the world's most famous photographs 
were accorded precision processing after 
an elaborate de-contamination procedure 

"I'm waiting for the world's most 
famous courier," quipped Richard Un¬ 
derwood, Chief of the Precision Photo¬ 
graphic Laboratory at the Manned 
Space Center in Houston, as he de¬ 
scribed the procedure the precious pho¬ 
tographs from Apollo 11 would follow 
in getting from the moon to the anx¬ 
iously awaiting world press. 

Underwood was, of course, referring 
to the Apollo 11 craft's crew bringing 
nine Hasselblad camera film magazines 

who described them as "stacked to the 
ceiling." 

The magazines, exposed with three 
Hasselblad EL/70 cameras by the Astro¬ 
nauts and protected in plastic, were 
taken from the spacecraft and immedi¬ 
ately put into another set of sealed 
plastic bags. The plastic bags were then 
given a sterilizing bath for 15 minutes in 
a solution of 5000 parts per million of 
sodium hypochlorite. The film load was 
then split and flown in two separate 

The interleaving allowed the de¬ 
contaminating gases to circulate 
throughout the roll of film. An 18% 
ethylene oxide (dichloro-diflorometh- 
ene) mixture was used in an Autoclave 
at 78° F together with 28 inches of mer¬ 
cury. Thirty inches of mercury is a per¬ 
fect vacuum for 16 hours. 

Following this was a test of the 
decontamination: bacilli were intro¬ 
duced into the spools and incubated for 
24 hours in a nutrient. Their survival 
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they the first of this incredible feat, but 
the camera was outfitted with a special 
Zeiss Biogon 60mm lens and a Reseau 
plate for precise measuring of areas 
photographed. The grid marks show up 
as crosses along the edges of the 2/4-inch 
square photographs. 

Since magazine S contained what 
were, at that moment, probably the 127 
most important photographs in the 
world, NASA wisely refused to let these 
precious frames go through in the first 
batch of the decontamination process, 
despite the fact that the world press was 
eagerly awaiting them. If something had 
gone wrong, they didn't want that 
particular roll of film damaged. 

Ironically, it was in the handling of 
that precious magazine S film that the 
photographic industry achieved the 
dubious distinction of having the first 
man to touch lunar soil—with his bare 
hands, that is. As he reached into the 
sealed plastic bag for the exposed 
Hasselblad film magazine, Terry Slezak, 
photo lab technician, got more than he 
expected, including instant fame. 

At the moment he was contam¬ 
inated, Terry was performing the first 
step on the long road to eventual 
printing, that of identifying the coded 
magazines and reviewing their contents. 
In this way, NASA officials were able to 
give a priority to the magazines for 
processing. 

Inside the sealed plastic bag was a 
note from Neil Armstrong explaining 
that this was a very important magazine, 
the one exposed on the lunar surface, 
and that it had been dropped by him. 
After retrieving it, Armstrong put it into 
its protective plastic, moondust and all. 

Whether history will consider Slezak 
to be a hero (or simply not too bright) 
for having handled a “moon magazine" 
without wearing suitable protective 
gloves, remains to be seen. 

The special camera which exposed 
the famous magazine S, designated the 
Hasselblad Data Camera by NASA, 
differed from the two used on the 
Command Module and the LM which 
were the standard versions of the 
electric Hasselblads that have flown 
since Apollo 8. The camera that re¬ 
mained aboard the Command Module 
for use by Astronaut Collins was 
equipped with two interchangeable 
Zeiss lenses, the Planar 80mm and 
Sonnar 250mm. Collins employed this 
camera to shoot the exciting return 
link-up with the LM plus some out¬ 
standing earth shots, and switched to a 
250mm lens for some excellent lunar 
surface photographs. 

Armstrong and Aldrin had a standard 
Apollo Hasselblad anodized in black to 
use inside the LM, and the special 
"silver" one for the EVA. Their prime 
instruction once down safely, was to 
photograph everything they could from 
the LM just in case they had to take-off 
without performing the EVA. All other 
activities on the lunar surface were 
photographed producing the spec¬ 
taculars printed in every major national 
and international publication, including 
this special "Filming Man in Space" 
issue of AMERICAN 
CINEMATOGRAPHER. 

As a precaution, together with maga¬ 
zine S, there were included in the 
second batch to be processed one 
additional color and three black and 
white rolls. The first batch included 
magazine R which Aldrin exposed from 
the LM, plus one more color and three 
black and white rolls. 

After more deliberation of the 
processed rolls, the chosen frames were 
then printed and distributed which, on 
Apollo 11, kept the processing lab 
working at full capacity for 24 hours a 
day. 

(LEFT) Geologist Herb Tiedemann studies photographs of Earth's surface made during Gemini flights. (CENTER) Lab Chief Richard Underwood 
(standing) works with astronauts Collins, Stafford and Borman as they compare film strips from Gemini flights. (RIGHT) Precision Photographic 
Laboratory specialist checks film sensitometry by means of a densitometer. 

Apparently none the worse from his 
experience, Slezak demonstrates how he 
became "contaminated" by magazine 
dropped on the lunar surface by Armstrong. 

The first groups of photographs were 
delivered to the press in record time. 
They were from the magazine exposed 
inside the LM. An additional four 
photographs were released the next day 
from that same group of four magazines 
initially processed. 

Underwood and his group 
accomplished their monumental task 
with such expediency the surprised 
press found themselves with a new 
batch of photographs about every 24 
hours. A press conference called to calm 
the clamor from the press for pictures, 
indicated a much slower pace. 

The accelerated release of photo¬ 
graphs was due to the tremendous push 
by the lab team to work as long and 
efficiently as is humanly possible, in all 
systems working smoothly, and in farm¬ 
ing out part of the printing. (Private 
printing facilities in the area were 
saturated and still the demand exceeded 
the supply.) 

Continued on Page 1007 
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We have away with film. It’s called 
the Eastman Color System. 

If you care about your image, then this story is for you. It all 
starts with Eastman Color Negative Film. Your camera crew can 
take its dependability for granted, because we don’t. 

The next steps should be with Eastman Color Intermediate Films. 
These films team up with your negative in your lab to get the film 
up to the printing stage with everything just as you wanted it to be. 

And then, the grand finale. The prints—which go before your 
audiences all over the world. If the prints are on us—that’s Eastman 
Color Print Film, you can be confident that your image is in good 
hands. 

Now, that’s just the rough storyline. There are many behind- 
the-scenes factors that help make the Eastman Color System work 
for you. When your lab uses our processes with our films, the result 
is superb performance. 

By giving each film its own process, our scientists can maximize 
the quality of each film and keep the quality you need. Naturally, 
our chemicals play an important part in giving this processing a hap¬ 
py ending. 

Remember this brief story next time you think about your image. 
It really works. It’s called the Eastman Color System. 

Atlanta: 404/GL 7-5211 Chicago: 312/654-0200 Dallas: 214/FL 1-3221 



LIFT-OFF AT CAPE KENNEDY 
A record number of Technicolor camera crews 
trained their lenses on what history would 
call "Man's boldest thrust into the future" 

The role of Technicolor, Inc. in 
"FILMING MAN IN SPACE" goes back 
to 1964, during the early days of the 
Gemini flights. Having, since then, be¬ 
come an integral part of the U.S. space 
program, the company's role was given 
increased importance on January 1, 

Apollo 11, riding the nose of a mighty Saturn V 
flame from its pad at Cape Kennedy to kee| 
"magnificent desolation". 

1969 when Technicolor became the 
prime contractor for all photo support, 
not only for NASA, but for the Air 
Force, Army and Navy operations with¬ 
in the Cape Kennedy region. 

In July, Technicolor assumed new 
contractual responsibilities with NASA 

rocket, roars skyward in a blast of smoke and 
) a date with Destiny on an alien world of 

and the Air Force to function as sole 
producer and processor of motion pic¬ 
ture and still photos at Cape Kennedy 
Air Force Station and Kennedy Space 
Center, Florida. 

When the historic flight of Apollo 11 
to the moon lifted off from Kennedy 
Space Center on July 16, Technicolor, 
Inc. employed a record number of more 
than 200 still and motion picture cam¬ 
eras and a staff of 263 people—including 
48 cameramen—to provide photographic 
coverage of the event for the National 
Aeronautics and Space Administration. 

Under the direction of Robert 
Forster, project manager for Techni¬ 
color's Florida operations, the intensive 
photo support for Apollo 11 included 
16mm, 35mm and 65mm color motion 
picture coverage, as well as 35mm, 2% x 
2%, 4x5 and 70mm still picture 
documentation. 

Functioning in its capacity as sole 
producer and processor of motion pic¬ 
ture and still pictures at Kennedy Space 
Center, as well as at the Air Force 
Eastern Test Range, Technicolor provid¬ 
ed rush processing at nearby modern 
laboratories—still photos being finished 
by its lab in the headquarters building at 
Kennedy Space Center, while motion 
pictures were processed by the Techni¬ 
color-operated facility at Patrick Air 
Force Base. 

For coverage of the launch of Apollo 
11, Technicolor crews positioned about 
150 cameras on and about Pad 39, the 
site from which the 363-foot Saturn 
rocket lifted off with its three-man crew 
en route to the moon. Most cameras on 
the launch tower and adjacent to the 
pad were started by an automatic se¬ 
quencer within the Launch Control 
Center, located about three miles from 
the actual launch site. 

At lift-off, Technicolor operators al¬ 
so manned the telescopic tracking cam¬ 
eras, situated at remote locations on 
Cape Kennedy and ranging along the 
Florida coast north from New Smyrna 
Beach to Vero Beach on the south. 
These cameras not only filmed the 
Apollo in its early stages of flight, but 
also fed live TV "pool coverage" to all 

Continued on Page 1010 
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A man, his work, and his camera 
Baldwin Baker Jr. —Director, Writer, Cinematographer. 

“The motor speed is constant and the 
footage rock steady ...no problem 

intercutting between the Beaulieu 
and any other professional 16mm camera.” 

Beaulieu. It lets you be there when it’s happening. 

“Not long ago, I shot some western footage in Jackson 
Hole, Wyoming. 

Because my 16mm Beaulieu is so mobile, I was able to 
capture some marvelous flavor. It’s a personal kind of thing. 
I like to hold my camera as close as I can. Actually I 
almost cradle it. In fact, I saw a copy of a letter from 
someone at MGM in New York. He said, Trying to shake 
hands with Baker is a real experience. You reach for 
his hand, and you shake his camera instead.’ 

One of my most recent experiences with my Beaulieu was the 
film I did with Stan Kenton and his orchestra on the road. 

I travelled over 3,000 miles with the band on the bus, and 
my Beaulieu was always in my lap or at my eye. That’s 
what’s great about the Beaulieu. It’s so small and light, it’s 

like an extension of my arm. Anyway, what I wanted 
to do with the Kenton thing was to take the viewer right 
into the bus; to show him what a series of one night 
stands were really like. By the way, the name of the film 
—it’s a TV special—is “Bound to be Heard.” For the 
on the bus flavor, I used the Beaulieu with an extreme 
wide angle lens from the back seat. In that series of shots, 
you’d swear you were there. I used an Eclair for all the 
lip sync sequences, but for the feeling, for the real 
color, I used the Beaulieu. 

One important thing of course, is that you have to be 
ready to grab everything the first time around, so it doesn’t 
look restaged. You know, like the Hindenburg only came 
down once. In the Kenton picture, 90% of it unfolds just the 
way it happened. In a thing like that, I feel as though 
you’re capturing a moment in time. 

And, as a film-maker, you had damn well better be there 
when it’s happening.” 



f 

j 

To receive literature on the Beaulieu 16mm camera, visit your finest camera store 
or write Cinema Beaulieu, General Office: 14225 Ventura Blvd., Sherman Oaks, California 91403. 

CINEMA <n> HexmlieM- 
A DIVISION OF HERVIC CORPORATION 

‘‘...impressed by the automatic iris control, liked 
the way it corrects for exposure as you pan. It doesn’t 
seem to be obvious.. .very subtle...” 

“The brightness through the Beaulieu’s reflex 
view finder is almost unbelievable. And since the 
mirrored shutter always stops closed, I’m 
usually ready to shoot faster than anyone else.” 

“ Reloading the Beaulieu R16B becomes a 
very, very fast operation once you get the feel 
of it... the next thing to automatic loading.” 

“In a cherrypicker, high up a mast, 
in a helicopter... the Beaulieu 

is easily adaptable to difficult shooting 
conditions without assistance, 

rigging or time consuming 
planning. I prefer the Beaulieu to any 

other camera for my aerial work.” 



In the wake of Apollo 11, a science-almost-fact 
movie that is nearly as real as the real thing 

By HERB A. LIGHTMAN y a 

While Neil Armstrong and Buzz Aldrin were gamboling about the surface of the moon like a couple of frisky 
colts, post-production work was being completed on "MAROONED”, a fictional (but not very) roadshow 
feature production about men m space which takes up just about where Apollo 11 leaves off. ■ Produced by 
MHce Frankovich and directed by John Sturges for presentation by Columbia Pictures, the film deals mainly 
with a problem that is currently engrossing some of the best technical minds in America—that of finding a way 
to rescue astronauts stranded in space. ■ Selected as Director of Photography for the challenging assignment 
was ace cameraman Daniel Fapp, ASC, winner of the 1961 Academy Award in color cinematography for his 
stunning photography of "WEST SIDE STORY”. ■ Several lengthy sequences of "MAROONED” take place 

inside an Apollo space capsule and, for the sake of authenticity the one used in the film was built in Texas by 
some of the people charged with constructing the real thing. Not being film-wise, they structured the spacecraft 
all in one piece, just like an actual capsule. This constituted an impossible lighting challenge, so ways and means 
had to be found at Columbia Studios to cut the craft into pieces so that "wild" sections could be removed to 



(LEFT) Astronauts float weightless inside Space Lab while they go 

about their operational duties. (BELOW LEFT) Astronaut Richard 

Crenna emerges from the capsule to try locating source of the trouble 

that prevents retrofire engine from functioning. (BELOW RIGHT) 

Director of Photography Daniel Fapp, ASC, gets down on the ground 

to line up a "worm's-eye-view" camera angle, as his crew looks on. 

(TOP LEFT) Microphone boom and lights are moved into 

position on the sound stage to shoot scene of space capsule 

exterior. (TOP RIGHT) Director John Sturges and Gregory 

Peck relax between set ups. (BOTTOM LEFT) Cameras, 

cranes and rolling stock are positioned for location filming at 

Cape Kennedy. (BOTTOM RIGHT) Apollo command 

module and Space Lab jockey into position for link-up. 



(LEFT) Space capsule built to authentic specifications had to be cut apart to permit lighting, which included boring holes through floor and ceiling. 
Even so, lighting and angle changes were limited. (CENTER) Astronaut emerges from Apollo capsule to discover cause of retrofire engine failure that 
has left them marooned in space. (RIGHT) On set that is exact replica of Mission Control Center at Houston, officials give order for lift-off of 
Rescue Vehicle X-RV. 

accomodate lights and the camera. Even 
so, there was a definite limit to the 
variety of lighting and angles that could 
be achieved. 

"It was necessary to cut holes in the 
floor and ceiling of the capsule so that 
we could beam some light inside," 
recalls Fapp. "We had to stay with small 
lights, like Baby Juniors, because of the 
tight quarters and there was a definite 
depth of field problem in trying to carry 
focus when shooting directly across the 
three astronauts from left to right as 
they lay on their couches. In order to be 
able to crack the lens down sufficiently 
to hold all three of them sharp, it was 
necessary to force the negative one stop 
in development—but it worked out 
quite well." 

Reflections of the lights onto the 
face-plates of the helmets constantly 
plagued the cinematographer. It was not 
possible to tone them down with a 
dulling spray, as is usually done in 
filming when something reflects too 
brightly, because this would have pro¬ 
duced an unauthentic (and annoying) 
smearing effect. The only plausible solu¬ 
tion was to add to the light reflections 
with even more of the same, so that 
they would seem to be caused by 
instruments within the space capsule. 
Toward this end, a special dashboard 
was built with multiple colored lights 
that could be beamed to reflect directly 
onto the face shields of the space 
helmets. 

Another problem (and one for which 

there could be no really satisfactory 
solution) was that of trying to indicate 
the speed of the spacecraft, especially 
when the camera was shooting inside 
the capsule. Even though such craft 
travel at speeds of many thousands of 
miles per hour, they seem (even to those 
on board) simply to be hovering in 
space. 

"You have just a couple of small 
windows in the capsule, and it's black 
outside most of the time," explains 
Fapp. "You couldn't very well send 
smoke rushing by outside the windows, 
or anything like that, in order to show 
speed. We added a bit of movement to 
the camera, of course, but that doesn't 
sell the idea of speed. I will say that 
when they're in orbit the sun really 
comes up in a hurry. We had to make 
some very fast light changes. I could 
hardly believe that sunrise comes on so 
fast in space, but I guess it does.” 

The many spectacular space exterior 
scenes, such as those illustrated here, 
were accomplished by means of the 
blue-backing matte process. They were 
staged against the huge 80 x 40-foot 
blue screen on Stage 27 at M-G-M 
Studios, using full-scale spacecraft, with 
some tie-in long shots (not involving 
actors) being filmed later by Special 
Effects, employing miniatures. 

Fapp was confronted with some very 
special problems in shooting these blue 
screen scenes. At the time that the 
filming was taking place he had seen only 

Continued on Page 1003 

(ABOVE LEFT) Frame blow-ups showing various blue-backing composites of men and vehicles in space. (BELOW LEFT) Director John Sturges 
rehearses scene at control console. (CENTER) Mission Control technicians show wild jubilation at news of rescue of two of the astronauts aboard 
"Ironman One". Real-life reaction to Apollo 11 lunar touchdown, though more subdued, was no less joyful. (RIGHT) An astro-wife talks to her 
husband in space. Film shot for showing on scopes was purposely made to look as "bad" as possible. 



SOS PRESENTS 3 NEW 35mm 
PROJECTION SYSTEMS TO 
MEET YOUR INDIVIDUAL NEEDS! 

No. 1 —SOS PORTABLE: 

A reliable portable projection 
system of superior quality. 
Ready for use. Ruggedly built 
for dependable operation. 
Equipped with standard In¬ 
candescent or optional 
Xenon lamp house. Attrac¬ 
tive carrying case for all 
components. 

No. 3 —SOS THEATRE: 

A dual Projection System with advance design curved gate, 
water cooled fittings for use with maximum amperage 

lamps. High speed single 
blade conical shutter for 
high light transmission. 
Automatic filtered oil 
system; automatic safe 
ty switch; High Fi The¬ 
atre sound reproduc- 
tion with transistorized 
optical pick up. Hori¬ 
zontal beam Xenon light 
ing system for balanced 
light distribution over en¬ 
tire screen. 

No. 2 
SOS 

PREVIEW: 
A complete package for 
your screening room. Heavy 
duty Geneva Projector with 
rotary oil damped direct 
drive soundhead on modern 
double post pedestal. 
Unique 3000' magazines for 
reels adaptable for loop 
projection. Available in In¬ 
candescent or Xenon light 
source. Standard or double 
system magazines, optical 
or magnetic sound repro¬ 
duction and synchronous or 
non sync motors. 

SOS AUTOMATIC 
THEATRE 

CONTROLLER: 
Designed by Toshiba Photophone of Japan, 
a fully automatic programmer that by 
simply pressing a button can make a 
screening announcement, lift the douser, 
ignite the lamp, dim the lights, start the 
motor, open the curtain, make the 

changeover and at the 
conclusion shut off pro¬ 
jectors, raise the lights, 
close the curtain and 
closing announcement. 

fPil 

HSffl 

EAST COAST: 
NEW YORK: Dept. AC-10 311 West 43rd St., New York, N.Y. 10036 (212) MU 9-9150 
NEW JERSEY: 40 Kero Road, Carlstadt, New Jersey 07072 

WEST COAST: 7051 Santa Monica Blvd., Hollywood, Calif. 90038 (213) 469-3601 
SOUTH: 51 East 10th Avenue, Hialeah, Fla. 33010 (305) 888-4604 

Over 40 years of quality service 
SOS PHOTO-CINE-OPTICS, INC. 
A DIVISION OF F&B/CECO INDUSTRIES. INC. 
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THE "GOOD EARTH" IN ALL ITS MULTI-COLORED GLORY, AS PHOTOGRAPHED BY THE ASTRONAUTS ON THEIR WAY HOME FROM THE MOON 

MEANWHILE - BACK 
MISSION CONTROL 

While the Apollo 11 astronauts were walking 
on the moon, a trio of vigilant cameramen 
filmed the drama at Earth's "nerve center" 

By CHARLES LORING 

"We're go!" Neil Armstrong says, 
"Hang tight, we're go!" and the ugly- 
beautiful, spiderlike lunar module Eagle 
veers to avoid a crater as the super-cool 
astronaut with the friendly porpoise 
smile guides it expertly toward the 
moon's surface. 

In the windowless dimly-lit Mission 
Operations Control Room on the third 
floor of Building 30 at NASA's Manned 

his Beaulieu R16B 16mm camera on 
dramatic fragments of the historic 
scene. He shoots tense closeups of faces 
peering into scopes, readouts from flash¬ 
ing wall screens, inserts of rotating 
pencils, tapping pens, the snubbing-out 
of cigarettes. 

Then, as the coldly impersonal com¬ 
puters register lunar touch-down, that 
calm voice comes winging back from 

Spacecraft Center near Houston, 30 
controllers sitting at four rows of gray 
computer consoles, monitor the hun¬ 
dreds of bits of data that came flashing 
up from gauges, dials and meters—and 
hold their breaths. 

Moving silently among them. Bob 
Bird, Lead Cameraman of a crew of 
three from Houston's A-V Corporation, 
trains the 9.5mm-to-95mm zoom lens of 

(LEFT) "Buzz" Aldrin shown inside the Apollo 11 capsule en route to the moon. Part of his assignment was to expose still and motion pictures of 
Neil Armstrong's historic first steps on the lunar surface. (CENTER) Clips from the film shot by Aldrin showing Armstrong descending from the 
LEM and taking Man's first steps on the moon. 1700 feet of 16mm Kodak Ektachrome MS color film (ASA 64) were exposed on the lunar surface. 
(RIGHT) Working in close quarters, Aldrin jockeys his motion picture camera into shooting position. Kodak Ektachrome EF film SO-168 (ASA 
160) was used for filming inside the dimly lit lunar module. 



deep space: "The Eagle has landed!" 
A barely-restrained version of all Hell 

breaks loose in the Control Room. 
Cameraman Bird whips his lens about to 
capture the relief and elation of this 
momentous moment that can only hap¬ 
pen once. It is on the film—locked in 
celluloid for posterity. 

A-V Corporation, a commercial film 
company, is a prime contractor to 
NASA's Manned Spacecraft Center for 
audio-visual support and laboratory 
services, both still and motion pictures. 
It provides all motion picture services 
from script to screen, including script 

the beginning of the program. In addi¬ 
tion, the company is contracted to 
NASA to produce training films, public 
affairs films, astronaut biography films, 
management briefing films. Congression¬ 
al briefing films, etc. 

In addition, A-V technicians process 
the overflow of motion picture footage 
at NASA's government laboratory on a 
follow-on (night shift) basis. 

The three cinematographers who 
filmed the Apollo 11 activity in the 
Mission Operations Control Room 
(Lead Cameraman Bob Bird, Charles 
Turner and Jerry Bray) were there on 

photographic assignments. Had they 
gotten in anyone's way or caused the 
slightest distraction to any of the con¬ 
trollers, the flight operations director 
would have asked them to leave immedi¬ 
ately. As it was, they executed their 
demanding chores without disturbing in 
any way the fine relationship which has 
existed between the A-V Corporation 
cinematographers and the NASA per¬ 
sonnel since the beginning of the 
Manned Spacecraft flight program. 

A-V Corporation's cameramen did 
not cover the Apollo 11 mission on an 
around-the-clock basis—not quite—but 

The scene insid i the windowless, dimly-lit Mission Operations Control Room at NASA's Manned Spacecraft Center during the Apollo 11 flight. Lead 
Cameraman Boll Bird of Houston's A-V Corporation (in circle) moves about filming with his Beaulieu R16B camera, equipped with 9.5mm-to-95mm 
zoom lens. Overhead can be seen banks of mixed blue fluorescent and incandescent lamps with color temperature close to daylight and a light level 
ranging from 7 to 16 foot-candles. 

one or more cameramen were on hand 
to film all of the important highlights of 
the flight. Such key activities as the 
Lunar Orbit Insertion burn, Trans-lunar 
Insertion burn. De-docking, the lunar 
landing, the moon walk itself ("Extra¬ 
vehicular Activity"), Rendezvous and 

Trans-Earth Insertion burn were usually 

979 

writing, editing and sound. Its photo¬ 
graphic function is primarily in support 
of motion picture production. Engineer¬ 
ing documentation is done by govern¬ 
ment cameramen, but A-V's cameramen 
have documented all of the manned 
space flights from Mission Operations 
Control for the past eight years, or since 

what is euphemistically called a "non¬ 

interference" basis. In other words, they 
were working under some very tense 
conditions, shooting during the most 
critical phases of the flight. Therefore, 
the manner in which they conducted 
themselves was just as important as the 
skill with which they executed their 
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covered by two cameramen. 
They photographed the busy "Cap- 

corn" (spacecraft communicator), the 
astronaut on duty who is the only one 
handling direct communication with the 
crew. They shot footage of flight opera¬ 
tions director Christoper Columbus 
Kraft, who was in overall charge of the 
Mission Operations Control Room dur¬ 
ing the flight. They captured on film the 
individual functions of the 30 intense 
controllers at their consoles, and they 
would often cut away to the computer- 
controlled status board, with its read¬ 
outs showing trajectories and other 
technical data. 

During the more routine phases of 
the flight, one cameraman would hold 
the fort while the others took a breath¬ 
er. Lead Cameraman Bird was on duty 
from De-docking on through all of the 
lunar activities, including lift-off from 
the moon and Eagle's rendezvous with 
Columbia. 

"After that I took about four hours 
off to go home and grab a shower and a 
couple of hours' sleep," he recalls, "but 
the excitement was such that I could 
hardly sleep." 

The Apollo 11 flight marked the first 
time that the Beaulieu R16B camera 
was used inside the Mission Operations 
Control Room. Employed in conjunc¬ 
tion with Eclair NPR and Arriflex cam¬ 
eras, it was equipped with a 9.5mm-to- 
95mm zoom lens, which was found to 
be preferable to the 12mm-to-120mm 
lens at the wide-angle extreme because 
of the "tight quarters" inside the facili¬ 
ty. However, since the maximum aper¬ 
ture of the 9.5mm-to-95mm lens is 
F/2.2, it was necessary to run the 
Beaulieu to 20 frames per second in 
order to achieve an approximate ex¬ 
posure match between its lens and the 
F/1.9 lenses used on the other cameras. 

In addition to the Beaulieu, Eclair 
and Arriflex cameras used in the control 
room, a Canon Scoopic 16mm camera 
was pressed into service for filming 
inside the Lunar Receiving Laboratory. 
Due to quarantine restrictions, no pro¬ 
fessional cameramen were allowed in¬ 
side this facility. So Scoopics were given 
to non-professional people under quar¬ 
antine and, because of the camera's ease 
of handling and efficient automatic ex¬ 
posure control, they were able to pro¬ 
cure some adequate useable footage. 

No lip-sync sound was recorded at 
Mission Control during the Apollo 11 
flight, simply because there was no real 
necessity for it—although a certain 
amount of wild sound was recorded for 
background. Flight control loops of the 
entire mission were recorded by another 
contractor in the form of a 30-channel 

track, and A-V has access to these tapes 
if it cares to lift any of the air-to-ground 
sound. Some of this is used to lay in 
alongside shots of the Capcom talking 
to the spacecraft, or vice versa, but 
there is no real need for sync sound 
since a majority of the action will be 
covered by narration in the final editing. 

One of the most challenging aspects 
of filming functions of the Apollo 11 
flight at the Manned Spacecraft Center 
is the fact that the amount of general 
illumination available in the Mission 
Operations Control Room is practically 
non-existent, due, of course, to the fact 
that any great degree of overall bright¬ 
ness would interfere with precise per¬ 
ception of data displayed on the many 
screens and cathode ray tube monitors 
in the room. 

The light level varies from 7 foot- 
candles to 16 foot-candles in the bright¬ 
est area, which is where the flight 
operations director is located. To fur¬ 
ther complicate matters, the available 
light is a mixture of incandescent and 
bluish fluorescent, the blend having a 
color temperature somewhere in the 
neighborhood of 4,000° Kelvin. These 
lighting conditions, however admirably 
suited to the prime function of the 
room, are clearly anything but ideal for 
color cinematography. Even when using 
Eastman Ektachrome EF 7241 (Day¬ 
light) color reversal film, with its rated 
speed of ASA 160, it is theoretically 
impossible to get acceptable exposure 
under such low-light conditions—and 
yet, as the result of a two-year period of 
experimentation, technicians of the A-V 
Corporation contracted to NASA have 
worked out a system of shooting and 
printing which produces fully timed 
release prints of exceptionally good 
quality. 

"Our first step in the right direction 
was to decide on using the EF Daylight 
emulsion rather than the Tungsten" 
explains William Robbins, A-V Corpora¬ 
tion's Vice President in charge of NASA 
motion picture production. "We tried 
both emulsions and found that the 
Daylight stock color balance is better 
suited to the bluish light in the room. 
Not only are the overhead fluorescents 
decidedly on the cold side, but each 
console has a cathode ray tube monitor 
—a miniature television screen—and 
these reflect a very blue light onto the 
face of the people sitting before them. 
Of course, the color temperature in the 
original is still a bit off. We tried, in the 
beginning, to correct for this with filters 
while shooting, but the filters cut down 
the light. Also, since the quality of the 
light varied somewhat from console to 
console it was almost impossible to get a 

consistency of color temperature by 
compensating with filters. So now we 
leave the filters off and do all of our 
color correction scene-by-scene in the 
lab." 

So much for color temperature—but 
what about the low light level problem? 

"There is the obvious remedy of 
pushing the film in development," Rob¬ 
bins continues, "but we have found—as 
just about every other lab has—that if 
you push EF much beyond one stop, it 
starts to break up. You begin to get 
pretty bad grain and color shifts. So we 
expose wide open (at F/1.9), force the 
development one stop and then make a 
timed and color-corrected reversal mas¬ 
ter positive by contact printing onto 
A-wind Eastman 7388 release print 
stock, putting all the light we can 
through it in the printing. If the master 
is still a bit too dense, we can print it up 
even more at the release printing stage. 
In effect, we are ending up with a result 
as if the EF were rated at ASA 1,000. 
By using our Bell & Howell Model C 
printer with the additive light source, 
correcting for density and color balance 
at the same time, we've been able to 
maintain clear whites, good flesh tones 
and acceptable grain—in short, a very 
good product. What makes it possible is 
the use of the 7388 stock for the master 
positive, because it is of lower contrast 
than the ECO we were using in our early 
tests." 

Robbins gives much credit for the 
development of this technique to labo¬ 
ratory supervisor Frank Zehentner and 
color timer Ray Harris. 

A-V's three-man camera crew ex¬ 
posed a total of 12,800 feet of 16mm 
EF film in the Mission Operations Con¬ 
trol Room during the spectacular 
Apollo 11 flight. Added to this is the 
footage exposed by the Command Mod¬ 
ule's on-board 16mm cameras—plus kin¬ 
escopes from the material sent back by 
television cameras in space. 

Footage from these three sources has 
been combined to edit a dramatic 
34-minute documentary called 
"APOLLO 11... FOR ALL MAN¬ 
KIND" which supplements the official 
public affairs film, "THE EAGLE HAS 
LANDED", produced by the motion 
picture facility at NASA's Washington 
headquarters. In addition, an Apollo 11 
Mission Report on film has been edited 
exclusively for the Manned Spacecraft 
Center. Excess footage has been cata¬ 
logued and incorporated into the mil¬ 
lions of feet of film on file in the Stock 
Film Library which A-V Corporation 
maintains for NASA. This footage is 
made available to commercial producers 
and television networks. ■ 
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"Our Greatest Asset is Our People" 
Personalized service from experts 

JACK PILL 
Cameraman, Signal Corps WW II, Salesman, 25 years in industry with Ceco-N.Y., Birns& 

Sawyer, Moviola, and General Manager West Coast division of Ceco. Founder and owner 

of Jack Pill's Camera Equipment and President of Tech Camera Rentals. 

FRANK KELLY 
Engineer, Cameraman, Producer/Director, Salesman. 27 years in industry. 18 years at 

J.A. Maurer, where he held position of Sales Manager. 

ED ENGEL 
B.A. Cinematography, Producer, Director, 

Editor, Cameraman, Salesman. 20 years in 

industry, C.B.S.-T.V.-Director, V.P.—Reid H. 

Ray Film Industries, 4 years at Birns & Sawyer. 

Previous position—Director of Sales—F & 

B/Ceco. 

ROY LOW 

Engineer, Salesman, Administrator. 22 years in industry, 17 years at Alan Gordon 

Enterprises. Previous position: V.P. Marketing at Alan Gordon Enterprises. 

BOB LOVELACE . . . NEED WE SAY MORE? 

DROP IN, CALL OR WRITE US AT- 

PROFESSIONAL MOTION PICTURE EQUIPMENT 

1135 North Highland Avenue, Hollywood, California 90038 

iimd ''I HO 6-3238 

/ X 
GET THE PACKAGE DEAL FROM / / 

JACKA.FR 
COMPLETE PRODUCTION RENTAL SERVICE 

Lighting Complete Coordinated Ser- 
Generators vice from Start to Finish ^ 
Camera Cranes and Dollies PLUS Speedier Delivery 
Transformers via Frost's Company Fleet 
Technical Consultants of Trucks 

\ 

JACK A. FROST 
Home Office Cobo Hall Office Canadian Office 
234 Piquette Avenue 1 Washington Blvd., Rm. 3143 335 Horner 
Detroit. Mich 48202 Detroit, Michigan 48226 Toronto, Ontario, Canada 
TR 3-8030 Wo 2-1255 416-252-1115 
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STEADY 
AS YOU GO! 
Rock-steady pictures are possible with these 
anti-vibration mounts offered for the first 
time at special sale prices by Alan Gordon 
Enterprises Inc. If you shoot movies from 
helicopters — or any other unsteady 
platform — now's the time to take 
advantage of low, low sale prices. 

Flyer Mount 
For use with Mitchell Mark II, Arri- 
flex 35 and similar cameras. Enjoy 
the mobility of the helicopter and the 
perfection of this steady mount. Ideal 
when using 10 to 1 zoom lenses. 
New 
Price $8,500 

Special Sale Price $4,500 
(NEW) 

Kenyon Gyro Stabilizer 
Compact gyroscopic instrument spe¬ 
cifically designed to eliminate vibra¬ 
tions when hand-holding cameras. Es¬ 
pecially effective when used from 
planes, cars, boats or helicopters. 
KS-4 is for 16mm cameras, KS-6 for 
35mm cameras. 
Prices New - KS-4 $710.00 

KS-6 $770.00 

Helivision Mount 
Another ideal camera mount for shoot¬ 
ing steady pictures from the air, land 
or sea. Designed and built in France, 
this mount has been the standard in 
Europe for years. For use with Arriflex 
and Eclair Camerette. 
Price 
New $16,000 

Special Sale Price $7,500 
(Used in Excellent Condition) 

Aero-Vision Mount 
Designed for use with Arriflex 16 
and 35 in helicopters, airplanes or 
other moving vehicles. Incorporates 
five unique, patented features that 
provide freedom from vibration, insur¬ 
ing steady pictures even when using 
long lenses. 
New 
Price $10,000 

Special Sale Price $3,500 
(Used in Excellent Condition) 

Dynalens 
The sensational new electro-optical 
gyro-stabilized system that has revo¬ 
lutionized motion picture taking from 
moving vehicles. Can be used on mo¬ 
tion picture or television cameras 
while hand-holding or rigid-mounted. 

Call or Write for Rental Rates 

Free Catalog 
Write for Your Free Motion Picture 
Equipment Sales and Rental Catalogs 

SERVING THE WORLD 

aiangordon enterprises me. 
Sales and Rentals: 1430 N. Cahuenga Blvd., Hollywood, Calif. 90028 

Telephone: Sales - 985-5500 / Rental - 466-3561 



Revolutionizing the 
motion picture industry 
KEM 
transfer and editing systems 

Precision engineered and 
manufactured in Hamburg, 
West Germany. 
Interchangeable modules and 
components 
Horizontal concept 
Broadcast quality 
Interlocking add-on units 
Tape to film with TV camera module 
in place 

ELECTRONIC MECHANIC CORP. 
a division of The INTERCRAFT CORP 

Film Center Building 
630 Ninth Avenue 
New York, N. Y. 10036 
Telephone: (212) 765-1859 
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THE MANY-MINDED TELEVISION 

ROBOT THAT REPORTED THE 

APOLLO 11 LUNAR VOYAGE 
How a custom-built system, geared to the Space Age 
created simulations for the CBS moon-walk telecast 

By WILLIAM INGE 

A graphic display projection system 
that composes sentences, creates moving 
diagrams and simulates events all by 
remote command made its debut during 
the CBS television news coverage of the 
Apollo 11 moon mission. 

Following the progress of the flight 
from lift-off to splashdown, the system 
drew from its extensive storage of 
words, symbols, diagrams, backgrounds, 
graphic ''organizers,'' and special effects 
to clarify news events as they occurred. 
Operators of the system could ''orches¬ 
trate'' images, creating new graphic situ¬ 
ations at will—including animation ef- 
fects-in immediate response to news 
reports fed to CBS by Apollo Mission 
Control in Houston. 

The system is described by its devel¬ 
oper, Douglas Trumbull, head of Trum¬ 
bull Film Effects, and creator of many 
of the effects for the film, ''2001: A 
SPACE ODYSSEY,'' as the most flexi¬ 
ble and complex of its kind. It utilizes 
nine L-W 224A-TV 16mm motion pic¬ 
ture projectors, each with a maximum 
random-access storage capacity of 9,999 
separate images. A Mast 35mm filmstrip 
projector provided moon backgrounds, 
diagrams, grids and special titles. Devel¬ 
opment cost for the system and graphics 
was $100,000. 

Images were projected either in the 
still mode or at very low frame rates. 
This technique permitted high image 
storage capacity and rapid accessing. 

Three operators manned the master 
control, selecting and combining inr 
and effects stored in the system to 
create ''real-time'' visual aids for CE 
viewers. A typical projected image, 
composed by the operators, might i 
elude a moon background with impc 
tant craters and features labeled, 
moving space vehicle with a dotted Mi 

composed images simulated dockir 
maneuvers and star sightings being mac 
by the astronauts. 

THE SYSTEM 

The system consists of nine motic 
picture projectors, one 35mm filmstr 
projector, a master control console, 
rear projection screen 5 feet wide by 
feet high, triggering circuits, counter 
and the film itself. 

Projectors 

Key element of the system is the L- 
224A-TV 16mm motion picture projec- 

projector has an extremely short pull¬ 
down time which permits compl 

brilliance in the still mode—which 
the principal mode used during 
Apollo 11 coverage—and allows in: 
taneous stop, start, and change of direc- 
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The system used by CBS to simulate events during the marathon Apollo 11 telecast combined words, symbols, diagrams, backgrounds, graphic 
"organizers" and special effects to clarify situations as they occurred. (ABOVE) Each number on planning sheet represents individual film frame. (LEFT) 
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(LEFT) Walter Cronkite and Wally Schirra report events of the Apollo 11 flight from CBS Studio, while on screens below them visual composites 
assembled by the unique system illustrate graphically what is happening. (CENTER) A title composed on the air from stored images. (RIGHT) Referring 
to his planning sheets, the operator at the console selects from the system's vast vocabulary to create "computerized" messages. 

tion at any speed. The unit is basically 
an Eastman Pageant projector which has 
been re-engineered by L-W Photo, Inc., 
of Van Nuys, Calif. 

The nine 16mm projectors were 
mounted in a compact three-tier array. 
Each unit was set in a cradle which 
permitted tilt movement, and each cra¬ 
dle was mounted on a rotating baseplate 
for pan motion. Projectors were there¬ 
fore individually controllable for the 
positioning of images in desired loca¬ 
tions on the screen. 

Projector images were reflected onto 
the rear-projection screen by means of a 
45°-angled mirror. With a throw of 20 
feet from projector to mirror, there was 

no apparent parallax or distortion prob¬ 
lem, even though the units were project¬ 
ing from different positions within the 
array. 

The screen was divided into 1000 
locations on x-y axes, all selectable from 
the master control console. On pushbut¬ 
ton command, projectors would seek 
their new coordinates, and a new image 
would appear on screen with all ele¬ 
ments in the proper relationship. Posi¬ 
tioning could then be fine-tuned by 
means of 10-turn precision potentiom¬ 
eters. 

Stored in the 35mm filmstrip projec¬ 
tor were several titles, 45 different views 
of the moon, and various graphic organ¬ 
izers, such as grid lines. The 35mm unit, 
made by Mast Development Co. of 
Davenport, Iowa, was mounted in a 
fixed position slightly to the rear of the 
16mm projectors, aiming between two 
of them. 

Every projector was equipped with 
three color filters and a blackout flap. 

(LEFT) Cradle mount and rotating base plate 
make possible remote control of pan and tilt 
functions for each 16mm projector in system. 
Images are precisely positioned on screen ac¬ 
cording to pre-established x-y co-ordinates. 
(BELOW) Diagram shows how images from 
several projectors are reflected from 45 mirror 
onto rear-projection screen. 
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all operated by remote control. The 
filters—yellow, magenta and blue—could 
be combined to create a wide variety of 
colors. The blackout plate permitted 
on-off effects, such as blinking words 
and arrows. 

Console 

The master control console, with 

full remote controls for each of the ten 
projectors in the system, is 10 feet wide. 
During the Apollo 11 telecasts, it was 
situated 40 feet away from the projec¬ 
tion screen. 

Controls for every projector include 
four counter dials which permit the 
pre-selection of any film frame. The 
operator first presets the desired frame 

Continued on Page 1011 

Douglas Trumbull, developer of the system and 
head of Trumbull Film Effects, checks out 
multi-projector array at CBS Studio in New 
York prior to Apollo 11 TV coverage. 



Crew with NPR 
sets new sync 
sound altitude 
record: 21,000 
feet. 

For an hour-long Special 
on NBC Television, cinematogra¬ 

pher Michael Wadley and pro¬ 
ducer Leslie Buckland walked 

300 miles with a seven-man 
expedition, to film them climbing 

one of the highest mountains in 
Afghanistan. 

To get there, they crossed 
deserts below sea level, where 

the temperatures went up to 120 
degrees and the sand blew 
everywhere. And they climbed 

to 21,000 feet, where it was 10 
degrees below zero at night, with 
snow flurries. 

Nobody had ever shot sync 
sound at this altitude, or under 
these murderous conditions. 
From 15,000 feet to the top, they 
had to carry everything they 
needed on their backs. One 
camera only. 

The U.S. Mount Everest 
team had told Mr. Wadley that 
no camera would survive it. But 
he ran 48,000 feet of film through 
his, shooting this expedition. And 
he has been using it every day 
since he got back to New York, 
several months ago. 

The same camera body, 
the same motor, the same maga¬ 
zines that he used in the desert 
and at the peak. 300 miles and 
21,000 feet. Sand and snow. 120 
degrees to 10 below zero. No 
problems. Mr. Wadley’s camera 
is an Eclair NPR. 

For an NPR brochure, write Eclair 
at 7262 Melrose Ave., Los Angeles 
California 90046. Or at 18 West 56th 
Street, New York City 10019. 



cameraman-director Michael Wadley photographed at the summit 



HOW KODAK'S ROLE IN SPACE 
PHOTOGRAPHY HELPED BLAZE 
THE TRAIL FOR APOLLO 11 

Continuing research makes possible the photo 
documentation of man's boldest adventure 

The brilliant flight of Apollo 11 and 
the landing of the first men on the 
moon—a landmark in America's reach 
into space—not only was recorded for 
posterity on Eastman Kodak film but 
also followed a trail blazed by Kodak 
photo systems in five unmanned Lunar 
Orbiter shots. 

Each of the Lunar Orbiters was 
equipped with a self-contained photo¬ 
graphic laboratory, designed and built 
by Kodak, that not only took pictures 
of the moon's surface, but processed 
them and transmitted them back to 
earth. The first three Lunar Orbiters 
were so successful in photographing the 

The hostile climate of the moon put incredible demands upon the science of photography, leading to 
the development of new film stocks, cameras and methods of development—all of which are helping 

to advance man's picture-taking on earth. 

moon's surface—with special emphasis 
on detailed pictures of nine potential 
Apollo landing sites—that the last two 
missions in the series were available to 
photograph the entire surface of the 
moon and previously unphotographed 
areas. From the pictures transmitted to 
earth—and confirmed by the manned 
lunar orbit of Apollo 8 in December, 
1968—the three best sites for Apollo 
landings were chosen. 

As in every manned space shot since 
Col. John H. Glenn, Jr. orbited the 
earth Feb. 20, 1962, the crew of Apollo 
11—Neil A. Armstrong, Michael Collins, 
and Edwin E. Aldrin, Jr.—used film 
made by the Rochester, N. Y., company 
to record their epic journey. 

Aboard the Apollo 11 were three 
rolls of 70mm, one roll of 35mm and 10 
rolls of 16mm Kodak Ektachrome MS 
film S0368 (Estar thin base); two rolls 
of 70mm and two rolls of 16mm Kodak 
Ektachrome EF film S0168 (Estar thin 
base), and five rolls of black-and-white 
Kodak Panatomic X recording film 
SOI64 (Estar thin base). Each roll of 
70mm film was long enough for about 
160 exposures in a modified Hasselblad 
camera. The rolls of 16mm film were 
140 feet long and were exposed in a 
Maurer picture-sequence camera. 

The 35mm roll was long enough for 
100 stereo exposures in a special lunar 
surface close-up camera especially made 
by Kodak for the National Aeronautics 
and Space Administration for scientific 
study of the moon's surface. The cam¬ 
era, slightly larger than a cigar box, was 
designed specifically for use by astro¬ 
nauts in bulky space suits and gloves. 

It was only in January of this year 
that NASA authorized Kodak to design 
and build the camera. To meet the 
demanding time schedule, the engineers 
relied chiefly on pre-existing Kodak 
designs for lenses, automatic film-ad¬ 
vance mechanisms, and other parts of 
the camera. 

The result was a camera that, when 
stowed, measured only 12.9 inches high, 
and, when extended for use, was 14.5 
inches high. A handle, which telescoped 
to a length of 32 inches allowed the 
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astronauts to trigger the shutter and an 
attached electronic flash without bend¬ 
ing. The film was advanced automatical¬ 
ly. Two fixed focus 46mm six-element 
lenses, separated to provide a 9-degree 
stereo angle, allowed anything visible a 
quarter-inch above or below the plane 
of focus to be registered sharply on the 
film. Objects more than twice that 
distance above or below the plane of 
focus would be easily recognizable. 

Only the film cassette, protected 
from light by rubber rollers, was re¬ 
turned to earth. The camera was left on 
the moon's surface to lighten the load 
of the upper stage of the lunar excur¬ 
sion module during its rendezvous with 
the command module of Apollo 11 in 
lunar orbit. 

Lunar surface scientific and photo¬ 
graphic data recorded on the film 
are for an experiment for which Pro¬ 
fessor Thomas Gold, director of the 
Center for Radiophysics and Space Re¬ 
search at Cornell University, Ithaca, 
N. Y., is the principal investigator. 

Although the dramatic pictures of 
the moon landing and the earlier Gemini 
space walks have had the greatest im¬ 
pact on the public, Kodak's behind-the- 
scenes role has been an integral—and 
vital—part of both the manned and 
unmanned space programs. 

Few people, for example, are aware 
of the essential role of photography in 
the testing and engineering that have 
made these flights possible. In one of 
the early lift-offs from Cape Kennedy, 
62 motion picture cameras loaded with 
Kodak film were focused on the launch¬ 
ing pad. A dozen of them were intended 
for a documentary of the flight. The 
remaining 50, however, had the task of 
watching specific performance func¬ 
tions, such as the operation of the 
mechanisms that held the rocket in 
place and fed it power until lift-off. 

The launch of each of the Apollo 
flights is photographed simultaneously 
by no less than 205 cameras, protected 
by ablative materials and quartz lens 
covers from the intense heat of the 
rocket blast. Analysis of the rocket's 
exhaust, photographed close-up and in 
slow motion, is made possible by XR 
film, manufactured by Kodak. This 
three-emulsion color film, whose layers 
range from slow through medium to 
fast, shows full details of the flame on 
takeoff. A single-speed film would lack 
sufficient range of exposure to record 
the entire blast. 

Still another film, Kodak Shellburst 
Panchromatic, a black-and-white film 
with an extended red sensitizer to in¬ 
crease its ability to photograph a rock¬ 
et's exhaust, tracks the lift-off. It is used 

(LEFT) In the Precision Photographic Laboratory of the Manned Spacecraft Center in Houston, a 
technician works at the darkroom end of the Versamat film processor. (RIGHT) The latest type of 
film cleaning machine is given a constant workout in the Precision Photographic Lab, a model of the 
most advanced film processing facility. 

in theodolite cameras to record informa¬ 
tion on the rocket's trajectory, such as 
drift and yaw as related precisely to 
time and azimuth. 

Equally important, many miles of 
Kodak oscillograph paper are used dur¬ 
ing each flight to record telemetry 
signals that indicate engineering meas¬ 
urements such as temperature, pressure, 
velocity, acceleration, vibration, and 
fuel flow. The photo paper allows use of 
a light beam which works faster and 
makes more accurate traces than does 
any mechanical system employing a 
stylus. These papers require no process¬ 
ing, so can be examined immediately 
after exposure. Speed of recording is as 
high as 80,000 inches a second with a 
high intensity light source. 

Kodak Datacolor paper, first used to 
record data from Mariner on its flight to 
Mars, permits telemetry traces to be 
superimposed on one another so that 
engineers can relate them quickly to 
each other and tell precisely what is 
happening at any given instant. Black 
and white traces would be difficult or 
impossible to separate and relate. The 
Kodak paper shows lines in three differ¬ 
ent colors—red, blue-green, and black- 
making it possible for each trace to be 
followed with ease. 

One of the most significant develop¬ 
ments for unmanned space exploration 
was the introduction in 1963 of BIMAT 
transfer film by Kodak scientists who 
wanted "to see where" it might serve 

government and industry. This film, 
which consists of a polyester support 
carrying a hydrophilic layer of process¬ 
ing chemicals, is used in conjunction 
with a compatible recording film, such 
as Recordak Dacomatic film S0337. 

When placed in contact with the 
recording film and held in a special 
processor, the chemicals in the BIMAT 
film develop the recording film. When 
the two are peeled apart, the recording 
film contains a negative image and the 
BIMAT film a positive image, allowing 
immediate study of the latter and paper 
print enlargements of the former. 

The technique first was used in space 
exploration in the Ranger 9 program to 
convert electronic images of the moon 
being beamed back to earth into high- 
resolution photographs. The images 
were recorded from cathode ray tubes, 
which are similar to television tubes in 
many respects, on the Dacomatic film, 
which was then "dry" processed by use 
of BIMAT film. Scientists at the Jet 
Propulsion Laboratory were able to 
analyze the resulting photographs while 
pictures still were coming back from the 
moon. Since then, the same system has 
been used to convert the electronic 
images from the Surveyor moon project 
and the Mariner Mars probes into equal¬ 
ly high-resolution photographs. 

Most important, however, was that 
the BIMAT process made the success of 
the Lunar Orbiters possible. Pictures 
taken on Kodak's high resolution aerial 
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wmrnm 
Apollo 11 Astronauts Armstrong, Collins and Aldrin examine a few of the hundreds of separate 
photographs which they exposed during their lunar flight and historic moon-walk. Aside from their 
artistic beauty and value as documentation, the photographs serve a valuable educational purpose in 
many areas of the space program. 

films by the Orbiters' telephoto and 
wide angle cameras were developed by 
the process inside the space capsule. A 
flying spot light source and an optical- 
mechanical scanner utilizing a photo¬ 
multiplier tube converted the negative 
film images into electrical signals that 
were beamed to earth. 

The signals, received at one of the 
Deep Space Instrumentation Facilities 
at Woomera, Australia; Madrid, Spain; 
or Goldstone, California, were sent to 
ground reconstruction e'ectronics equip¬ 
ment supplied by Kodak. This equip¬ 
ment converted the video signals to a 
line scan on a cathode ray tube which 
was recorded on 35mm film. The proc¬ 
essed film was sent to Kodak where the 
ground recorded images from the space¬ 
craft were reassembled on special equip¬ 
ment built by the company. The reas¬ 
sembled pictures were so detailed that 
Lunar Orbiter II provided high-quality 
photos of the Ranger VIII impact area 
and Lunar Orbiter III positively identi¬ 
fied the Surveyor I landing site and the 
spacecraft itself. 

Vital as the accuracy of these photos 
were to the success of the Apollo 11 
moon landing, they are but part of a 
continuing contribution by Kodak to 
the success of America's ventures into 
space. Photo resists and high resolution 
plates have made possible the micro¬ 
miniaturization so essential to space¬ 
craft. X-ray films provide constant 
checks on rocket and spacecraft con¬ 
struction and fuel systems. New solar 

films record sun flares that can pose 
extreme radiation hazards in outer 
space. Infrared and other films can 
amass data needed by scientists for 
studies not only of space but of earth 
itself. 

Five historic photographs recording 
man's first steps on the moon—the 
culmination of the greatest journey of 
all time, the epic flight of Apollo 
11—were dedicated recently at the 
Kodak Colorama in Grand Central 
Station. 

The photographs, taken by Apollo 
commander Neil A. Armstrong, were 
blended into a massive 18 by 60-foot 
composite to form the world's largest 
color transparency. In dedicating the 
Colorama, Dr. Louis K. Filers, president 
of Eastman Kodak Company, said: 

"We present it to the people of New 
York as a tribute to the astronauts of 
Apollo 11... and to the entire National 
Aeronautics and Space Administration 
team. 

"We are proud, humbly proud, of 
our part in this leap forward for man¬ 
kind." 

The dramatic pictures show Astro¬ 
naut Edwin E. "Buzz" Aldrin Jr. de¬ 
scending from the lunar excursion mod¬ 
ule against the stark surface of the 
moon and the cold darkness of space, 
setting up the seismometer left behind 
by the astronauts to record moonquakes 
and the impact of meteorites, walking 
toward Armstrong with the LEM and 
the photographer reflected in his face 
plate, unloading equipment from the 
LEM's storage compartment and, final¬ 
ly, standing beside the American flag 
unfurled on the lunar surface. One of 
the photos shows the special stereo 
camera developed by Kodak to record 
the texture and characteristics of the 
moon's surface. 

Noting that photography has been 
one of the key recorders of man's 
conquest of space, Dr. Filers said: 

"Color film allows the people of 
New York and the entire world to share 
in the experience of man's first physical 
contact with the moon. We at Kodak 
look forward to future opportunities for 
photography to be in partnership with 
very special people doing very special 
work.” 

The Colorama was accepted for the 
people of New York by Dr. Timothy 
Costello, deputy mayor, and on behalf 
of NASA by Dr. Robert Jastrow, direct¬ 
or of the Institute for Space Studies, 
Goddard Space Flight Center. It is part 
of an extensive collection of photo¬ 
graphic prints of all the Apollo missions 
that will be displayed in the Kodak 
Exhibit Center in the terminal. More 
than 50 pictures, including 12 of the 
Apollo 11 flight, will be shown. ■ 

Splashdown and Recovery, by the dawn's early light—final phase in an epic journey. Navy frogmen 
are seen in completion phase of attaching flotation collar to the space capsule, blackened by its fiery 
re-entry into the earth's atmosphere. 

■ ** j 
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They shoot with no lights, 
no tripod, and sometimes, 
no hands. Mostly they 
know how to fade into 
the woodwork and seem 
to practically disappear 

JPL cameraman John Gregoire films ground support equipment that transmits signals to spacecraft. 
(RIGHT) Double-system sync sound is shot with 16mm Eclair camera linked to Nagra recorder. 
Shot-gun microphone is mounted above viewfinder. Cameraman holds an audio-visual slate which 
records scene starts simultaneously on film and recording tape. 

THE QUIET CAMERAMEN 
By HENRY PROVISOR 

A score of technicians, engineers and 
scientists huddle over a console, staring 
at a TV image showing a series of 
ever-changing figures. No one speaks. 
The tension is so intense that everyone 
is transfixed, unmoving, and quiet. 

But there is one faint sound. 
It is a motion picture camera, hand¬ 

held by a quiet cameraman. 
The light, of course, is impos¬ 

sible ... a few fluorescents overhead 
and nothing more. But the cameraman 
continues to shoot and steps softly from 
one set-up to another so that he seems 
to melt right into the background. The 
group around the console ignores him. 
Now he is practically invisible. 

"That's how it has to be," says 
Everett De View, photo supervisor at 
Cal Tech's Jet Propulsion Laboratory in 
Pasadena, California. "We can't use any 
extra lights, reflectors, tripods or assist¬ 
ants, and we must disturb no one." 

The quiet cameraman is recording 
the events that occur when a spacecraft 
is sent hurtling into space and then 
begins to send back the tiny signals 
generated millions of miles from earth. 
At this writing, Mariner 6, orbiting 
Mars 59 million miles away, continues 
to return information about speed, 
direction, temperature, heat inside the 
spacecraft, condition of the batteries 
and a mass of other data, as well as 
transmitting photographs to Earth. 

Surveyor, the spacecraft that flew to 
the moon in 1966, for example, sat 
down gingerly on the lunar surface and 
sent back more than 11,000 pictures so 
detailed that the spacecraft's footprints 
could easily be identified. So, it must be 
pretty evident that this is the decade of 
the camera. And the motion-picture 
camera is part and parcel of the entire 
scheme of things. It is used here to 
record assembly of the vehicle, check¬ 

out, environmental testing, and finally, 
the actual launch. In addition, the 
camera records the events that take 
place later, when the masses of data are 
returned to the earth environment. 

"We have eight cameramen at the Jet 
Propulsion Laboratory, and all are 
trained to be quiet, competent and 
unobtrusive. They have to be—otherwise 
they would interfere with the scientific 
work—and we can't have that, of 
course," said De View. 

He explained that shooting in the 
Space Flight Operations Facility is 
especially trying. There, signals and data 
are received from all over the world, by 
phone, cable, radio and teletype. And 
many pieces of data come in from the 
big antenna at Goldstone, California. 
Here they are processed, evaluated, 
stored, and later employed to perform 
tactical maneuvers, when necessary. 

"Our biggest problem is light. The 

(LEFT) Working with available light and no tripod in Space Flight Operations Facility of Cal Tech's Jet Propulsion Laboratory, cameraman films 
instrumentation data from TV monitor. (CENTER) Assembly of spacecraft is recorded on film to be used as a visual report to NASA. (RIGHT) Newsmen 
gather in Von Karman Auditorium just after lift-off of Mariner spacecraft that televised pictures from Mars. Auditorium was designed with 300 
foot-candles of light, ample power and remote microphones, all for the benefit of the press. 



level here is about 20 foot-candles, but 
we can't bring in any supplemental 
lighting equipment for fear of disturbing 
the people at work. In fact, we are here 
only by special permission and with the 
reservation that we remain practically 
invisible, quiet, and anonymous. 

'To meet these conditions," De 
View explained, "we use Kodak's EF 
7241 Daylight film which has an ASA 
rating of 160. We shoot this at 125 to 
compensate for the 20M gelatin filter 
we employ to kill the green tinges you 
get with fluorescent light. 

The first picture of the earth from the moon, sent back by the first spacecraft to achieve lunar orbit. 
Picture was produced by means of mosaic of telemetry signals flashed to earth and later converted 
into range of gray tones. Though far overshadowed by photographs made later during Apollo flights, 
this wide-angle shot caused a sensation at the time. 

extreme near and far distances to get 
the best possible focus," said De View. 

Then too, he explained, since the 
camera is almost always hand-held, the 
problem of resolution due to movement 
is ever-present. To solve this particular 
problem they tested many shoulder 
pods and finally found one that worked 
well. This was the type similar to the 
harness used to carry a flag on parade. 
The camera is fitted with a short, metal 
bar which is in turn fitted into the 
leather holster worn around the waist of 
the cameraman. 

"With this rig the cameraman is freer 
than with other types of shoulder pods; 

and besides, if he has to, he can remove 
the equipment very quickly," he ex¬ 
plained. 

He told us that many of the films 
were shot as filmed reports and sub¬ 
mitted periodically to NASA to supple¬ 
ment the printed reports. 

"In other words, cold type alone is 
not enough. This is the era of the 
camera because it fills the gap and 
describes visually what happened," he 
said. 

Back in 1941, George Emmerson, 
who created the photography depart¬ 
ment at the Jet Propulsion Laboratory, 

Continued on Page 1014 

Filming Mariner spacecraft illuminated to sim¬ 
ulate conditions in the vacuum of space. 
40,000 watts of power were used to light 18- 
foot space voyager hung by cables against black 
velvet background. 

"Mostly we use zoom lenses on our 
Arriflex and Eclair cameras. We have an 
Angenieux (12 to 120mm), a Zeiss 
(12.5 to 65mm), and a Pan Cinor (17.5 
to 70mm). At about F/1.4 and 24 
frames, we get good, usable film." 

Asked whether he found it necessary 
to push the film rating at times, De 
View replied that this was done in rare 
cases. They expose at a speed of 250, 
and even 500, but the results are not as 
good as using the conventional film 
rating. Tough as they are, these con¬ 
ditions produce good film, but almost 
all sequences have to be shot wide open, 
F/2.0 or F/1.4. This again poses other 
problems. 

"You can't get too close at these 
openings since the depth of field is quite 
shallow. So then, to make the best of 
things, we calculate very carefully the 

(LEFT) Eclair camera with shotgun mike held by custom bracket. (CENTER) Nagra recorder with 
special "black box" designed by Jet Propulsion engineers. (RIGHT) Power pack with modified 
circuitry for driving camera-recorder combination. In foreground is the electronic slate, a light and 
oscillator combined in compact package. 
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Hasselblad's presence on all of the manned space flights 
has earned it a deserved permanent place in the Universe 

Since the Mercury's Sigma 7 flight, 
Hasselblad cameras have been the work¬ 
horse of still photography documenta¬ 
tion on all of NASA's manned space 
flights. 

Most of the photographs seen in 
newspapers and national magazines after 
each flight were taken with the 500C 

model Hasselblad. But on the Gemini 10 
to 12 flights, the Super Wide C was used 
for the weather and terrain photographs 
usually assigned to the 500C. The Super 
Wide's 90° angle photographic capabili¬ 
ty produced some spectacular photo¬ 
graphs showing more of the curvature of 
the earth than ever before. 

Some of the other more famous 
photographs taken with Hasselblad cam¬ 
eras are the Agena rendezvous and 
docking maneuvers and those of the 
dramatic meeting between the Gemini 6 
and 7 crafts. 

The off-the-shelf Hasselblad cameras 
NASA uses for space photography are 
slightly modified for weight and space 
factors, important considerations in 
space travel, and anodized to prevent 
glare. The cameras are also fitted with 
larger magazines pre-loaded with a spe¬ 
cial thin-base film, made especially for 
NASA by Kodak. 

After the Hasselblad proved its capa¬ 
bilities of photographing in a vacuum 
when it produced the dramatic photo¬ 
graphs of America's first spacewalker on 
Gemini 4, each astronaut following in 
his footsteps was equipped with a 
Hasselblad. During the Gemini 10 space- 
walk, a Super Wide C worked loose 
from its tethered mooring on Michael 
Collins' spacesuit and was lost some¬ 
where over Australia about 250 miles 
high. As far as anyone knows, it is still 
orbiting the earth. 

For their photographing, the astro¬ 
nauts used a pre-set exposure for infini¬ 
ty with a setting off/11, 1/250 sec. and 
aimed through their hatch windows to 
take most of the shots. Measuring 614 x 
414 x 4%, the camera is easily hand-held 
even by spacewalkers with protective 
gloves on. 

The first Hasselblad used in space by 
Walter Schirra on his Mercury Sigma 7 
flight is part of the manned space flight 
exhibition at the Smithsonian Institu¬ 
tion in Washington, D.C. 

The Apollo 11 astronauts docu¬ 
mented their entire historic moon¬ 
landing voyage in still photographs 
taken with three electric Hasselblads. 
One of the cameras was special for the 
EVA or walk on the moon; the others 
are the same versions of the EL/70 
models used on the last three flights. 

The "different" Hasselblad is dis¬ 
tinguished by its silver appearance, a 
new Zeiss Biogon 60mm lens, and a 
Reseau plate for precise measuring of 
areas photographed. 

According to the distributors of 
Hasselblad cameras in the U.S., Paillard 

(LEFT) Neil Armstrong with moon-camera 
strapped to his chest. (RIGHT) The unique 
beauty of outer space recorded by Hasselblad 
cameras. 





Incorporated, Linden, N.J., this marks 
the first time a photo-gammetric device 
has been successfully adapted to a sin¬ 
gle-lens reflex camera. Adaptation of 
the Reseau plate to the 2%" square size 
film format camera was made especially 
for NASA by the Hasselblad factory 
staff in collaboration with Carl Zeiss. 

Silver was chosen for the Hasselblad 
f 

EL/70 Data Camera, its special 60mm 
lens, and the three film magazines ex¬ 
posed on the moon in order to keep the 
equipment at a more uniform tempera¬ 
ture. Hasselblad cameras carried on pre¬ 
vious manned space flights have been 
anodized in black as those used on the 
Command Module were. Besides their 
silver color, the moon camera and maga¬ 
zines were fitted with a tether ring 
which was latched out of the way when 
not in use for lowering and raising to 
and from the LM. Only the magazines 
returned to earth. 

Posterity will have the fantastic ven¬ 
ture of man's first hours on the moon 
recorded completely and, for the most 
part, in color still photographs. Two 
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During Apollo 11, the electrically 
driven Hasselblads which advance the 
film automatically were used to expose 
nine film magazines totaling approxi¬ 
mately 1,720 frames: In exposing these 
frames. Astronauts Neil Armstrong, 
Michael Collins and "Buzz” Aldrin have 
provided mankind with lasting proof of 
many aspects of its boldest adventure. 

Hasselblad still photographs from 
past manned space flights have proven 
their importance as aids in evaluating 
missions and in earth and weather stud¬ 
ies. The value of the sharp, clear 214" 
square photographs the astronauts took 
in space with their Hasselblad cameras 
was demonstrated to the point where 
photography became one of the prime 
experiments on Apollo 9. But perhaps 
their greatest importance is simply to let 
us see and wonder at our universe and 
accomplishments. ■ 

(LEFT) Hasselblad SuperWide C extreme wide-angle camera of the type lost in orbit 240 miles above 
earth during Gemini 10 spacewalk when it worked loose from tether attached to astronaut Michael 
Collins. (RIGHT) Electrically driven Hasselblad EL/70camera. 

magazines with a higher speed (160 
ASA) Ektachrome than ever used by 
astronauts before were designated for 
use inside the dimly-lighted Lunar Ex¬ 
cursion Module. 

According to NASA, Armstrong and 
Aldrin used the Hasselblad Data Camera 
extensively during their surface EVA to 
document each of their major tasks; for 
a 360-degree overlapping panorama se¬ 
quence of still photos of the lunar 
horizon; and to record surface features 
in the immediate area as well as for 
close-ups of geological samples and the 
area from which they were collected 
and a survey of the lunar module for its 
appearance after landing. 

A magazine of black and white Pana- 
tomic X (ASA 80) film was used to 
record the LM's descent on the moon. 
Magazines can be loaded with up to 200 
frames of black and white film and up 
to 180 frames of color film. Six film 
magazines, two color and four black and 
white, were exposed on the Command 
Module throughout the voyage. 

The Hasselblad used inside the LM 
during the "mooning" had the Zeiss 
Planar 80mm lens normally used on the 
cameras. The Command Module camera 
had a 250mm Zeiss Sonnar telephoto 
lens and an 80mm. All of the bayonet 
mounted lenses for Hasselblad cameras 
are interchangeable as are the film maga¬ 
zines, an important reason for the cam¬ 
era's use on all manned space missions 
since Walter Schirra's Mercury flight in 
October of 1962. The camera is credited 
with producing approximately 7,500 
photographs to date. 

For the EVA photography, Aldrin 
lowered the camera and magazines to 
Armstrong who then attached it to a 
special bracket on his PLSS (life support 
system) check pack. The camera could 
be locked on the bracket during use and 
easily removed by sliding it along about 
a four-inch track making it accessible 
for hand-held shooting by either astro¬ 
naut. 

Hasselblad EL/70 Data camera with side-plate 
removed to show electric drive which advances 
the film automatically. Special magazines hold 
up to 200 frames of 70mm black and white 
film, or ISOframesof color. 

The Reseau grid plate, built into the 500EL 
Data camera, helps photoanalysts accurately 

Silver model of EL/70 Data camera used by 
Armstrong during the moon-walk. Silver cam¬ 
era case and magazines helped keep equip¬ 
ment at a more uniform temperature on lunar 
surface. 

measure subjects photographed. 
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A SPACE 
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Details of an exciting new 

"light-in-space" technique 

for filming in the Space Age 

By DOUGLAS TRUMBULL 

Toward the end of Stanley Kubrick's 
"2001: A SPACE ODYSSEY"—in that 
somewhat psychedelic sequence audi¬ 
ences like to call "the trip"—there are 
scenes in which the camera seems to be 
speeding through flat corridors having 
walls made up of multi-colored abstract 
patterns of light, an effect which we 
called the "Star-gate" while we were 
working on it. 

Many people have asked me how that 
effect came about. Kubrick had said 
that he wanted the camera to "go 
through something", but nobody knew 
quite what or how. As a Special Effects 

Supervisor working on the film I came 
up with one idea which is derived from 
some of the work of John Whitney, 
who, with his sons, has done some 
incredible things in combining com¬ 
pletely abstract optical effects with 
computerized graphics. 

I had just vaguely heard about some¬ 
thing he had attempted involving a slit 
that moved across the frame while 
something moved behind it in a pattern 
that distorts in an odd way. I asked 
myself the question: "Why couldn't 
that pattern be made to move in depth- 
in space, so to speak?" There seemed to 

(ABOVE) Frame blow-ups from several of the television spots made for the American Broadcasting Company by Trumbull Film Effects, involving 
slit-scan projections of the ABC logo. (BELOW) Frame blow-ups from the stunning Star-gate "psychedelic trip" sequence which enlivens the final 
portion of Stanley Kubrick's "2001: A SPACE ODYSSEY". The effect was created by the author using the slit-scan process which he developed 
while working as Special Effects Supervisor on that fabulous film of the future. 



(LEFT) Exposure test for the creation of the 
planet Jupiter in '2001", utilizing the slit-scan 
process. The black lines indicate where the shutter 
was closed momentarily during the test to denote 
changes of exposure. (BELOW) Frame blow-ups 
from the final sequence of "2001" showing the 
slit-scan manufactured planet Jupiter in juxtaposi¬ 
tion to other planets. Spherical shape was generat¬ 
ed by projecting flat art onto a rotating arc of 
white card material only 1/16-inch wide. 

(ABOVE) The raw material from which Douglas Trumbull created the 
striking cover for this issue of AMERICAN CINEMATOGRAPHER, 
utilizing the slit-scan process. He began with nothing more than a 
high-contrast outline negative of the letters in the CINEMATOG¬ 
RAPHER logo, then backed them up with various shades of tinted 
gelatin. (RIGHT) The high-contrast material, thus prepared, was 
placed on the slit-scan machine and made to rise up and fall back in a 
sine wave curve controlled by an eccentric cam. The camera recorded 
the spectacular "rainbow waterfall" of colored light generated from 
the logo as it travelled down the track of the machine. This is a 
variation of the same technique used in creating the "Star-gate" 
sequence in "2001: A SPACE ODYSSEY". 

A A. 



be no reason why it couldn't, so I 
decided to try it. 

At the M-G-M Studio in England, 
where the picture was being made, we 
had a 70mm Oxberry animation stand 
which was rigged with a Polaroid camera 
that we used to run tests of animation 
artwork in register. I stopped the lens of 
the Polaroid down to about F/45, so 
that it would have a great depth of field. 
Then I got together some random moire 
patterns, slit lines and abstract black 
and white transparent artwork. I would 
fit one of these patterns onto the 
register pegs, start the camera up at the 
top of the track, open the shutter, and 
then just sit there and crank the handles 
by hand, moving the slit across and 
moving the artwork around and trying 
out different kinds of effects. 

I ended up with a stack of Polaroid 
pictures, each of which was a separate 
and fascinating effect. One of the 
simplest applications of the technique 
resulted in flat walls of exposed light. 
When Kubrick saw examples of this he 
really liked it, and he told me: "Do 
that. Go ahead with it!" 

I designed a special rig to shoot these 
"slit-scan" sequences and started to 
build it on Stage 3 at M-G-M. We got it 
about half finished and then, for some 

reason, we had to vacate Stage 3. So we 
tore the whole thing down and moved it 
to another building where we finally got 
it put together. It involved panes of 
glass 51/2 feet high and 12 feet long, 
mounted on huge tracks. We had to 
have large worm gears about 15 feet 
long, two inches in diameter and weigh¬ 
ing 200 pounds, flown in from Detroit 
to move the camera up and down and 
drive the panes of glass back and forth 
in sync. It turned out to be a great, 
huge, clumsy rig—but it worked. 

SUMMARY OF THE SLIT SCAN 
PROCESS 

The term slit scan applies to only one 
form of a general process which would 
more accurately be called animated 
streak photography. Streak photog¬ 
raphy is used primarily in scientific flow 
and movement analysis, and consists of 
either extended time exposures or strob¬ 
oscopic sequence multiple exposures to 
show changes in shape, direction, or 
velocity by exposing an entire move¬ 
ment onto a single film plate. 

The animated streak photography 
technique, loosely called slit scan, con¬ 
sists basically of a mechanical or optical 
method of producing and exposing a 
controlled image movement onto mo- 

(LEFT) A few examples of the infinite variety of design and special effect motifs possible with 
the slit-scan process. (RIGHT) Artwork being assembled for "psychedelic" Star-gate sequence 
which appeared in Stanley Kubrick's "2001: A SPACE ODYSSEY" and which was produced by 
means of the slit-scan technique. 



Trumbull adjusts machine he built to “create" 
planet Jupiter for '2001". Special controls 
were needed to avoid speed fluctuations, 
which would have caused uneven exposure. 

Work in process at Trumbull Film Effects, showing tracks, camera mounts and dollies used for 
slit-scan and other effects. Artist is painting airplane model matte white so that automatically 
matched movement can be shot to produce high-contrast, bi-pack matte. 

(LEFT) Trumbull lines up automated camera equipped with pulse motor drive system and 
selsyn-operated automatic focus. Bi-pack shooting allows matted foreground and background 
elements to be exposed onto the original negative for maximum quality. (RIGHT) Control 
console for pulse motor system, which is driven by sequences recorded on magnetic tape and can 
repeat exactly any number of takes involving complex inter-related movements. 

65mm Todd-AO camera mounted sideways 
on slit-scan track for shooting horizontal walls 
of light seen in end sequence of "2001''. 

tion picture film one frame at a time, 
each frame containing a complex streak 
exposure. The synthesis of movement as 
seen when the film is projected, is 
created by a controlled incremental 
change in the image from one frame of 
film to the next. 

The mechanical arrangement of 
image and camera, as well as the elec¬ 
trical control apparatus, are probably 
not patentable ideas. However, the ap¬ 
plication of the streak photography 
technique to produce images which sim¬ 
ulate reality, three-dimensionality, solid 
spacial relationships, and almost infinite 
photographic depth-of-field—is a major 
breakthrough in the creation of motion 
picture special effects which have here¬ 
tofore been impossible. 

The mechanism is simple. Either the 
image or object being photographed 
must move or change in some way 
relative to the camera during each ex¬ 
posure, or alternatively, the camera it¬ 
self must move relative to the image 
being photographed. No matter what 
the specific relationships are, whatever 
movement takes place during the expo¬ 
sure must repeat itself exactly for each 

Continued on Page 1012 

(LEFT) 35mm standard Mitchell camera equipped with pulse drive and selsyn-driven focus cam. 
This camera is capable of copying over a range from 1-to-1 to infinity, using a 28mm Nikkor lens 
in bellows mount. (RIGHT) Rigid camera mounts and rigs are readily constructed using 2-inch 
steel pipe and scaffolding clamps, as shown. 



(ABOVE LEFT) As the earth turns below, astronauts work weightless 
outside the Space Lab in a scene from "MAROONED". (ABOVE 
RIGHT) Astronaut James Franciscus does bicycle exercises to keep 
fit, while Gene Hackman floats weightless above him in the cabin of 
the Space Lab. (BELOW RIGHT) David Janssen emerges from 
experimental Rescue Vehicle X-RV and guides himself toward the 
marooned Apollo capsule. 

(ABOVE LEFT) Members of the "MAROONED" crew set up lights and 
cameras near the launch area on location at Cape Kennedy. (BELOW 
LEFT) In the Mission Control Room at Houston Space Center, officials 
trying to effect a rescue speak to astronauts monitored from space. 
(BELOW RIGHT) Gregory Peck, playing Chief of Manned Space Flight, 
conducts a press conference on location at NASA headquarters. 



FILMING "MAROONED" 
Continued from Page 976 

a very few of the backgrounds (Earth, 
the Moon, etc.) that would later be 
printed in, so it was a matter of lighting 
by guesswork with the hope that the 
light sources could be made to coincide 
with those of the backgrounds that 
would be used. 

Since the scenes in which the actors 
appeared outside the spacecraft were 
relatively wide-angle in scope, it was 
necessary to mount the lights some 
distance away and to use a lot of them. 
To accomodate the long throw, eight 
triple-deck parallels were set up on 
either side of the stage, with as many as 
15 Brute arcs lighted at one time to 
simulate the "hard" key source, and a 
smaller number on the fill side. Very 
careful goboing was needed to maintain 
the illusion of a clean single source of 
light. 

The main problem, however, arose 
from the fact that the blue of the 
backing was reflected in the shiny face 
pieces of the astronauts' helmets. If 
allowed to go uncorrected, these areas 
would have become transparent in the 
matting process, so that the back¬ 
grounds would have "leaked" through. 
To couteract these reflections, and thus 
eliminate the problem, it was necessary 
to shoot all of these scenes through a 
pola-screen. 

Shooting of the scenes outside the 
spacecraft was further complicated by 
the fact that the actors had to be 
suspended by wires in order to simulate 
their weightless condition. The wires 
were, of course, painted a dull blue so 
that they would blend in with the blue 
screen background. But, even so, a great 
deal of care was needed in lighting to 
make sure that the wires would not 
become visible. 

The weightless effect inside the rela¬ 
tively large space laboratory was again 
simulated by suspending the actors from 
wires, but in this instance the scenes 
were shot from below so that the actors' 
own bodies would block out the wires. 

No such solution to the weightless 
problem was possible within the close 
confines of the space capsule, however. 
In this case, four Chapman cranes were 
pressed into service. Each of the three 
astronauts rode "weightless" on his own 
individual crane, while the camera was 
mounted on the fourth. It goes without 
saying that these scenes had to be rather 
tightly framed to avoid having the bases 
of the cranes pick up in the shots. 

Aside from the scenes showing ma¬ 
neuvers of the various spacecraft, the 

ZOOM with 
ZOLOMATICS 
35mm MOTION 
PICTURE ZOOM 
LENS, 28—280mm, 
with and without 
viewfinder. For fur¬ 
ther details and free 
brochure, write: 

ZOLOMATICS CORPORATION 
941 N. Highland Ave., Hollywood, Calif. 90038 
(213) 464-8101 

INSTRUMENTATION MARKETING CORPORATION 

820 South Mariposa Street / Burbank, California 91506 / (213) 849-6251 

A really unique 
16mm camera 

... by Photo-Sonics 

This new camera, Model 16mm-lP, designed to meet the more sophisticated 
requirements of commercial and industrial usage, is a direct by-product of 
Photo-Sonics’ 18-year record of meeting and exceeding the most severe 
military requirements for cine and high-speed motion picture photography. 

Several outstanding features include: 

■ 200', 400' or 1200' daylight coaxial 
loaded magazines; installs in less than 
10 seconds with one hand. Film trans¬ 
port built into magazine. 
■ Film speeds of 24, 50, 100, 200, 300 
and 400 fps standard; others available. 
Transistorized tach feed-back for posi¬ 
tive, accurate speed control — NOT an 
SCR. 
■ Positive film control at ALL times: 2 
register pins, 2 pull down pins. Either 
or all are engaged in film at all times. 
■ Operates on 28 VDC. 
■ Modular plug-in solid state electronics. 

■ Operates in wide temperature range. 
■ Built for heavy-duty, rugged use. 
■ Compact: 5V2" high, 8" long, 41A" 
wide and weighs less than 11 lbs. with 
200' magazine. 
■ Accepts any “C” mount lens. 
■ Lubrication of registration pin assem¬ 
bly only, required. 
■ Fits any flat base tripod. 
■ Accessories include automatic expo¬ 
sure control, thru-the-lens viewing with 
boresight tool, timing lights, overrun 
indicator, handgrip, carrying case, and 
others. 
Send for detailed literature. 
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«« MEWS BLOW-UPS 
Have you seen 

and our latest... 

blow-up negatives for United 
States Information Agency for 
world-wide release distribution. 

Why do producers and distributors prefer Cinema Research.3 

■ IMPROVED COLOR: Scene-to-scene color and density corrections of 
unsurpassed quality, backed by personnel with 20 years' experience in 
blow-up negative processing. 

■ IMPROVED QUALITY: New liquid gate printing techniques with low¬ 
ered contrast remove blemishes without unnecessary contrast. 

■ IMPROVED DEFINITION: New lenses especially designed for blow-up 
from 16mm to 35mm give a sharper and cleaner picture. 

■ IMPROVED TITLES: Creative titles aerial imaged over live-action back¬ 
grounds, during enlargement to 35mm. Color titles with drop shadows 
give your picture theatrical quality. 

■ IMPROVED SERVICE: Three new Research Products Optical Printers 
can work simultaneously on your picture for fast, efficient service. Nor¬ 
mal time for feature blow-up is two weeks. 

■ LOWER COSTS: Cinema Research prices are the lowest in the indus¬ 
try for quality blow-up negatives. Due to the high quality negative, lower 
prices are assured for your answer print at the laboratories. Call or write 
NOW for full information. 

Cinema Research offers to make you a ‘‘Test” blow-up negative 
and print from your picture. Then, YOU compare the QUALITY, 
SERVICE, and price. 

most ambitious sequences in the film 
were those shot in an exact replica of 
the NASA Mission Control Center at 
Houston, which was constructed on the 
sound stage at Columbia Studios. Pro¬ 
duction designer Lyle Wheeler had spent 
several weeks in Houston researching 
the layout, and he designed the set to 
precise specifications, which included 
duplicating the maze of consoles down 
to the last authentic detail. In this he 
was aided by the Philco-Ford Company 
which made available practical telemet¬ 
ric gadgetry valued in excess of a million 
dollars. 

In this complex setting the astro¬ 
nauts marooned in space are seen on 
giant wall-screens as well as on individu¬ 
al monitors at the various consoles. 

"In shooting the material of the 
astronauts in space to be shown on the 
screens and monitors at Mission Con¬ 
trol, I tried to make it look very 
'documentary'—in other words, as bad 
as possible," comments Fapp. "This is 
in keeping with the way such scenes 
actually look coming back from space. 
We used very flat lighting, without any 
character at all. The Special Effects 
people took it from there and messed it 
up even more in the printing. They may 
even have overdone it—but the result 
looks very real." 

The scenes appearing on the wall 
screens were put there by means of 
standard rear-projection, but those 
shown on the monitors were run 
through a closed-circuit television sys¬ 
tem. Photographing them from the tube 
called for special alterations of the film 
cameras (included a shutter angle reduc- 
to 140°) in order to avoid picking up 
the flicker bar. 

The lengthy production schedule for 
"MAROONED" included three weeks 
of shooting at Cape Kennedy. The 
company of nearly 100 cast and crew 
from Hollywood worked long and tough 
hours, night and day, to film some of 
the more spectacular (though terrestrial) 
footage for the picture. 

In the script, the astronauts are 
marooned in space as the result of some 
mechanical failure of their spacecraft. A 
giant effort is mounted to attempt their 
rescue and this coincides with the arrival 
of a fierce hurricane that strikes the 
Cape. The decision is made to send the 
rocket hurtling up through the "eye" of 
the hurricane in order to avoid critical 
delay. 

In describing the shooting of this 
sequence, cinematographer Daniel Fapp 
observes: "The script called for a lot of 
wind and rain, with the effect depend¬ 
ing mainly on the wind. The sequence 
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Director John Sturges (next to camera) ex¬ 
plains action for upcoming scene to actors 
playing astronauts on the set of "MA¬ 
ROONED". Great attention was paid to 
technical authenticity, 

was shot at night and there's nothing 
much that you can show blowing in the 
dark except the clothing of the actors. 
We rigged six big jet wind machines and 
just blew the hell out of everything. We 
managed to get one of the big rain 
towers down there to provide plenty of 
rain to blow around, although we were 
handicapped by local regulations in try¬ 
ing to light the rain to show up proper¬ 
ly. We had planned to erect a high 
parallel with Brutes on top, but they 
wouldn't permit us to put men up there 
to operate them. I finally got one of 
those big cranes that they use for lifting 
and mounted two lOK's on it. That 
really wasn't enough light, of course, 
but somehow it worked out pretty 
weM." 

Comparisons will inevitably be made 
between ''MAROONED'' and Stanley 
Kubrick's extraordinary "2001: A 
SPACE ODYSSEY"—but there is really 
little basis for comparison, aside from 
the fact that they both deal with astro¬ 
nauts exploring deep space in the not- 
very-distant future. Whereas "2001" is a 
tour de force of superb special effects 
with major emphasis on the ultra- 
sophisticated mechanics of interplane¬ 
tary travel, "MAROONED" concerns 
itself primarily with the human ele¬ 
ment: the astronauts themselves, their 
wives and the unsung heroes of the 
ground crews that support spae flight. 

Nevertheless, by the very nature of 
its subject matter, "MAROONED" has 
been unable to avoid emerging as a 
spectacular motion picture—which is all 
to the good, because, after Apollo 11, it 
has a mighty tough act to follow. ■ 
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It’ll take year 
reading 

but it won’t 
take your time. 
It’s the only CdS spot meter that won’t slow you down with 
time-consuming dial twirling. You just set your ASA (3 to 
25,000), press a button and read the precise exposure com¬ 
binations right in the brilliant viewfinder. 

The meter does all the work. 
That’s because the scales are motorized and illuminated. 

You can take several readings to determine contrast ratios in 
less time than it would take to compute one reading with a 
conventional spot meter. Without taking your eyes off the 
subject, or switching from a low to high brightness range. 

You see all the scales and the subject simultaneously . .. 
shutter speeds, apertures, ASA, cine speeds. Everything you 
need. The Auto-Spot 1° responds immediately to any light 
change. In one published test, it accurately indicated the flick¬ 
ering change in light as a model blinked her eye. 

The pinpoint area covered by the 1° spot is equivalent to a 
2400mm lens on a 35mm camera. You can pick out details for 
portrait, sports, theatrical, long telephoto or any other kind of 
shooting without moving from your shooting position. You 
can go from still lifes to reading details of a nighttime sky. 

We’ve made everything about the Auto-Spot 1° work for 
you. The reflex finder that magnifies your subject 4x and 
focuses from 3.3 feet to infinity. The eyepiece that focuses to 
fit your eyesight. Even the "human-engineered” shape that in¬ 
vites quick handling. 

In fact the Auto-Spot 1° is so sensitive and handles so easily 
that a special version called the Minolta 
Space Meter was developed especially 
for the Apollo program. It went 
along on Apollo 8’s historic jour¬ 
ney into outer space. 

We remembered that the 
perfect meter should let you 
take more and better pictures. 

Even wdien you don’t have 
the time. 

Minolta Auto-Spot 1° with 
still and cine scales, under $210 
with wrist strap and pouch case. (Also 
available with IRE and foot-lambert scales 
for TV applications.) For details write 
Minolta Corp., Industrial Sales Division, 200 
Park Avenue South, New York, N.Y. 10003. 

The Minolta Auto-Spot 1° Exposure Meter 
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HEADS- 

Multi-Beam 650 LQF-6 
Multi-Beam 1000 LQF-10 
Mini 10 LQM10/WYB 
Back Lite LQB/B 

List Sale Price 

66.90 
72.50 
49.95 
54.90 

50.00 
54.00 
33.50 
41.00 

1135 N. Highland Ave. 
Hollywood, Ca. 90038 

STANDS 

By special arrangement with 
COLORTRAN, we are 
pleased to offer factory re¬ 
furbished, like new, demon¬ 
strator QUARTZ LIGHTS at 
once in a lifetime savings. 

List Sale Price 

Bent leg, extra high riser SSBLHA 28.50 21.00 
Lightweight senior, extra high 

riser with casters SSRH 31.50 23.50 
Heavy duty, with casters SHD 65.00 48.50 

NOTE: With this sale, special prices apply also on quartz 
lamps. All equipment quoted, subject to prior sale. 

466-3238 
Call or write JACK PILL'S for all 

of your Colortran lighting requirements 

AIMIMOUNCIIMG 
l 

By CHARLES G. CLARKE, ASC 

Professional Guidance For Aspiring Cinematographers 

SUBJECTS INCLUDE: Camera, camera mounts... Lenses, wide-screen lenses 
... Filters and Filter effects... Day-for-night photography ... Exposure for 
color and black and white films... Light meters and their use... Color 
temperature meters... Equipment for set lighting and its control... Camera 
angles and techniques... Special lighting problems... Color psychology 
... Composition ... Special photographic effects... Set operation on the sound 
stage ... New film emulsions... Forced development data. 

ABOUT THE AUTHOR: Charles G. Clarke, ASC, a 
top Director of Photography at 20th Century-Fox 
for many years, and an ASC member, taught 
Advanced Cinematography at the University of 
California at Los Angeles, where he recognized 
a need for practical professional guidance for 
students striving to be the industry’s future Di¬ 
rectors of Photography. It is this need which has 
given rise to his publication of a book on the 
subject and subsequently the latest revised edi¬ 
tion of Professional Cinematography. The first 
edition of this valuable book has become required 
reading at many universities and schools offering 
courses in cinematography. 

The American Cinematographer 
P.0. Box 2230, Hollywood, California 90028 

Please send me copies of PROFESSIONAL 
CINEMATOGRAPHY (a> $10.00 ea., postpaid. No 
C.O.O.’s. Single book orders will not be billed. 
Check or money order must accompany orders 
for single bocks. 

Name   

Street   

=ity   

Order now and be assured of 
your copy of the revised edi¬ 
tion of this valuable book! 
Postpaid for only . . . 

State  Zip  

California residents please remit 5% Sales Tax 
(50f per copy). Foreign buyers please pay by 
International Money Order or US funds. 
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*TLC TREATMENT 
Continued from Page 968 

As if the huge task were not enough 
in itself, a slowdown in procedure had 
to be made up by the crew. The time 
was accounted for in the two planes 
bringing the film at different times and 
in the procedure after arrival. 

When they arrived at the Lunar 
Receiving Laboratory, rock boxes and 
other things in that particular area had 
to be removed before the bags could be 
opened to begin the work on the films. 
By the time they were allowed to begin 
handling the film, the crew had been on 
duty 20 hours and judged too tired to 
handle what must be some of the most 
valuable film in the world. 

Besides the intricate decontam¬ 
ination procedures, the lab established 
its own sensitometric characteristic 
curves of the films the astronauts used 
and built their own chemistry for the 
processing. Other considerations are 
how the astronauts used the film and 
the spacecraft's radiation, pressure, tem¬ 
perature and humidity, all of which 
could change processing techniques. 

All of the lab's problems were ac¬ 
centuated by an accident which for¬ 
tunately occurred pre-processing instead 
of during. Taking painstaking pre¬ 
caution with the precious film, the lab 
had tested decontamination procedures 
for two years to develop a reliable 
system. It worked perfectly until three 
days before the film was to arrive. Then 
a roll of film was ruined by a partial 
liquefying of the gaseous sterilizing solu¬ 
tion. A small umbrella was constructed 
inside the Autoclave to prevent it 
happening again. 

The exacting and sometimes exasper¬ 
ating work by Underwood's group will 
reap rewards for some time to come. Not 
only do they deserve a special salutation 
from the world's press, but from the 
scientists who will be kept busy 
studying the photographs for some 
time. The stills made with the Hassel- 
blad cameras will be blown up hundreds 
of times as will tiny portions of them so 
that minute details can be studied. 

The expectation of excellence in 
Hasselblad still photographs is so great 
that when a condition of micro-mottling 
occurred during a processing test of 
black and white film, the lab's experts 
re-built the entire chemistry for process¬ 
ing. The scientists would not accept the 
photographs in any condition but per¬ 
fectly sharp. The combination of Hassel¬ 
blad and laboratory precision has given 
scientists of different disciplines relia¬ 
ble, important study material since 
1962. ■ 

The first movies ■ on the moon 
were shot with Kern Switar lenses. 

Anyone who uses Switar lenses on earth 
could tell you why. 

Professional movie makers all over the earth have long 
depended on Kern Switar lenses to deliver consistent 
color accuracy and maximum sharpness from center 
frame out. They have come to take for granted the 
superb quality-control behind this consistency. So, to 
them, the fact that these lenses survived all NASA’s tor¬ 
ture tests will come as no surprise. 

What may surprise some of them is the happy 
news that the Switar 10mm, 26mm, 75mm, and 150mm 
lenses now come equipped with pre-set diaphragm and 
macro-focusing. And the 26mm now has an aperture of 
f/1.1—almost a full stop faster than the ordinary—f/1.4. 

Switar lenses are the ideal eyes for the world’s 
most dependable 16mm motion picture camera: Bolex— 
the pro camera that has proven itself from registration 
claw on out. 

Known as the one-man camera, the Bolex will do 
anything you need it to do. Documentary and news film¬ 
ing with the Vario Switar 860E automatic, through-the- 
lens, light metering zoom. Close-up photography. Special 
effects. Action filming with compact 100 foot load, spring 
wind, and automatic threading. 12 continuous minutes of 
shooting with 400 ft. load. Variable speed filming. Sync, 
sound. 

It’s so versatile, and so dependable, it quickly be¬ 
comes an extension of yourself. More than a camera. 
More like a friend. 

For the free 32-page 16mm Product Buying Guide, 
write Paillard Incorporated, 1900 Lower Rd., Linden, New 
Jersey 07036. Or for the name of your nearest dealer, call 
(800) 553-9550, free. In Iowa call collect (319) 242-1867. 

Paillard Incorporated: Bolex. Hasselblad. Hermes. 
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KITi A 8 kW 
Hand held unit. 

consisting of: 

4 FLASH-IODE each ta¬ 
king one FAD 650 W - 
120 V lamp orDXX 800 W 
- 230 V lamp . Output 
equal to a 2 KW spotlight 
in the flood position. 

■ 4 Rotating barn doors 
with clamps ■ Connection 
box ■ Adaptor bar for 4 
FLASH-IODE ■ Stand with a 
maximum height of 2.20 m. 
■ carrying case 

Weight with carrying case 
7,5 kg (16 pounds). 

seeking for distributors in USA 

NEW A.S.C. MANUAL 
Continued from Page 953 

ways been essential for successful mo¬ 
tion picture photography. Not too 
many years ago, more than one top¬ 
flight cinematographer carried a small 
notebook, or cards in his wallet, on 
which he had written the information 
he considered vital to his work. Happily 
this sort of hit or miss system is no 
longer necessary thanks to the AMERI¬ 
CAN CINEMATOGRAPHER 
MANUAL. 

The manual began in 1934 as The 
Cinematographers' Book of Tables. It 
was compiled and privately published 
by the late Fred Westerberg. The idea 
was later greatly expanded by Jackson 
J. Rose, ASC, into The American Cine¬ 
matographer Handbook and Reference 
Guide. It was an instant success. During 
World War II a plagiarized translation 
into Japanese was discovered on a dead 
Japanese cameraman and was subse¬ 
quently given to Rose by the American 
serviceman who had found it. 

In 1960, after Rose's death, the 
A.S.C. issued a greatly enlarged and 
revised edition as THE AMERICAN 
CINEMATOGRAPHER MANUAL. Co¬ 
incidentally, Miller and Strenge were the 
prime movers behind the re-vitalized 

E3 The Palmer Interlock Projector is a 
double film projector, for running pic¬ 
ture and separate 16mm magnetic sound 
track in perfect sync. Ideal for interlock 
previews. Indispensable for editing, too, 
since picture/track relationship can 
easily be adjusted without unthreading, 
and the touch of a lever runs synchro¬ 
nized picture and track forward or back¬ 
ward. Need a conventional optical 
sound projector? The picture side is 
the well-known Graflex 820 and retains 
all its regular features. And, if you’d like 
even more versatility, add our magnetic 
record amplifier and create your own 
sound tracks. Available with synchro¬ 
nous motor. Write us for details. 

W.A.PALMER FILMS,INC. 
611 HOWARD STREET. SAN FRANCISCO 94105 

San Francisco’s complete 16 mm film service 
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manual. More than twenty-thousand 
copies of this book went into world¬ 
wide circulation. By 1966, it was neces¬ 
sary to issue a second edition, which is 
now no longer available. 

The current edition contains more 
than 600 pocket-size pages of concise, 
practical, informative text, tables, 
charts, diagrams, drawings and listings 
of all the latest production equipment 
and filming techniques currently in use. 
It has been aimed at theatrical, non-the¬ 
atrical and television cinematographers 
shooting 16mm, 35mm or 65mm ana- 
morphic or spherical motion pictures in 
any aspect ratio either in color or black 
and white. While basically for cinema¬ 
tographers, it will also benefit anyone 
engaged in film production, such as film 
editors, lighting technicians, sound mix¬ 
ers, cinema students, directors, pro¬ 
ducers and members of the Armed 
Forces engaged in filming activities. In 
fact, all photographic branches of the 
United States Armed Forces have in¬ 
cluded the manual in camera kits since 
the days of World War II. Editions of 
the manual are currently in front line 
service with the Army, Navy, Air Force 
and Marine Corps in the Vietnam War. 

Several all-new features have been 
added to the manual. Briefly, a few of 
these are: 

A camera trouble-shooting guide 
covering all types of motion picture 
cameras—helpful in locating and cor¬ 
recting some of the more common 
causes of camera malfunctions. 

Comprehensive information of the 
new front projection technique. 

A useful glossary of photometric 
terms compiled especially for the 
cinematographer. 

New and up-to-date data (includ¬ 
ing threading diagrams) on 16mm, 
35mm and 65mm camera equipment. 

Technical information on the 
newly introduced fast 16mm, 35mm 
and 65mm color films. 

Data on the latest zoom lenses 
and such special lens attachments as 
the "dynalens." 

Detailed information on lighting 
equipment, particularly tungsten-hal¬ 
ogen or "Quartz" lights. 

Dictionary of motion picture 
terminology in English, German, 
French, Spanish and Italian. 

Up-to-date information on special 
effects cinematography including op¬ 
tical printers, traveling-matte sys¬ 
tems, sodium light, blue screen, etc. 

All of the above examples represent 
but a small portion of the individual 
information contained in the new 
manual. ■ 

CilltltY 
roiiiii imS 

rowiur 

for 
tomorrow's 
applications 

Providing compact,f lightweight power for today's 
most advanced portable^^^^^ television and motion picture 
equipment, Yardney Electric'^^^Silcad® and Silvercel® rechargeable 
batteries are the acknowledged leaders in the industry's most ad¬ 
vanced cordless energy applications. 
Reducing the weight and size of television and motion picture battery 
power supplies by as much as 75%, while offering greater energy and 
electrical power than other sources, Yardney Electric's batteries can 
provide up to 45 watt hours per pound and 214 watt hours per cubic 
inch. It is this portable power which is presently serving a wide range 
of motion picture and television camera equipment. 
Because of their extended cycle life, close voltage regulation over a 
wide current range, small volume, advanced modular design and ex¬ 
cellent charge retention of up to 85% capacity over a 3-month period, 
these batteries are already successfully performing in a multitude of 
television and photographic applications, these include: ■ Portable 
color TV cameras ■ Portable lighting equipment ■ Camera 
drives ■ Recording equipment ■ Color videotape recorder- 
cameras. 
Wherever space and weight requirements are critical, and high-energy 
conversion capabilities are essential, you'll find Yardney Electric's 
Silvercel® and Silcad® batteries supplying today's power for tomor¬ 
row's sophisticated portable equipment. 

yardney 
YARDNEY ELECTRIC CORPORATION 

40 LEONARD ST., NEW YORK, N.Y. 10013 

FOR MORE DETAILED INFORMATION REGARDING 
YOUR SPECIFIC REQUIREMENTS, WRITE OR CALL: 

INDUSTRIAL SALES DEPARTMENT 

PATENTS GRANTED 
AND PENDING 

212 • WO 6-3100 
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LIFT-OFF AT CAPE KENNEDY 
Continued from Page 970 

creative optical effects and titles 
for television and motion pictures 

4241 Normal Ave.,Hollywood,Calif. 90029 ■ NO 3-9331 

Let’s cut out the problems. 
Editing, one of the most essential and creative steps 
in producing a film, is the subject of a booklet 
we have produced. It contains valuable information 
about the equipment, the procedures, and the 
language of editing. 

Send today for your FREE "Colburn Comments on Editing.” 

GEO. W. COLBURN LABORATORY, INC. 
164 N. Wacker Drive • Chicago, III. 60606 
Telephone (area code 312) 332-6286 

OUTER SPACE 
IN 

SPECIAL EFFECTS 
SPECIAL EFFECTS FILM LIBRARY, 

LARGEST ON THE EAST COAST 

ASTRONOMY: The Sun, Moon, Earth, 
planets, meteors or asteroids shown indi¬ 
vidually stationary, advance or recede or 
move sideways against stars while rotating. 
Moon landscape with Earth or Sun or 
sunset. Mars dollied with sandstorms. Mer¬ 
cury with glaring Sun, icy Pluto with tiny 
Sun. Entire solar system. STARS: of all 
colors, giants, dwarfs, exploding, star 
fields advance, recede, sideways. ATOM¬ 
ICS: star interiors with details of nuclear 
fission. SPACEFLIGHT: Actual events 
and imaginary. 

Also filming to order. 

Specialists in outer space films for 17 years 

HABERSTROH 
STUDIOS, INC. 
9 W. 19th St., (212) AL 5-1827 

New York, N.Y. 10011 

MICROFILMED 

BACK ISSUES OF 
AMERICAN CINEMATOGRAPHER 

4^ Per Page- 

Sold only by complete issues 

1921 through 1967 available 

UNIVERSITY 
MICROFILMS 

EDITORIAL SERVICES 
300 N. ZEEB RD. 

ANN ARBOR, MICHIGAN 48106 

three major networks, the latter by 
means of a 500-inch focal-length lens 
tracking facility at Patrick Air Force 
Base. 

Following the completion of each 
mission, a documentary film is prepared 
for NASA records. At the same time, 
65mm footage is processed for use by 
commercial motion picture and docu¬ 
mentary producers who may desire such 
wide-screen material. Still photos, in¬ 
valuable in engineering and historical 
documentation, also are provided for 
the communications media. 

During the Apollo 10 mission, Tech¬ 
nicolor crews utilized nearly 45,000 feet 
of original motion picture film, and in a 
four-hour period, turned out well over 
5,000 still prints. 

Some surveillance cameras operated 
as slowly as two frames per second 
while other high-speed cameras exposed 
500 or more frames per second, stretch¬ 
ing time so that the eye could pick up 
every detail of an important action. 
Cameras could be placed in areas haz¬ 
ardous to humans yet, properly protect¬ 
ed and remotely started, were able to 
record information unobtainable in any 
other way. 

In addition to immediate launch sup¬ 
port activities, the Technicolor person¬ 
nel in Florida operate one of the finest 
optical shop facilities in the Southeast¬ 
ern United States, plus a full-scale 
motion picture production unit which 
turns out safety, documentary and 
training films for both NASA and the 
Air Force. 

The company's role in documenting 
the historic lunar flight was not limited 
to filming of the launch. NASA also 
awarded Technicolor a contract to con¬ 
vert into motion picture film all color 
and black-and-white television trans¬ 
missions made by Apollo 11 to earth 
from the moon. 

Master television tapes of the historic 
moon flight and landing were flown 
from Manned Spacecraft Center, 
Houston, to Technicolor's Vidtronics 
Laboratories, Hollywood, where the 
actual conversions were made. NASA 
officials there supervised editing of a 
half-hour film to be distributed world¬ 
wide while the flight was still in 
progress. 

Television transmission from the 
moon's surface was in black and white. 
Technicolor's experts used an electronic 
beam recorder for the film conversions, 
providing the highest fidelity available 

Continued on Page 1019 
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TELEVISION ROBOT 
Continued from Page 985 

number, and then, at the appropriate 
time, depresses an access button which 
locates the new image and throws it on 
the screen. Click stops enable operators 
to preset counters in the dark. 

In the Apollo 11 coverage, the actual 
accessing process was projected on the 
screen for an interesting "computer¬ 
ized” effect. The viewer saw the blur of 
whirring image elements as each projec¬ 
tor sought out its pre-selected frame. 
Image elements would thus form in 
sequence on the screen in the manner of 
the spinning symbols in a "one-arm 
bandit" slot machine. 

Three operators manned the console, 
keeping three or four of the system's 
ten projectors in almost constant use to 
create the composite images. 

Random access film library 

The basic image library is stored on 
single frames of 16mm motion picture 
film. Although the maximum storage 
capacity is 9,999 single-frame images 
per projector, only a portion of the 
capacity was needed for the Apollo 
broadcasts. Each projector had a 100- 
foot reel of identical film. Each reel had 
3850 frames with all frames numbered. 
The use of multiple 16mm projectors 
with identical storage permitted smooth 
accessing at the high rate of 30 frames 
per second. 

Graphic material included words, 
phrases, diagrams, trajectories, maps, 
pictures, landing and splashdown sites, 
and other images which could be dis¬ 
played and run through at various rates, 
or reversed for discussion. Combinations 
of words and phrases could be called up 
to the screen in various arrangements to 
serve as titles, marginal notes, or mes¬ 
sages from space. More than $2000 was 
spent in typesetting alone on the sys¬ 
tem's "vocabulary." 

Animation effects were achieved at 
low frame rates rather than at cine 
speed. Because of the flickerless projec¬ 
tor pull-down, a globe could be made to 
rotate a full 360 degrees in "slow 
motion" in the short space of 30 
frames. A variable timer feeding into the 
projector's frame-rate control, permit¬ 
ted animation to match the timing of 
actual events. 

Operators at the console could cre¬ 
ate, for example, a turning earth above 
which a space vehicle appears at the 
proper point, moving. A dotted line 
might trace the path of the vehicle, and 
the word "Tasmania" appear at the 
correct moment. 

Continued on Page 1018 

The personal touch in business is 
fine, up to a point. But we don’t 
believe in finger-printed lenses. 
When you rent a camera from 
Victor Duncan, there are other 
things you won’t find. • Like a 
poorly-mounted lens to throw 
your focus out of kilter. Like a 
zoom lens with the hiccups. Or a 
torque motor without enough 
torque to take-up. Or any of a 
dozen things that can gum up 
your schedule and blow the bud¬ 
get. * * * Whatever your needs, 
when you rent from Victor 
Duncan you know that your out¬ 
fit is clean, inspected and tested 
. . . checked and double checked. 
Everything works! These days 
that’s no small order. But to us 
it’s mighty important. And we’re 
sure it’s important to you. 

the check and double check people 

VICTOR DUNCAN, INC. 
RENTALS • SALES • SERVICE 

11043 Gratiot Ave., Detroit, Michigan 48213, (313) 371-4920 

155 E. Ohio Street, Chicago, Illinois 60611, (312) 321-9406 
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TYLER CAMERA SYSTEMS 
The Ultimate in Vibrationless Camera Mounts 

NOW REPRESENTED IN SOUTHEAST STATES BY 

CINE TECH, INC. 
801 N.W. 111th STREET 

MIAMI, FLORIDA 33168 

Call EGON STEPHAN Day or Night — 305-754-2611 

Precision Film Editing Emint 

NEW “PRECISION” 
FILM EDITOR 

"PRECISION" MODEL 800 Rl OPTICAL MAGNETIC SOUND 
READER, shown mounted on a base with a "Precision” Model 
S-16 mm Jr. Viewer to obtain perfect lip-sync matching of pic¬ 
ture to track. 

Magnetic 
film and 
tape 
sound 
reader 

Model 700 

Optical 
Magnetic 
Sound 
Reader 

Model 800 
S213.84 $280.26 

Model 800 RL $291.06 
Viewer Model S-16 ....$149.50 
Base Model 1100 $59.50 

Optical 
Sound 
Readers 

Model 600 RL 
$210.60 Model 600 

$199.80 

F.O.B. Fac. 
All Prices are Subject to 
Change Without Notice Send for Free Literature. 

PRECISION LABORATORIES 
DIVISION OF PRECISION CINE EQUIPMENT CORPORATION 

894 East 51 st Street Brooklyn, l\I.Y. 11203 

THE SLIT-SCAN PROCESS 
Continued from Page 1001 

frame of film—except for the incre¬ 
mental change needed to produce cine¬ 
matic movement. 

More specifically, if during one frame 
of exposure a hypothetical image moves 
from point A to point B, the exact same 
exposure may be made by movement 
from B to A. By this means, recycling 
time between frames is eliminated, and 
the frame by frame sequence is A to B, 
B to A, A to B, and so on. The 
incremental change to produce motion 
takes place between frames, and is 
usually a small fraction of the total A to 
B movement, the size of the increment 
determining the speed of cinematic 
movement. 

The following ideas show the pro¬ 
gression of the streak photography tech¬ 
nique to produce a photographic image 
of something that does not actually 
exist; a point light source moved during 
exposure produces a line in space—an 
intermittent light produces a dotted 
line. A line moved in space produces a 
plane of exposure—variations in the 
appearance of the line produce a pattern 
on the plane. Variations in the pattern 
of the plane produces a solid of varying 
density and pattern. Variations in the 
shape of the plane itself, produce a solid 
of complex and variable shape. 

Obviously, these examples are ex¬ 
treme simplifications of the basic idea— 
for instance, an extremely complex 
spacial structure of lines and points may 
be created by the interrelated move¬ 
ments of the points of light on a back lit 
moire pattern. Complex multiple planes 
may be produced in the same way, 
depending upon the construction of the 
moire. An almost infinite plane may be 
created by moving an illuminated image 
behind a very narrow, long slit opening, 
while the entire mechanism moves 
toward the camera—we call this the slit 
scan. 

A great variety of effects may be 
achieved by moving a flat surface, upon 
which are projected variable images, 
through space during the exposure—thus 
creating a solid effect from a flat image. 

The permutations of movement rela¬ 
tionships, exposure time, shapes, colors, 
etc. are endless, but the mechanism 
needed is fairly simple and adaptable to 
most situations. 

There are usually only two axes of 
movement: (1) movement of the cam¬ 
era relative to the image, and (2) move¬ 
ment and change of the image itself. 
These movements are directly linked 
through a differential mechanism which 
provides the incremental displacement 
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between the two, thus creating the 
cinematic movement. Since the camera 
is usually the least bulky part of the 
whole mechanism, it moves relative to 
the image via a simple track and gear 
system. The image is usually produced 
by projections or other light and pattern 
producing mechanisms on a plane rela¬ 
tive to which the camera moves. Since 
the distance between the image and 
camera varies during the exposure, an¬ 
other mechanism is incorporated which 
automatically keeps the camera lens 
focussed upon the image plane at all 
times. Therefore, the image on one 
frame of film may include an infinite 
number of focal distances at once, 
keeping the image sharp from the most 
extreme foreground to infinity. 

For consistency and evenness of ex¬ 
posure, all movements must be smooth 
and repeatable. High precision bearing 
tracks, anti-backlash gearing, synchro¬ 
nous motor drives, and selsyn links are 
used for this purpose. Synchronous se¬ 
quencers and timers are used to control 
the overall system. 

Since this technique deals with an 
accumulated exposure, only a fraction 
of which exists at any single point in 
time, light meter readings are relatively 
useless, and a desired exposure can only 
be obtained by a trial and error process. 
Otherwise, exposure is the same as 
normal photography, being dependent 
upon image brightness, lens aperture, 
film sensitivity, and total exposure time. 

Description of Slit Scan Camera Mech¬ 
anism 

The slit scan camera mechanism in¬ 
corporates a normal motion picture 
camera equipped with a stop motion 
motor, along with various selsyn mo¬ 
tors and timers, to produce the streak 
photograph frame by frame as men¬ 
tioned in the summary of the slit scan 
technique. The most important part of 
the mechanism is the motion picture 
camera. The normal shutter mechanism 
within the camera is taken 180° out of 
phase so that between frames in the 
stop motion sequence, the shutter re¬ 
mains in the open position. The expo¬ 
sure is then controlled by the auxiliary 
diaphragm-type shutter in front of the 
lens which is activated by the main 
sequencer. 

The focus of the lens is controlled by 
a cam, which is driven by a slave selsyn 
linked with the main drive system. The 
camera and its mechanisms are driven 
along the track via another slave selsyn, 
which is also controlled by the main 
drive system. On the camera dolly are 
microswitches which determine the 

Continued on Page 1016 

Editing Equipment 
for motion picture and TV? 

See Camera Mart. 

4. 16mm ZEISS M0VISC0P VIEWER 
Sharp 21/4" x SW' picture. Large 
magnifying screen, hooded against 
stray light, shows exceedingly 
bright image, right to corners. 
• Film can be run backward or 
forward, left to right. • Fits 
Precision sound base. $139 

5. MOVIOLA SYNCHRONIZERS 
Easy to read. Easy to operate. 
Strong cast aluminum frame. 
Main Shaft turns on sealed, 
precision ball bearings. Film re¬ 
taining rollers equipped with 
self-lubricating bearings. All parts 
machined for interchangeability. 
From $120. 

6. MOVIOLA OPTICAL SOUND 
READER MODEL SRB—35 mm- 
16mm, 35-32mm $155. Moviola's 
versatile optical sound reader, 
reads left to right, right to left, 
emulsion up or down. 

1. CAMART EDITING TABLE Cus¬ 
tom-built, heavy-duty all welded 
steel construction, genuine for¬ 
mica top (flush trim). Built-in 
light-well (9" x 12") with VA" 
frosted plexiglass. U.L. approved. 
28" x 33" x 60" with light box 
$129.50, without light box $109.50, 
other sizes, prices on request. 
(Packing charge for deliveries out¬ 
side New York City Area.) 

2. CAMART FILM BIN • Rec¬ 
tangular construction—30" x 24" 
x 12" • Vulcanized fiber with 
reinforced metal frame • Double¬ 
row racks. Complete with rack 
and scratch-proof liner. With 
skids $43. with casters $48.75 

3. EDITORS SWIVEL CHAIR Seat 
and back-rest are deeply up. 
bolstered with Durafoam. Mounted 
on heavy gauge steel seat pan 
17" x 16". Adjustable backrest. 
All welded tubular steel frame. 
Without casters $35.80, with 
casters $39.10. 

7. M-H PROFESSIONAL HOT SPLI¬ 
CER Cuts splices and welds in 
one operation. Low visibility 
solices made at frame line. Built- 
in “life-time scraper blade and 
holder.” Precision, full fitting 
pilot pins. Thermostatically heated 
blades make perfect welds-fast. 
Model 135—16/35mm $349. Model 
116—8/16 mm $249. 

8. GUILLOTINE SPLICER • Pre. 
cision machined for accurate reg¬ 
istration. • For use with non- 
perforated Mylar or Cellulose 
Tape. • Cuts straight for picture 
and diagonal for sound 16mm 
Model $155 35mm Mode! $180 

9. RIVAS MYLAR SPLICER Con¬ 
structed to professional specifica¬ 
tions for 16 or 35mm film. 
Registration pins align the film 
perfectly while the serrated cut¬ 
ter holds the tape firmly over 
the film during the splicing 
operation. Rivas 16 or 35mm 
straight $165. diagonal $175. 

For Editing Equipment catalog write: 

The Camera Mart Inc. 
1845 BROADWAY (AT 60TH ST.) NEW YORK. N.Y. 10023 

LIGHTING AND GRIP DIVISION: 887 NINTH AVENUE 

PHONE: 212 • 757-6977 
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CLEAN FILM SLITTING! 
WITH NO POWDERY EDGES TO SHED DUST 

Equipment. Ideas. 
Headed by Jordan Klein, well known cine¬ 

matographer, Underwater Inc. specializes in 
every conceivable area of underwater photo¬ 
graphic technology. 

We designed and built the fantastic under¬ 
water gadgetry in James Bond's "Thunderballl' 
We also work for Ivan Tors Studio ("Flipper"), 
MGM, U. S. Navy, General Dynamics and 

Torth American Aviation, as well as other 
jrivate industries and military establishments. 

What can we do for you? 
Write Dept. A, Underwater Inc. 
3131 N.E. 188th Street, 
N. Miami Beach, Fla. 33160 

QUIET CAMERAMEN 
Continued from Page 993 

had only a Bolex motion-picture camera 
and an old Speed Graphic. With this 
equipment he covered almost all events 
that needed recording. 

Said Emmerson, "We did not have 
the sophisticated equipment available 
today. We had to make do with avail¬ 
able equipment, and there wasn't much 
at that time." 

He said that one of his first assign¬ 
ments was shooting footage of an A-20 
Douglas bomber taking off with the aid 
of liquid fuel rockets attached to the 
engine nacelles. This was the forerunner 
of the jato assist system. 

"In place of the sophisticated time- 
lapse equipment now available, I had to 
use a Sept camera rigged up with a 
solenoid to record test results on various 
gauges and dials." Later, Emmerson 
equipped his one-man laboratory with a 
Cine Kodak Special, and, as the years 
went by, with the usual complement of 
standard, professional 16mm equip¬ 
ment, and a 32-man staff. 

"Today, we have what we like to call 
'instant cameramen.' They are all loners; 
they can shoot virtually anything under 
the most trying conditions—but always, 
they are quiet cameramen who are 
almost invisible when shooting an 
assignment." 

He declares these habits are so strong 
that, in the past, even when assigned to 
Cape Kennedy during a launch, the 
cameraman worked alone. He depended 
on himself for both sound and picture; 
he never used an assistant. The whole 
operation was usually a one-man task, 
featuring speed of movement, self- 
reliance, independence, and all-around 
expertise. 

Many of the assignments emanating 
from the Jet Propulsion Laboratory are 
before the fact, as, for example, the 
complicated assembly of the spacecraft, 
and subsequent testing. But during a 
launch the cameramen become press 
photographers and must record events 
as they break under uncontrolled con¬ 
ditions, with no retakes. And all this 
performed quietly and surreptitiously 
with few lights and no tripods. 

"But events at the laboratory for the 
working press are entirely different," 
said Emmerson. "We have here a large 
auditorium with lights, power, and even 

a 16mm Mitchell with 1200-foot 
magazines for press use when necessary. 
The light level, 300 foot-candles, is high 
enough to assure well-exposed color 
footage and there are plenty of mikes, 
reflectors and other equipment available 
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Cameraman Gregoire shoots 1:10 scale model 
of Mariner spacecraft for sequence directed by 
Everett De View, supervisor of motion pic¬ 
tures, stills and instrumentation at JPL. 

for the news media. The press can 

simply plug into our system and do the 

job with great dispatch.” 

Asked about his greatest achievement 

in the picture business, Emmerson said, 

"The moon pictures, of course. While 

these are a far cry from conventional 

motion pictures—in fact, nothing but 

stills—they were the most thrilling to see 

as they came in straight from the 

moon's surface. Here we were, a 

quarter-million miles away, watching 

the lunar surface, never before seen in 

such detail by anyone. That was the 

greatest kick. 

"But, more than that, there is an 

overall achievement of another kind. 

That is, recording the events that 

happen here, quietly, surely and effi¬ 

ciently and playing a small part in this 

era of the camera; this era of seeing. 

"The remarkable thing is that we 

have the calibre of men that we need. 

At best, our cameramen are intruders, 

yet they must be unobtrusive and keep 

out of the way. It takes a special breed 

of cameraman to cope with such situ¬ 

ations. He must get along well with 

people, especially at times when 

scientific personnel must make rapid 

decisions, in minutes. 

"Of course it is difficult to do 

creative work under such awful lighting 

conditions. But our men do it and I'm 

happy to work with such dedicated 

cameramen,” he concluded. 

We left his office, quietly, unob¬ 

trusively. ■ 

angenieux 
PRESENTS 

THE 

"HAND-HELD" 
ZOOM 

THE angenieux 6X12.5B, WITH A PRACTICAL ZOOM 

RANGE OF 12.5mm TO 75mm AND AN APERTURE OF f/2.2 IS 
MOST SUITABLE FOR NEWS AND DOCUMENTARY FILMING OR 
WHENEVER THE “HAND-HELD” TECHNIQUE IS EMPLOYED. ONLY SVz 
INCHES IN LENGTH AND 1 LB. 3 OZ. IN WEIGHT, THIS LENS 
PROVIDES ALL OF THE FEATURES OF THE CONVENTIONAL WIDE, 
NORMAL AND TELEPHOTO FIXED FOCAL LENGTH LENSES PLUS 
THE ADDITIONAL CONVENIENCE OF THE ZOOM ACTION, WITH ITS 
INFINITE VARIETY OF FOCAL LENGTHS. 

AVAILABLE WITH OR WITHOUT VIEWFINDER WITH MOUNTS 
FOR MOST 16mm CAMERAS. 

mm 

SEE THE 6x12.5 ZOOM AND OTHER BngenieilX LENSES 

AT LEADING CINE EQUIPMENT DEALERS THROUGHOUT THE WORLD. 
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k TOPS IN ITS CLASS A 
FILMATIC 

COLOR PROCESSOR 
FOR EKTACHROME ME-4 

CONTINUOUS FILM PROCESSING 

at 50 Feet per Minute 

The ultimate in dependability and performance. 
Proven-for-quality in its wide acceptance by 
leading TV stations and movie labs. Write, wire 
or phone for full details. 

< 

Dry-to-Dry Time 
Only 26 Minutes 

• 
Simple Installation 

Requires Only Water-In, 
Water-Out and Tie-In 

to Replenishment Tanks 
• 

Fits Limited Space 
• 

Full View Monitoring 
of Replenishment 
Flow and Volume 

• 
High Velocity 

Circulation-Filtration 
• 

Adjustable Automatic 
Thermostatic Controls 

Available with 
combination 16mm 
flush Super-8 rollers. 

IVIMUAZINE LOAD includes 
2—2,000' magazines $19,200 

DARK ROOM LOAD $18,900 

(F.O.B. Chalfont, Pa.) 
Prices Subject to Change 

Without Notice) "* 

MANUFACTURING CO., INC. 

CHALFONT, PA. 18194 

215-345-1944 

Mfrs. of Film Processing Equipt. for Color or Black/White Process 

HILLS Oil-Free 
Air Compressor for 
Squeegees Included 

bebell 
MOTION PICTURE LAB DIVISION 
420 West 45 St. New York 10036 

PHO\E: (212)245-8900 

Color timing & correction 
is always previewed on our 
Hazeltine Color Analyzer. 

FOR THE FINEST: 
16mm Commercial Ektachrome 
16mm Ektachrome EF, ER, MS 
35mm Ektachrome EF, ER, MS 

A&B Printing (16*96fr.Effects) 
Contact and Reduction Printing 

16mm Internegatives & Masters 

Release Prints on Eastman Color Positive 

Release Prints on Kodachrome& Ektachrome 

THE SLIT-SCAN PROCESS 
Continued from Page 1013 

positioning and reversing of the entire 
camera mechanism via the automatic 
sequencing mechanism. 

The camera faces towards a plane of 
glass at the end of the track and remains 
focused on that plane at all positions 
along that track. Directly behind this 
plane of glass is another sliding plane of 
glass which is driven by a slave selsyn, 
controlled by the main drive unit. The 
main drive unit consists of a reversible, 
%-horsepower, synchronous motor, a 
solenoid type brake on the motor and a 
master selsyn driven by the motor. The 
master selsyn drives all of the slave 
selsyns at the camera dolly, the camera 
focus and the sliding glass plane. 

During the exposure of one frame of 
film, the camera dolly traverses a length 
of track approximately 12 ft. and, in 
this time, the focus selsyn provides a 
cam rotation of approximately % of a 
rev., which keeps the lens focused upon 
the glass plane. In addition, the selsyn 
driving the sliding glass plane provides a 
movement of approximately 10 inches. 
At the forward and back positions on 
the main track are cams which trigger 
the microswitches on the camera dolly 
which, in turn, operate the main se¬ 
quence control unit. The sequencer 
stops the main motor, engages the 
brake, closes the shutter, advances the 
film to the next frame, provides the 
incremental advance to the sliding glass 
frame, restarts and reverses the main 
motor and re-opens the shutter. 

Using a 35mm. lens on a 65mm. 
camera, the area covered in the back 
position on the track is roughly 14 ft. in 
width. At the closest position on the 
track, the area covered is roughly 4 
inches. At this point, the front lens 
element and shutter mechanism are ex¬ 
tremely close to the glass plane and, for 
this reason, the brake has been added to 
the main drive motor to stop the camera 
dolly before it coasts into the glass. 
Emergency overrun microswitches are 
also provided to cut off the main power 
supply in case the camera dolly overruns 
its normal stopping position. During the 
normal sequence of photography, shoot¬ 
ing may be stopped at any time by 
turning off the auto restart switch 
which allows the camera to carry on its 
normal exposure until it reaches the 
microswitches, at which point the se¬ 
quencer will provide all of the normal 
sequences including film advance, art¬ 
work incremental advance, etc., without 
restarting or opening the shutter. At this 
point, the sequencer stops and waits 
until the auto restart switch is turned to 
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the 'On' position. In this way, various 
checks of the camera and other func¬ 
tions may be made during a shot and 
lights may be turned on since the 
shutter remains closed during this time. 

In slit scan photography, the entire 
shooting area must be kept completely 
dark, except for the back-illuminated 
artwork. A track light is incorporated in 
the system which is basically a dark¬ 
room safe light which comes on only 
during the time that the shutter is 
closed. This allows various checks to be 
made on camera positioning and art¬ 
work during shooting. 

The artwork is made of various types 
of light transmitting materials such as 
color transparencies, black and white 
transparencies, and colored celluloid 
gels, and is attached to the sliding glass 
plane. On the static glass plane is a very 
narrow slit opening, through which only 
a small segment of the artwork can be 
seen at any one time. With the camera 
in its closest position, the slit is posi¬ 
tioned at a point just slightly outside 
the frame area seen by the camera, so 
that as the camera moves away from the 
glass, the slit comes into view and when 
the camera is in the farthest back 
position, the slit is in almost exactly the 
center of the frame. During this move¬ 
ment from front to back positions while 
the camera shutter is open, the artwork 
is sliding on the glass frame and is 
therefore being exposed behind the slit 
as the slit image travels across the film 
plane. In this way the artwork is literal¬ 
ly scanned onto the film, creating a 

receding plane of exposure. Since the 
camera is traversing a distance of 12 ft. 
and the artwork is only traversing a 
distance of 10 inches behind the slit, 
this has the effect of stretching the 
artwork over the 12-foot distance. To 
create the effect of movement along the 
plane of exposure, the incremental 
change is applied between each frame 
which displaces the position at which 
the artwork intersects the slit. Different 
amounts of incremental change produce 
different apparent speeds of movement 
and multiple slits provide the effect of 
multiple planes of exposure. 

Other effects can be produced by 
using moire patterns interacting be¬ 
tween the static glass plane and the 
sliding glass plane. 

Since widely varying speeds may be 
called for in the apparent motion of the 
slit scan effect, the incremental advance 
is controlled as a function of time rather 
than as a function of gear ratios, so that 
the art advance timer may be set at any 
amount of time depending on the speed 
desired—more time producing a greater 

Continued on Page 1020 

Ideal for new BNCR 
and cameras to 200 lbs. 

NEW! 
O'CONNOR 200-B 

MODEL C 
for cameras to 20 lbs. 

MODEL 50 
for cameras to 50 lbs. 

MODEL 100 
for cameras to 100 lbs. 

You’re always in complete command of your big camera with the 
new O’Connor 200-B fluid camera head. For use with such large 
cameras as the Mitchell BNC and colorTVcameras up to 200 lbs., 
the 200-B gives you sure, positive, constant control under all con¬ 
ditions. Due to O’Connor’s exclusive fluid action, plus Timken 
bearings, panning and tilting are smooth as glass. Quickly ad¬ 
justed to keep the camera in perfect balance at all times. Incor¬ 
porates all the features cinematographers want most plus many 
exclusive O’Connor features. Send for catalog on the complete 
O’Connor line. 

A HEAD FOR EVERY CAMERA 

1 O’lCONNOR FLUID CAMERA HEADS 
O'Connor Engineering Laboratories, Inc. 

379 E. Green St., Pasadena, Calif. 91101 

Send catalogs on camera heads: □ Model C. □ Model 50. □ Model 100. 
□ Model 200. 
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FIRM  

ADDRESS   

CITY STATE .ZIP. 
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we’re in a position 
to give you 

OVERNIGHT 
PROCESSING 
& PRINTING 
PSI is located in the center of the 
nation and has access to over 700 
flights daily to all parts of the U.S. 
and Mexico. We can process your 
original and make a color workprint 
overnight. 

24 HOUR OPERATION 
PROCESSING 16MM 
ECO EF MS B&W NEG & POS 
EASTMAN COLOR 
INTERNEG & POS PRINTS 
1 DAY SERVICE ON 
KODACHROME ANSWER 
PRINTS 
NO EXTRA CHARGE 
FOR FAST SERVICE 
COMPLETE FACILITIES FOR 
SOUND RECORDING 
SOUND MIXING 
MUSIC SCORING 
COMPUTERIZED PRINTING 
ADDITIVE SCENE TO SCENE 
COLOR CORRECTION 
VARIABLE LENGTH 
FADES & DISSOLVES 
NO EXTRA CHARGE 
ULTRASONIC FILM CLEANING 
NO EXTRA CHARGE 
RCA ROYALTY FREE 
OPTICAL SOUND TRANSFERS 

• 35MM FILM STRIPS & 
SLIDE DUPES 

A division of Lane Industries Inc. 
(214) 631-5670 

3011 Midas Dallas, Texas 75247 

TELEVISION ROBOT 
Continued from Page 1011 

In the Apollo 11 mission, the ap¬ 
proximate start time of events was 
known in advance, as was the rate of 
development of the events. Operators of 
the projector system were therefore 
able, as news reports came in from 
Mission Control in Houston, to set up 
for real-time graphic coverage. Any 
change from the scheduled timing of 
actual events could easily be accommo¬ 
dated by the projector system's variable 
timers. 

Projectors may be accessed singly or 
simultaneously in any desired combina¬ 
tion. Accessing is controlled by digital 
pulse circuitry, electromechanical mem¬ 
ory and digital-analog search system. 
Use of high-contrast black and white 
film eliminates the possibility of overlap 
lines when two or more projectors are 
being used to compose a screen image. 

Development of the system 

Doug Trumbull started work on the 
system just six weeks before the Apollo 
11 mission was scheduled to take place. 
CBS wanted a highly flexible means of 
handling titles, words and phrases. When 
Trumbull found that the off-the-shelf 
L-W projector embodied features he had 
planned to design into a custom unit, he 
expanded his original thinking to in¬ 
clude the wide range of graphic effects 
used during the Apollo newscasts. 

Besides developing the technical 
system, Trumbull also conceived and 
executed the entire graphic presentation 
in the same six-week period. All work 
was done in Studio City, California. 

After completion, the system was 
dismantled and shipped to New York, 
where it was reassembled and checked 
out on a round-the-clock working sched¬ 
ule during the week before the mission. 

CBS named the system HAL 10,000 
after the computer in the film "2001: A 
SPACE ODYSSEY.” The figure refers 
to the image-storage capacity of a single 
16mm projector in the system. 

Scaled-down versions of the system 
will later be made available to television 
stations throughout the country, Trum¬ 
bull said. CBS, he added, already plans 
to use such systems to enhance news¬ 
casts, weather reports and other 
programs. ■ 

CHAIMIMEL 8 COLOR LABS 
FOR QUALITY IIM FLORIDA 

16 mm EKTACHROME ECO - 7255 PROCESSING 
16mm EKTACHROME ME'4 PROCESSING 
16mm COLOR WORKPRINTING [ I DAY SERVICE] 
16mm RELEASE PRINTING 

905 JACKSON STREET/P.O. BOX 1410 
TAMPA, FLORIDA 33601/813 224-7082 

When filming in 

the New York City Area 

...or anywhere else... 

CONTACT 

JOHN WEBER 
“The King of the Generators". 

FOR 

We go anywhere in the USA. 

We also custom build generators to 
your specifications. 

Write for literature. 

JOHN WEBER CO. 
6944 76th St. 

Middle Village, New York, 11379 

Phone: (212) 274-9393 
(212) 894-1448 

Herron's 42 years of experience have cre¬ 
ated another first in the field of photog¬ 
raphy. The first eight-pointed star burst 
effect, made commercially available, for still 
or motion pictures. 

Now you can create dreamlike or startling 
star burst effects in your own studio, with 
much lower light level than present tech¬ 
niques ... Durable, high quality, optical flat 
glass. Sold in sets of 3 different sparkle 
effects (2x, 3x, 4x) or individually. Sizes 
from IVz" to 6". Priced from $20.00. Write 
today for technical data, or the name of 
your nearest dealer. 

HERRON OPTICAL COMPANY XI 
A Division of Bausch & Lomb 

2035 E. 223rd St., Long Beach, Ca. 90810 
Phone: (213) 830-5404 
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LIFT-OFF AT CAPE KENNEDY 
Continued from Page 1010 Camera Mart announces the 
in the world today, according to Joseph 
Bluth, vice president of the Vidtronics 
Division. 

The conversion to motion picture 
film allows much wider use of the 
historic pictures from outer space than 
would be possible by videotape. Techni¬ 
color made the first conversion to color 
film of color tapes transmitted from 
outer space during the Apollo 10 flight 
as an experimental project for NASA. 

To follow through on documentation 
of the Apollo 11 project, NASA as¬ 
signed three Technicolor crews to pro¬ 
vide full Panavision film coverage of 
astronauts Armstrong, Aldrin and 
Collins from their initial "coming out" 
press conference in Houston to the 
Presidential banquet at Los Angeles' 
Century Plaza Hotel. 

The Technicolor crews were "leap¬ 
frogged" between Houston, New York 
and Chicago for the filming—with two 
crews covering the finale in Los Angeles 
the night of August 13. ■ 

SPECIAL PROGRAMS PLANNED 
FOR 106th SMPTE CONFERENCE 

The 106th Conference and Equip¬ 
ment Exhibit of the Society of Motion 
Picture and Television Engineers will be 
held Sept. 28—Oct. 3, at the Century 
Plaza Hotel in Los Angeles, CA. More 
than 60 papers will be presented on the 
Conference Program, sixteen in the area 
of television. The papers range in con¬ 
tent from the latest in automated video¬ 
tape editing to the newest color televi¬ 
sion camera systems. The papers will be 
presented in three sessions held all day 
Tuesday and on Wednesday afternoon. 

In addition to the television program 
there will also be sessions devoted to 
Instrumentation and High-Speed Pho¬ 
tography, Laboratory Practices, Appli¬ 
cations and Technology, Theater Presen¬ 
tation and Projection and a special 
symposium on Test Films. On the last 
two days of the Conference a Sym¬ 
posium on 8mm Film Production and 
Techniques will be held. The sym¬ 
posium will feature 12 invited papers 
given by experts in the field of super 8 
film. 

During the entire week of the Con¬ 
ference an Equipment Exhibit featuring 
over 90 booths will be open to Confer¬ 
ence registrants. The exhibit will include 
the latest in motion-picture, television 
and processing equipment. 

New Standard 
from the 

o d stand-by 

The Camera Mart Inc 

Mitchell has designed an incomparable 
reflex system into the BNC. This is no 
makeshift “conversion” but was designed 
as an integral part of the time-tested 
BNC to give the film-maker every desired 
studio capability including zoom lens 
control. 

Features: 
• 93% reflective stainless-steel mirror 
alternates full light between reflex optics 
and film. • Mirror and film shutter 
rotation engineered for dynamic balance 
and flicker-free film. • Built-in power 
rectification for silent zoom lens controls 
and inside-housing illumination. 
• Operating sound below 24db at 36" from 
pickup microphone. • Standard BNC 
operation and controls but without rack- 
over requirement. 

FOR RESERVATIONS CALL MR. LEO ROSENBERG 
OR MR. SHELLY BROWN - 212/757-6977 

For Rent or Long Term Lease 

The Camera Mart Inc. 
1845 BROADWAY (AT 60TH ST.) NEW YORK. N.Y. 10023 

LIGHTING AND GRIP DIVISION: 887 NINTH AVENUE 

PHONE: 212 • 757-6977 
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Photo 
Processors Inc. 

Now Serving The 
Entire United States 

and Mexico 
With Custom Service 

SCHEDULED 
PROCESSIDG! 

Permits Us To Offer 
1 to 24 hour service! 

★ 16mm Ektachrome 
ME-4 Process 

★ Super 8mm Ektachrome ME-4 
process & B/W reversal 

★ 16mm Ektachrome ECO 

★ Ektachrome R (7388) Sound 
Track Application 

★ V2" 4 channel Audition Tapes 
★ Bell & Howell Model X' 

No Extra Charge For Express Service 

for further information Write 
or Call: 

Photo 
Processors Inc. 

909 N. Congress • Austin, Texas 78701 
Telephone AC 512-472-6926 

THE SLIT-SCAN PROCESS 
Continued from Page 1017 

amount of incremental advance each 
frame. The film advance timer gives a 
controlled one-second pulse which is 
required to advance the film one frame. 
Other timers may be added to the circuit 
to provide more complex advancement 
or incremental change in the image. 
Extra slave selsyns may also be added 
for this reason. 

Since this streak photography proc¬ 
ess deals basically with the idea of 
image movement during exposure, any 
photographical image or object may be 
used to create a streak image effect and 
the type of effect created will depend 
upon the manner in which the image is 
moved relative to the camera. There¬ 
fore, the arrangement of the camera, 
dolly, track, and artwork plane may be 
altered to any number of different 
combinations. For this reason, master 
and slave drive selsyns were chosen for 
ease of adaptation to different setups. 

The film advance and art advance 
timer start switches must be in the 'On' 
position to complete the microswitch- 
operated circuit which energizes the 
timers. 

The motor and brake contactor 
switch must be in the 'On' position to 
complete the circuit which energizes the 
contacter, which in turn, provides pow¬ 
er to the main motor and main motor 
brake. This switch may be used to stop 
progress of the camera dolly at any 
point along the track. 

The auto restart switch completes 
the circuit to restart the main motor at 
the end of the cycle between frames. 

The emergency stop switch on the 
camera dolly is wired in series with the 
motor and brake contactor switch and is 
useful for checking the camera focus at 
points along the track as well as an 
emergency stop in case of trouble. 

Functions of the three microswitches 
on the camera dolly are as follows: 

1. To disconnect the main camera 
drive. 

2. To start the cam sequencer 
unit. 

3. To reverse the direction of 
dolly movement. 

The main motor is a single-phase, %- 
h.p. synchronous motor. 

The art advance motor is a capacitor 
inductance, 1/75th-h.p. motor. 

The art and film advance timers are 
normal darkroom timers incorporating a 
continuous running synchronous clock 
motor and provide a timed pulse de¬ 
pending on the dial setting whenever the 
timer start circuit is energized. 

The cam sequencer motor is a 1/75th- 

r QUICK DELIVERY ^ 
■ 35mm Slide Duplicates ■ Ektachrome 

or Eastman Color 
Complete 35mm Eastman Color MOTION PICTURE 

service for Theater Trailers, Release prints, 
Dailies, etc. 

FILMSTRIPS SHOT FROM ART OR TRANSPARENCIES 
■ Soundtracks ■ Moviola Editing ■ 35mm Magnetic 

Equipment * Cutting ■ titles 
Facilities for Low-Budget Feature Production 

all under one roof 

H&H PRODUCTIONS COLOR LAR 
3705 N. Nebraska Ave- / Tampa, Fla. 33603 

(813) 248-4935 j I TITLES 

Super-8 

8mm 

 “ 
LANCER PRODUCTIONS 
1500 Elmwood • Lakewood, Ohio 44107 
Phone (216) 221-5941  

If it’s worth saying 
it’s worth saying into 
a Shure Microphone 

723 Seward St., Hollywood. California / 90038 

(213) 467-8185 

COMPLETE MOTION 
PICTURE TITLE SERVICE 

UlflliEIE MOTION I’ICTIIItti 
i FILAU riCMNTKKS j 

35, 16, and 8mm. Contact continuous, and optical 
reduction and enlarging for color and B81W film*. 
Please write for information and prices: 

Uhler Cine Machine Cable: Uhlcima 
15762 Wyoming Awe., Detroit, Mich. 48238 
   (313) 861-4663 
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in 
CANADA 

let 
CINEVISION 

Supply ajj your 
rental needs 

CAMERAS 
• BNC Mitchells • Arriflex 16 & 

35 mm • Arri BL • Eclair 16 
• Blimps 16 & 35 • Angenieux 

Zooms • Cooke, Kinoptik, 
Schneider • Kilfit Lens 

DOLLIES 
• Moviola • Colortran • Elemack 

• Worral Heads • Fluid Heads 
• Tripods 

LIGHTING 
Complete line of studio and 

location equipment 
Authorized dealers for 

Mole Richardson • Colortran 
• Sylvania 

CAMERA SERVICE DEPT. 
• Factory Trained Personnel 

• Machine Shop 
SOUND 

• Nagras • Electrovoice 
• Sennheiser 
GENERATORS 

Blimped — 10 — 1000 Amp. 
SOUND STAGE FACILITIES 

(50' x 80') with grid 
CAMERA TRUCKS 

CINEVISION 
Canada’s 

Trusted Equipment 
Rental House 

CINEVISION 
LTEE 

2000 Northcliffe Avenue 
Montreal, Quebec 

Tel: (514) 487-5010 

h.p. capacitor inductance motor 
equipped with a disc type electric brake. 

The cam sequencer unit consists of 
the cam motor, the cam motor brake, 
and a set of five rotary cams which 
activate microswitches to perform vari¬ 
ous functions during the cycle between 
frames. 

The auxiliary shutter is a standard 
diaphragm type still photography shut¬ 
ter, with an internal diameter sufficient 
to cover the front element of the 
motion picture camera lens. 

The shutter solenoid is a small slug 
type D.C. solenoid which activates a 
normal still photography cable release 
to operate the shutter. 

APPLICATIONS OF SLIT-SCAN 
BEYOND "2001" 

Our main problem in creating the 
slit-scan effects for "2001: A SPACE 
ODYSSEY" had nothing to do with the 
machine we built, because that worked 
just fine; it had to do with the actual 
artwork. 

Stanley Kubrick was very concerned 
about what would be seen in that 
sequence, and with good reason—so we 
went through a great deal of experi¬ 
mentation to get the correct visual 
patterns. 

One of the things we tried involved 
pure texture and the result looked like 
giant carpets going by. When Stanley 
saw it, he said: "That looks too much 
like carpets going by." So we junked it. 

We built a huge opal-glass light board 
about 6 feet wide and 8 feet long to use 
in building up the artwork. We got a 
huge roll of acetate and stretched it 
across the light board as a base for the 
materials we would use. These materials 
included high contrast Op-art paintings, 
moire scientific kits and just about any 
other kinds of patterns we could find. 

I also put artists to work making my 
own moire patterns and designing spe¬ 
cial curves and loops. One of the most 
interesting techniques of creating art¬ 
work to shoot on the slit-scan camera 
involved a return to shooting with the 
Polaroid on the animation stand. I 
would take a pattern and then, with the 
slit abstracting it onto polaroid, create 
new weirdly exciting patterns. For 
example, a high-contrast photograph of 
a printed circuit, when run through the 
slit-scan process, would become quite a 
different design, an abstract pattern 
only vaguely suggestive of a printed 
circuit. Even a straight pattern of con¬ 
centric circles could be distorted by the 
slit to become an intricate Op-art 
design—something that would be very 
difficult to draw or paint. We also used 
enormously blown-up electron micro- 

LOWELL OUAR 
1NIVERSATI 

ZD 
TV" 

3 lights in one 
1,000 Watt focusing light 

«<>J 

& also a 500 Watt |f 
focusing light when ^ 
you change bulbs. . . 1 

& also a long ‘throw’, 
high-intensity light 
when you change to 
an accessory reflector. . 

& any bulb or 
reflector can be 
used with any 
of 9 accessories 
& all interchange with the 
Lowell Quartz ‘Remote’ model 

asp 

& unprecedented 
spot flood range . . . 

& a plug with swing away 
ground pin & wall mounting 
with Lowel-Light Gaffer Tape . . 
& accurate daylight filter. . . 

& location Kits . . . 

Lowell Quartz “D” only 
$5750 

LOWELLIGHT 
421 W.54th ST., NEW YORK 10019 
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SMITH-VICTOR 

QUARTZ 
STUDIO 

KITS 

Model K3 Deluxe Professional Kit 
• 3 - 600 watt Q1P 3200 °K Quartz Lights 

• 3 - SA210 Aluminum Light Stands; extend 

to 10 ft. 

• 1 - 670 Case. Holds complete outfit. 

Complete Outfit No. K3 $150.00 

Model K2 
• 3 - 600-watt Q1P 3200 °K Quartz Lights 

• 3 - S6 multi-purpose Stands 

• 1- 512 Adapter for background Stand 

with an almost indefinite combination of 

heights. 

• 1 - 630L Case. Holds complete outfit. 

Complete Outfit No. K2 $100.00 

AT YOUR DEALER OR WRITE FOR CATALOG 

SMITH-VICTOR CORF. 
Griffith, Indiana 46319 

FILM VALUABLE! 
Protect and keep in top 
condition the ECCO WAY! 
ECCO 202 
FILM CLEANING AND 
CONDITIONING SYSTEM 

Cleans Filmstrip and 

Movie Film in 8, 16 

and 35 mm. 

This compact system is for do-it-yourself 
users. An extremely simple system to use 
wherever continuous or instant cleaning 
and conditioning of film is needed, it 
will clean, condition and stop dust- 
attracting static in one operation. Cleans 
400 feet of film for less than 2 cents! 
Nationally accepted by leaders in 
industry. 

See your supplier or write direct for 
literature and prices. 

ELECTRO CHEMICAL PROD. CORP. 
DEPT. 106, 89 WALNUT STREET 

MONTCLAIR, NJ. 07042 

photographs of molecular structures and 
crystal patterns that resulted in very 
attractive designs. 

Using the slit-scan itself to make 
artwork for the final slit-scan sequences, 
we would shoot a great many designs on 
4x5 Polaroid material. Then we would 
select about 100 of these and paste 
them all up together and re-photograph 
the combination onto a single large 
high-contrast negative. This would be 
combined with a lot of other high- 
contrast negatives to build up a huge 
mosaic. 

Color was added by cutting sheets of 
colored plastic into shapes to match 
segments of the design. In each slit-scan 
exposure the camera traveled a distance 
of about 15 feet from the farthest point 
to the nearest point. The vertical slit 
creates a plane of exposure 15 feet long, 
and it is exactly the equivalent of 
shooting a wall 15 feet long from a 
distance of about one inch from the 
wall. The odd thing is that during the 
time the camera moves that distance, 
the artwork, which is behind the slit, 
has moved only 4 or 5 inches. Optically, 
therefore, you have taken a very small 
segment of artwork and stretched it 
over a long distance. This optical 
stretching results in a very streaked 
effect, so that even a single frame of 
film (which is a very static thing) looks 
like it is going very fast. When shooting 
a piece of artwork 12 feet long and 
multiplying that by the ratio of 5 inches 
to 15 feet, you are essentially traveling 
over a piece of artwork that seems to be 
many, many yards long—which is why it 
is possible to get such long takes. 

In creating the "Star-gate" effect, 
there would be one wall on one side of 
the frame and one wall on the other (or 
above and below), each photographed 
with a separate exposure. It was not 
possible to shoot two walls at the same 
time because of the angle at which the 
camera has to shoot the artwork. 

It was necessary, therefore, to make 
two exposures for each of the "Star- 
gate" scenes. In some cases we used two 
completely different pieces of artwork. 
At other times, we would use the same 
piece of artwork, flopped, with the 
colors changed. This produces an odd 
effect that seems like a mirror-image, 
but it isn't really that. The two expos¬ 
ures don't actually match up, even 
though the images are symmetrical in 
form. 

The slit-scan machine I built for 
"2001" was absolutely enormous. The 
whole thing was constructed of heavy 
structural steel and sat about two feet 
off the ground. 

Continued on Page 1024 

The World’s Best 
Dichroic Daylight 
Conversion Filters 

WATCH FOR THE NEW 
KOOL-GLO LUMINAIRE 

Write to: 

BOSTON RESEARCH CORP. 
77 Summer St. (617) 542-1944 

Boston, Mass. 02110 

HARRISON ^ 

CAMERA & 

1 li LIGHTING CORP. 
RENTALS AND SALES OF MOTION PICTURE 

EQUIPMENT AND SUPPLIES 
Harrison, where the service is 24 hour service 

^6745 N. E.3rd Ave.,Miami, Fla.33138 (305)758-4409J 

BLOW-UP 
HIGH QUALITY 

35MM NEGATIVES 
FROM YOUR 16MM ORIGINALS 

(OUR ONLY BUSINESS) 

Stock Shots Enlarged to Match-in with 
your 35mm Negative 

Complete Pictures Transferred to 35mm 

Call—Adrian at (213) 463-3178 

CINESERVICE, INC. 
1459 North Seward Street 

Hollywood, California 90028 
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Kodak announces the Ektalite screen. 
With the new Kodak Ektalite Projection Screen you can 

turn on the lights, the projector, and your audience at the 
same time. That’s because this new screen design is six 
times brighter than conventional screens. That’s six times ° 
brighter! And it’s a lot of ways bet¬ 
ter for you. 

You can project visuals any 
time, anywhere, even outside. 
You can use it for assembly-line 
training.Youraudiences can take 
notes with no problems. You don’t 
have to interrupt the flow of pre¬ 
sentations or classes by darken¬ 
ing the room. Now you can show 
your visuals off in their best light. 

The Ektalite Screen is extra 
bright because it uses a remark¬ 
able new screen material which 
rejects ambient light. And the 

curved construction of the screen eliminates the ‘‘hot 
spot” found in ordinary flat, darkened-room screens. For 
less than $66, you can have a 40 by 40-inch Ektalite 
Screen. See your Kodak Audiovisual 

dealer for more information or 
contact one of the offices listed 
below. We know you’ll agree that 
the Kodak Ektalite Projection 
Screen is a very bright idea. 
Price subject to change without notice. 

EASTMAN KODAK COMPANY 
Atlanta: 404/351-6510 
Chicago: 312/654-0200 
Dallas: 214/FL 1-3221 
Hollywood: 213/464-6131 j. 

New York: 
212/MU 7-7080 Jr 

San Francisco: ^Kodak 
415/776-6055 



feet. The Victor Duncan 
50CC Crystal Controlled In¬ 

verter. Created by Transist-O-Sound. 
Shoots a lot of footage. Saves a lot of 
feet. Send for free brochure. 

VICTOR DUNCAN, INC. 
the check and double check people 

11043 Gratiot, Detroit 48213, (313) 371-4920 
155 E. Ohio St., Chicago 60611, (312) 321-9406 

What you need 
is a good 
clockwatcher! 
NEWSFILM LABORATORY is 
ready to go to work for you day 
time, night time and on time. 
We’re Southern California’s one- 
stop specialists for all TV News 
and Sports; Motion Picture 
Services; Audio/Visual Aids. 
□ 16mm Ektachrome Processing. 
□ Silent and Magstripe Prints. 
□ Forced Processing to ASA 1,000. 
(-) SPECIAL! NOW AVAILABLE. ALL 

NEW KODAK SUPER 8 CARTRIDGE 
EKTACHROME EF HI-SPEED COLOR 
FILM NOW IN STOCK FOR IMMEDI¬ 
ATE SALE; SAME IMMEDIATE 
PROCESSING TOO! 

Loss of time may be costly for you; 
loss of quality always is. Don’t risk 
either of them. Write or call for 
our Price List. 

NEWSFILM LABORATORY! 
J. Lampert Levy 
516 N. Larchmont Blvd. 
Los Angeles, Calif. 90004 
Call Now/HO 2-8292/Day orNight 

^ Weekdays/Weekends/Holidays ^ 

THE SLIT-SCAN PROCESS 
Continued from Page 1022 

Since then I have built a much more 
sophisticated machine. It is much lighter 
and more compact, although the track is 
much longer than that of the first 
machine. It has smaller panes of glass, 
automatic follow-focus and the main 
elements are interlocked by means of 
pulse motors which are quite powerful, 
absolutely positive and much more ef¬ 
ficient than selsyns. 

On recent projects I have been using 
the slit-scan process in much the same 
way that I employed it for "2001"—and 
that is basically with the camera on a 
track moving toward a pane of glass 
onto which various kinds of material 
have been pasted. In the series of 
promotional spots which we recently 
completed for the American Broadcast¬ 
ing Company, the material used was 
simply a series of little ABC logos, all 
photographed through the slit. In one of 
these spots the letters of a circular logo 
turn into translucent tubes that look 
like they're made out of plastic. They 
have perspective and appear to be solid, 
three-dimensional objects. But they 
have no physical structure at all, be¬ 
cause they're created from pure light. 

In another of the ABC spots the 
camera seems to be rushing between flat 
planes of multiplying logo designs, very 
much like the "Star-gate" sequence 
from "2001". In yet another spot I 
simply took a line version of the ABC 
logo, photographed it flat to the cam¬ 
era, but stretched it on every frame so 
that it appears to be about a foot deep. 

A similar technique was used in 
shooting the cover photograph for this 
issue of AMERICAN CINEMATOG¬ 
RAPHER. It started with an outline 

version of the CINEMATOGRAPHER 
logo, each letter being backed up with a 
different color. Then, using the pulse 
motor-driven rig, the typography was 
stretched and made to rise up and then 
fall back down in a sine wave curve 
generated by an eccentric cam as the 
camera approached it. 

A quite different technique from 
that used in the "Star-gate" sequence 
was the application of the slit-scan 
process employed to create the planet 
Jupiter for "2001: A SPACE ODYS¬ 
SEY". Several painters had tried to 
paint Jupiter, but none of them was 
able to really articulately paint a per¬ 
spective change around the edge of 
something spherical—the way clouds, 
for example, might change in shape, 
color and tone. 

What was needed was a way to 
transfer a flat painting to a sphere, so as 

PROFESSIONALS: We are Specialists in . . 

8mm to 16mm Blow-Ups. ★ 35mm or 16mm to 
8mm or Super 8 Reductions ir A & B Roll 
Printing. ★ 8mm & 16mm Eastman Internegs. 
if 8mm 4. 16mm Eastman Color Release Prints. 

8 & W Reversal Dupes. ★ Dupe Negs. 
8 & W Positive Release Prints ★ Single 

8mm Printing, ir Soundstriping, Splicing, Etc 

★ ★ ★ 
' FAST SERVICE on MAIL-ORDERS. 

^ Finest QUALITY Work. 
V Guaranteed SATISFACTION! 

★ ★ ★ 
Send for our Latest PROFESSIONAL Price-List. 

Write Dept. “A" 

'rtyaiCcfOOLOOcl VALLEY FILM LABS. 

, 2704 W OLIVE Ave., BURBANK, CALIF 91505 
L. 'A 

16mm Production of. 

• Industrial 
• Commercial 
• Animation 

AVERBECK-WARREN 
ASSOCIATES, INC. 

815 Ohio 

Box 763 

Quincy, Illinois 

62301 

Phone 217 

224-1966 

Filming in EUROPE & CANADA? 
We rent equipment 8i supply full film crews. 

Crystal Film, 
4321 Herzkamp, 
Siedlungweg#6, 
West Germany. 
Tele: Wuppertal 640343 

Crystal Film Productions Limited, 
220 Bloor Street Wtet, 
Toronto 5, Ontario. 
Canada, 
Tele: 921-4346 

COMPLETE 
FILM SERVICES 
Processing # Printing e 
Editing e Cutting & Splicing 
• 16mm Reduction to Super 8 or Regular 8 
• Super 8 Enlargement to 16mm 

SAME DAY SERVICE 24 hour processing 
Coast to Coast Service / Send for price list 

AMERICAN FILM INDUSTRIES, Inc. 
2609 W. Olive Avenue, 
Burbank, Calif 91505 
1138 N. La Brea Ave., 
Hollywood, Calif 90028 
Phone (213) 845-7471 
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J. Burgi ContneiVsc 
Director of Photography 

Have Mitchell BNC, NC, R-35, 
Arriflex, Lights, Sound 

P.O. Box 239 
Freeport, G.B., Bahamas 

NOW! 
TRANSFER: 

MAG. 16mm or 35mm $21.50 hr. 

OPT. 16mm ONLY .0625 ft. 

(Including film and developing) 

12 HOUR SERVICE 

rilm makers 
of Philadelphia, inc. 

1729 Sansom Street, Phila., Pa. 19103 

(215) LO 3-3892 

EDITING AND 
ALL POST 
PRODUCTION 
SERVICES 

300 NORTH WINDSOR BLVD. 
Los Angeles, California 90004 ' 
Phone (213) 469-7705 

IN FLORIDA IT’S 

WARREN SOUND STUDIOS" 
Complete sound production facilities 
Mixing ■ Dubbing ■ Transfer ■ Interlock Screen¬ 

ing Facilities ■ 16 or 35 mm ■ Editing ■ Loc. 
Sound Trucks ■ Westrex, Nagra & RCA Equipment 

35 NE 62nd St. • Miami, Florida 33138 
Telephone: (305) 754-9539 

. 16mm and Super 8 

Industrial Ektachrome Service 

Colorfilm 

Services 

3911 Sinton Road 
Phone (303) 636-1408 

COLORADO SPRINGS 
Colorado 80907 

POSCO 
color media 
ROSCO, HARRISON, N ,Y. 10528 

TBSUSCT e ORIGINAL and BRIGHTEST NAME 

HOTO FREE CATALOG 

OFFERS A 
CONCEPT OF 
CONTROLLED 

ILLUMINATION 
THROUGH 

folding 
REFLECTORS 

DIFFUSERS 

ECT ONIC 
[SEARCH 

CHOICE OF: 
SIZES 

SHAPES 
SURFACES 

436 East 53rd Street • Brooklyn, New York 11203 
RENTAL 

RUGGED 

to give it that accurate perspective. I 
decided to use a variation of the slit- 
scan process to get the effect. 

Starting from scratch, if you want to 
make a line on a piece of film, you 
simply take a point of light and move it 
through the frame. If you have a line 
already generated and you traverse it 
through the frame, you can create a 
plane of exposure. Creating Jupiter was 
based on the principle of the lathe, in 
that if you have a semi-circular line of 
light mounted on a pivot so that it goes 
around in a circle, it will form a 
complete sphere on the film. 

The line in this case was formed by a 
very thin piece of paper, trimmed down 
with a razor blade to a width of 1/16 of 
an inch and pasted onto the edge of a 
disc of black aluminum. A flat painting 
of Jupiter's surface (in color trans¬ 
parency form) was projected onto that 
little thin line of paper, so that only a 
very slender fragment of the painting 
was reflected at any one time. But as 
the whole machine rotated, the line 
traversed around and the projected 
picture traversed across the line simul¬ 
taneously—just as the flat pane of glass 
traverses behind the slit in producing 
the "Star-gate" effect. 

We wanted to reproduce the banding 
that extends around the planet, as well 
as the spot that is called "the Red Eye 
of Jupiter"—a sort of oval-shaped red¬ 
dish area which we know exists on the 
face of the planet. I painted the Eye in 
realistic colors and textures, but in a 
perfectly circular form, knowing that 
when it was projected onto the spherical 
"surface" of Jupiter it would be stretch¬ 
ed into an oval shape. As the machine 
rotated in a full 180° arc, the projected 
transparency moved only 90 to 100 
degrees, which means that the image 
was stretched around Jupiter, giving a 
very new feeling to the painting. It 
became sweeping, as if there were ter¬ 
rific wind forces about the planet. 

That was probably one of the first 
uses of slit-scan to create something that 
didn't look transparent. I could have 
continued the slit all the way around to 
show simultaneously the front and back 
surfaces of Jupiter, but in this case I 
only went 180 degrees, so that the 
planet would appear solid. The most 
pleasing thing about the result is that 
nobody has ever questioned that it was 
anything but Jupiter. The fact is that 
the very best actual photographs ever 
taken of Jupiter are very bad. They're 
extremely fuzzy and you can hardly see 
any distinguishing features. In that re¬ 
spect, I had very little to work with. 

There are almost limitless possibil¬ 
ities to the use of the slit-scan process in 

The popular Arriflex-at-Work series of 
case studies is now available in a new 
40 page brochure. Read how filmmakers 
have used their ingenuity and Arriflex ver¬ 
satility to solve problems which you may 
face on your next assignment. For your 
free copy, fill in and mail the coupon today. 

SRRIFLEX- 
“ PROFESSIONAL 

MOTION PICTURE CAMERAS 

ARRIFLEX CORPORATION OF AMERICA 
WOODSIDE, N.Y. 11377 

□ Please send me your new 40 page brochure. I 

I 
name 

Company 

1 

1 

flrirlrpcc 1 

City 1 

Statp 7ip 
1 

1 
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is 
CO¥EKCD 

BY ASIA 
Mm FILM COMPANY 

MARINA HOUSE 

HONG KONG 

COMPLETE 16/MM & 35/MM 
PRODUCTION FACILITIES 

35mm COLOR FILM 
EASTMAN MOTION PICTURE FILMS 

NEW ROLLS OF 35 & 16mm 
Current emulsions only 

35mm 4X B&W 3<i 
16mm Ekta Color 7242 & 7241 5c! 
16mm B&W Double X I'Ad 

ENDS 
35mm 5254 100' to 900' from 6tf 
16mm 7255 & 7242 100-350' 4c! 

Write for complete brochure 
STUDIO FILM EXCHANGE 

P.O. Box 381 — Encino, Calif. 
(213)987-1505 

SHOOT 
SOUND ANYWHERE 

'with portable 115 volt AC power:' 

' RUBYLITEP7cER ' 
' FOR AURICON CAMERAS $269.50’ 

with life-time nickel-cad battery i 

and charger. 
FILTER SLOT Filmo or Auricon, quick i 

. service. Also Rubylite Microphone . 
^ Mixer. Mixes 4 low-z mikes into Auricon * 

_ or any pro tape or film recorder. _ 
Write for Full Information ^ 

PHOTOMART 
228 So. Franklin Street 
Tampa, Florida, 33602 

LINWOOD DUNN, ASC 
Former Head of RKO Studio Effects Dept. 

CREATIVE 
SPECIAL EFFECTS 

Complete Advisory and Technical Services 
From Story Ideas to Theater Screen. 

“West Side Story. ” “My Fair Lady. ” 

“Mad. Mad World, ” “Hawaii, 
“The Bible, “ “Thoroughly Modern Millie, 

Expo '()7-'70 Shows, “Darling l.ili," 
“The Great Bank Robbery, “Airport 

FILM EFFECTS of Hollywood 
1140 N. Citrus Ave., Hollywood 38, Calif. 

Phone: 469-5808 Cable: FILMEFX 

cinematography, but many people think 
of it solely in terms of creating some¬ 
thing like a light-show. I feel that a 
light-show, per se, is a pretty aimless 
approach to any sort of dramatic effect. 
But just by using the method we em¬ 
ployed to create Jupiter, you can de¬ 
velop many other spectacular things 
that don't actually exist. 

I'll be using this and other applica¬ 
tions of the process in a picture I'll be 
starting quite soon with James Coburn 
called "MAXIGASM" which will require 
the creation of very super-realistic nat¬ 
ural phenomena, including things like 
the aurora borealis, heat lightning, sheet 
lightning and different kinds of fire 
balls. The story takes place in the future 
and these weird phenomena that are 
going on all the time are just part of the 
environment. They won't be treated as 
featured effects, but simply as things 
that are happening in the corner of the 
frame or in the background. 

There will also be "flying saucers"— 
but not like any that have been seen on 
the screen before. Everyone who makes 
a flying saucer film gets a spun alum¬ 
inum hub-cap and sails it through the 
scene by means of little rockets or 
something like that. The flying saucers 
will not be the "stars" of our film, but 
merely elements that exist in this en¬ 
vironment. The creation of these saucers 
is going to be a fantastic thing, because 
they won't be models or anything made 
out of metal. They will be forms com¬ 
posed purely of light, shaped like sau¬ 
cers or globes, but able to change shape 
as well as appear and disappear. Some¬ 
times when they disappear they just 
shatter into linear energy or suddenly 
expand and become pure light. I think 
that working with them will be very 
interesting. 

The slit-scan process is uniquely ap¬ 
plicable to certain kinds of require¬ 
ments. "2001" was probably the ulti¬ 
mate perfect requirement, because what 
Stanley Kubrick needed in that picture 
is what slit-scan provides best. It is 
considered a new photographic tech¬ 
nique, but it's not all that new. The 
basic method has been used in scientific 
work for some time now. However, it's 
the present applications that are new, 
stemming from the work of people like 
John Whitney. 

Slit-scan is applicable to only a cer¬ 
tain few special situations, but what it 
means to the modern film-maker is that 
he can take something that is essentially 
dull, flat and static and turn it into 
something dimensional, with movement 
and depth and color—something that is 
visually much more exciting on the 
screen. ■ 

16mm & 35mm b&w processing and 
printing. Complete 16mm COLOR Ekta- 
chrome processing. Magnetic sound strip¬ 
ing for 16mm-8mm and Super 8mm- 

, Vacuumate film 
treatment. 
16mm Optical 
Transfers. 

QUEBEC 265 Vitre Street West, Montreal, Quebec 
FILM LABS Telephone (514) 861-5483 

AIRPLANES-HELICOPTERS 
Aerial Photography and everything in 
aviation including balloons, jenny's to 
jets, mock-ups and a fleet of single 
and multi-engine planes & helicopters, 
all with camera mounts. Complete mo¬ 
tion-picture and TV service from the 
oldest and most experienced company 
in the industry. S. A. G. pilots. 

TALLMANTZ AVIATION INC. 
Frank Tollman, Pres. 

Orange County Airport, Santa Ana, Calif. 

(714) 545-1193 or (213) 628-2770 

Now working: Catch 22 

BOLEX ACCESSORIES 
■ 24-Frame Sync. Camera motor—115V 
■ Var. Speed Battery Camera motor—24V 
■ 400-ft. Magazine w/400' counter in camera 
■ Intervaltimer—Range IVa sec. to 36 min. 
■ Animation motor for new single-frame shaft 

Write for New Bolex Accessory Catalog. 

STEVENS ENGINEERING CO. 
Dept. A, 340 Newport Blvd., 
Newport Beach. Calif. 92660 

S OUND 
TRIPING 

AERCO 
Box 171 Pennsauken, N.J. 08110 

PROFESSIONAL 
LAMINATED SOUND STRIPING 

THE 

SINCE 195a 

16mm 
Super 8mm 
& reg. 8mm 

$.03 per ft. 

"The Best in the World” — 380 Ft. Minimum Order 
7361/2 SO. ATLANTIC BLVD. 

LOS ANGELES, CALIFORNIA 90022 
Fast Service — Free Brochure 

Henry 
Grossman 
Associates 

• Rite Lite Projector Iris 
• HGA Film Cleaner Pad 
• HGA Ft Lambert meter 
• Special Audio devices 

to your specs 
Send for literature 
519 S. Fifth Ave., 
Mt. Vernon, N.Y. 10550 

(914) 664-5393 

Printed 
Motion Picture 
Titles, Cards or 

Animation 
Cels 

Type printed in position 

to your layout for busi¬ 

ness, educational, or 

technical films 

Keith LaBar 
179 No. Martel Ave. 

Los Angeles, Calif. 90036 

(213) 934-1126 
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BUY-SELL-SWAP HERE 
STUDIO PRODUCTION EQUIPMENT 

400' 16mm B&H Mags. $95.00. PHOTO¬ 
MART, 228 S. Franklin, Tampa, Fla. 33602 

OXBERRY Master Series Filmstrip/Slide 
Stand complete with automatic rack-over 
35mm/16mm registration pin camera 
$10,500.00. Acme 35 Filmstrip camera with 
stand $4,500.00. UNIVERSITY SUPPLIERS, 
225 E. Ohio St., Chicago, III. 60610, (312) 
467-6457 

BEAULIEU R 16 Auto. Angenieux 12-120 9 
accessories $1895.00. GEOFFREY 
GRAHAM, Sherman, Conn. 06784 

ARRIFLEX 16S. Schneider 10, 25 & 50 mm 
lenses, V.S. Motor, 2 magazines, torque 
motor, battery with charger, matte box, case 
accessories. Just overhauled. $2800. 
213/654-2886. 

ANGENIEUX 12 to 120 zoom with Arri 
mount, sunshade, behind the lens filter kit. 
$550.00. 213/654-2886 

KODAK 5233 Film, new 1000' rolls IVid per 
foot! Same emulsion number. Guaranteed. 
GREAT EASTERN CORPORATION, Box 
86, Boston, Mass. 02120 

ANTIQUE 16mm Kodascope (1923). Like 
new. Other items: Proj/cam—16 & 35. LE 
PAGE, Box 2862, Balboa, Canal Zone 

BELL & HOWELL 202 optical/magnetic 
16mm projector with external sync motor 
and Gilmer belt drive. DAVID WEINKAUF, 
Edenboro State College, Edenboro, Penn. 
16412 

ARRIFLEX M—pilotone—never used—w/200 
ft. magazine. $2900.00. Angenieux 12-120 
never used $850.00. Write SKIP BROWN, 
CBS News JUSPAO, APO 96243, San 
Francisco. Will be in Seattle-S.F. and Los 
Angeles Nov.Dec. 

SYNC BEEP—1/4 inch tape prerecorded with 
high-level 1000 eye. tone, backed with special 
pressure-sensitive adhesive for quickly affixing 
visual and audible sync indication on any 
magnetic film or tape. Industry-wide accept¬ 
ance. Send $2.50 cash, check or money order 
for postpaid packet containing 20 strips total¬ 
ling 100 35mm frames. (NEW ADDRESS) 
D. P. UPTON COMPANY, P. O. Box 5052 
Tucson, Arizona 85703. 

FILTER SLOT Filmo or Auricon, quick 
service. PHOTOMART, 228 S. Franklin, 
Tampa, Fla. 

PROFESSIONAL CINE PRODUCTS builds a 
14-oz. combination optical magnetic amplifer 
for Cine Voice. 

Free from PROFESSIONAL CINE PRO¬ 
DUCTS 1 set ZOOM-SEE RINGS 1 sunshade 
and 1 series 9 glass filter with every 12 to 120 
zoom we sell. 

STUDIO PRODUCTION EQUIPMENT 

ARRIFLEX 35mm ll-C Camera, 28-50-75mm 
lenses, two 400-foot magazines, VS motor, 
matte box, battery, case. Late. Same as new. 
$3,150.00. VICTOR DUNCAN, 11043 
Gratiot Ave., Detroit, Mich. 48213. Tel: 
(313) 371-4920 

MITCHELL MARK II REFLEX CAMERA. 
Top Mounted Magazine. 20mm; 25mm; 
35mm; 50mm; 75mm; 100mm; Super Baltar 
Lenses. Follow Focus. Variable and High- 
Speed Motors. 2 Magazines and Matte Box. 
Mitchell NC Type Camera converted to Re¬ 
flex. 2-35mm Film Recorders. Equipment in 
States. J. BURGI CONTNER, A.S.C., P. O. 
Box 239, Freeport, Grand Bahama 

PROFESSIONAL CINE PRODUCTS gives 48 
hours service on FILMO & AURICON 
FILTER SLOTS. Also quick service on Auri¬ 
con and filmo repairs. 

PROFESSIONAL CINE PRODUCTS sells 
all types of CONVERSIONS. 

STELLAVOX pilotone recorder, complete 
$495; 1200 ft Mauer mags., $475 ea; Canon 
scoopic demonstrator $795; Folding shoulder 
pods, new $49.50. PROFESSIONAL CINE 
PRODUCTS, 2959 Ladybird Lane, Dallas, 
Texas 75220. 

PRODUCTS AVAILABLE 

KINGKLAPPER for slating verite shooting. 
Beep-light with take and roll numbers. 
DOCUMENT, 630 Ninth Avenue, NY 10036 

RENTALS 

STEENBECK EDITING ROOMS 
NYC 212-765-3795 

Rent At The Right Price! 
NAGRA Recorders—$10.00 Per Day 

Shotgun Mikes—$5.00 
All Sound Accessories Available 

12-120 ZOOM—$15.00 
12-240 ZOOM—$25.00 
15-150 ZOOM—$15.00 
9.5-95 ZOOM—$20.00 

Arriflex S, Arri M, Arri BL 
Auricons, Eclairs, Scoopics 

High Speed Milliken DBM-5-C and 
DBM-5-2 to 500 FPS 
Underwater Cameras 

Write for complete rental list 
CINELEASE INC. 
1331 Ponus Ridge, 

New Canaan, Conn. 06840 

MOVING? 
When changing your address, please noti¬ 
fy us at least four weeks in advance. BE 
SURE to give your FORMER address as 
well as your NEW ADDRESS and ZIP 
CODE. 

AMERICAN CINEMATOGRAPHER 

SERVICES AVAILABLE 

GOING TO SHOOT IN PUERTO RICO? 
Contact TONY RIGUS. Complete equipment. 
Arriflex camera. Best assistant director or 
Unit manager. Experience. Languages: Span¬ 
ish, English, Italian, French. 607 Condado 
Ave : Office 705. San Juan, P.R. Phone: 
722-1809 

16mm sound cinematography, San Francisco 
area. PAUL ARATOW (415) 655-5794. 

CAMERAMAN, Oct. graduate of Brooks mo¬ 
tion picture training; all phases of production. 
Desires travel, wildlife, documentary, or re¬ 
search work anywhere in the world. Complete 
Bolex Rex 5 & 4 wheel drive truck. REG 
EMMERT, 427 W. Islay, #16, Santa Barbara, 
Calif. 

16mm PHOTOGRAPHY, sound. Mathewson, 
9551 James Circle, Villa Park, Calif. 637-5910 

WE SPECIALIZE in filming on location in 
LATIN AMERICA for documentaries, 
commercials, travelogues, etc. Complete crew 
and equipment. Write Gustavo Nieto Roa, 
449 E. 14 Street, Suite 8A, New York, N.Y. 
10009 

WANTED 

16mm shuttle and 16mm sprockets for OX- 
BERRY 16/35 camera. JAY H. SCHIFF, 500 
Cornelia Ave., Chicago III. 60657. (312) LA 
5-7340 

NEED HOUSTON K-9 or Fairchild Mini 
-Rapid processor. BRUCE WEBSTER, 2210 
Boyd, Midland, Texas 79701. 

Set of 1968 American Cinematographer Maga¬ 
zine issues. F. SPI ESS, TDF Films, 980 Yonge 
St., Toronto, Canada. 

PROFESSIONAL CINE PRODUCTS HAS 
MOVED TO 2959 LADYBIRD LANE, 
DALLAS, TEXAS 75220. AC 214 FL7-3045. 

PROFESSIONAL CINE PRODUCTS repairs 
all types of CONVERSIONS. 

AUTOMATIC DAYLIGHT PROCESSOR 
* Processes up lo 200 Ft. 

# Super 8 to 105mm 

• Movie—X-Ray—Microfilm 

S Motor Driven—Portable 

# Black & White—Color 

• 400 Ft. Tank Available 

# Guaranteed 

Write for Free Literature, 

MICRO RECORD CORP. 

FOR ALL 16mm LAB SERVICES 

[WESTERN Oe 
312 S. Pearl St.—Denver, Colo. 80209 

8764 Beverly Blvd., Hollywood, Ca. 90048 

RATES: Ads set In lightface type, 30* per word. Minimum ad, $3.00. Text set in case) $3.00 per line. Send copy with remittance to cover payment to Editorial 
lightface capital letters (except 1st word and advertiser's name) 50c per word. Office, American Cinematographer, P.0. Box 2230, Hollywood 28, Calif. Forms 
Modified display format (text set in boldface type, capitals or upper-and-lower close 1st of month preceding date of issue. 
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CREATE THE 
Right MOOD 
EVERY TIME 

with the 

"MAJOR" 
PRODUCTION 

MUSIC 
LIBRARY 

"MAJOR" offers you a full 
65 hours of background 
production music for titles, 
bridges, background-for 
scoring, editing, recording and 
dubbing music for your: 

• FEATURE PRODUCTIONS 

• DOCUMENTARIES 

• TV FILMS 

• SLIDE FILMS 

• ANIMATION 

• INDUSTRIAL FILMS 

• SALES PRESENTATIONS 

• COMMERCIALS 

• EDUCATIONAL 

"MAJOR" specializes in sound 
-you get exceptional technical 
know-how and beautifully- 
recorded original music on 
LP records or %-lnch Tape, 
or on 16 or 35mm Mag. 
Tape ready for a mix. 
IMPORTANT: "Major" owns its own 
copyrights on all production mood 
music in its library. World rights availa¬ 
ble to you on a completely sound legal 
basis. Re-recording rights available on a 
''per selection" or "unlimited use" flat 
fee arrangement. 

WRITE FOR 135-PAGE CATALOGUE TO 

THOMAS J. VALENTINO 
INCORPORATED 

Established 1932 

150 W. 46 St. New York 10036 
or phone (212) 246-4675 
Also available: Detailed Catalogue 
of our complete LP library of 
471 Sound Effects. 
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ERNESTO CAPARROS ASC 
Director of Photography 

MU 8-0263 
New York City 

OWARD A. ANDERSON CO. 

CREATORS OF DISTINCTIVE IDEAS AND DESIGNS FOR 
SPECIAL PHOTOGRAPHIC EFFECTS AND OPTICALS FOR 

MOTION PICTURES AND TELEVISION. 

HE PACESETTER IN TECHNOLOGICAL ADVANCES. 

I i 
PARAMOUNT STUDIOS (STAGE 3) 

5451 MARATHON STREET 

HOLLYWOOD. CALIFORNIA 90038 

HO 3-0100 (EXT. 2001) 

•TITLES •MINIATURES • BLUE BACKING 

•INSERTS • MATTE PAINTINGS 

wii; 
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OUR NEW FREZZOLINI #537 CONVERSION 
WILL CREATE A BRAND-NEW STANDARD OF 
MOTION PICTURE PRODUCTION TECHNIQUE. 

•Mr Crystal-Control Sync Generator Built-in. Wt. 2.6 ozs. 
(use either wireless or cord-to-camera) 

tfr Strobe-like Wand Positive Picture Start Mark. Wt. 1.3 ozs. 

■Jf 400 Cycle Positive Sound Start Mark. Wt. 0.3 ozs. 

FIELD TESTED ON NEWS DOCUMENTARY 
FILM PRODUCTION FOR A FULL YEAR! 

General Research Laboratories mvisiOM Frezzolini Electronics Inc. 
7 Valley St., Hawthorne, N. J. 07506 PHONE: (201) 427-1160 

Expanded indicator scale 
shows clear reading of as 
little as Va-frame speed 
deviation. 

FREZZ-O-TACH EYE-LEVEL POSITIVE SPEED INDICATOR 
INSTALLATION ON ALL 16MM 400-FOOT CONVERSIONS. 

Don't be in doubt. Our 
installation includes solid- 
state instrumentation. 
Weight 2.2 ozs. 



ana yzmg 
anayzing 
anayzing 
ana yzi ng 
ana yzi ng 
to provide the best color sound prints 
you can buy . . . Color-Correct ©prints 

by ran MOTION PICTURES The World's Most Sophisticated Film Lab 

65 K STREET, NORTHEAST • WASHINGTON, D.C. 20002 • 202-783-2700 


