


SOS/Takita 
Super 8mm 
Continuous Printer 
$6500r SEE US AT 

SMPTE, 
BOOTHS 88-89 

If we made them here, the identical 
printer would cost $12,500* 
The U. S. production price gives you an idea 
of the extensive quality and features built into 
these precision printers. It also tells you why 
more and more professionals in the U. S. are 
buying them: SOS/Takita Printers deliver more 
for the money. They give you rock steady 
prints in black and white or color. Every im¬ 
portant feature is standard, including preci¬ 
sion printing sprockets, roller gates, ball 
bearing rollers, torque take-up motors, 2000 
t For export, request F.O.B. JAPAN price list. 

foot feed and take-up flanges, and semi¬ 
automatic light change (fully automatic color 
and density changes optional). Super 8mm, 
16mm (handles regular 8mm, too) and 35mm 
sizes will reproduce academy, silent, sound 
only, or full width images. All are available in 
a variety of formats and all are backed by SOS 
for service and performance. 

SOS/Takita Motion Picture Printers can 
help you do a professional job at a very mod¬ 
erate price. For complete literature on the 
entire line, including continuous and optical 
reduction printers, address Dept. AC-9-0 

*Based on estimates provided by SOS engineers 

SOS PHOTO-CINE-OPTICS, INC 
A DIVISION OF F&B/CECO INDUSTRIES,INC. 

EAST: 40 Kero Road, Carlstadt, New Jersey 07072 • (201) 939-5250 
315 West 43rd Street, New York, N.Y. 10036 *(212) 586-1420 

WEST: 7051 Santa Monica Blvd., Hollywood, Calif. 90038 • (213) 469-3601 
SOUTH: 51 East 10th Avenue, Hialeah, Florida 33010 • (305) 888-4604 
D.C.: 2215 M. St., N.W., Washington, D.C. 20037 • (202) 659-9600 



LOW COST ROLLS-SIZE 48 in. x 50 ft. 

BerkeyteJ key-Color Tran, Inc. 
Photo Inc.LSJ 1015 Chestnut Street, Burbank, California 91502 / Telephone: (213) 843-1200 / Cable: ColorTran / Telex: 67-7^52 
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• easy to trim-mount-remove 
will not peel • durable 



We set out to make a cameraman’s job 
easier. The lighter his load, the more ef¬ 
fective he can be. 

So we built the SSIII. 
It’s the lightest 16mm single/double 

system sound camera available. 
But the best thing about the SSIII is the 

way it works. Like a charm. Under 
the worst possible conditions. It 
performed on the Arctic voyage 
of the S.S. Manhattan. And in the 

swamps and jungles of Vietnam. 
Wherever it goes, it does the job. With¬ 

out doing a job on the cameraman’s back. 
Our Peter Waldeck can give you prices 
and specifications. 

Give him a call (212/LT 1-1060) and 
we’ll put our camera where our mouth is. 

General Camera Corporation 
321 West 44th Street 
New York, N.Y. 10036 
(212) 581-1060 

We think a cameraman should 
work with his head. 

Not his back. 

THE SSIII SYSTEM: GCA amplifier, SSIII, G.C. mini-finder, G.C. 
lightweight 400-ft. magazine, G.C. cine-pod, GPS-6 crystal power 
supply. 
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Fouad Said's Cinemobiles and 
Arriflex 35: 

Rsuluvnv Awarffl Winnpp bauciiii final u minusi < 
combine to slash costs 

Cinemobiles, the complete movie studios on 
wheels, are revolutionizing location produc¬ 
tion while lowering costs. “The output of the 
Cinemobiles,” stated their creator, Fouad 
Said, “is now more than any single studio in 
the world.” It’s understandable, in view of the 
vehicles’ system of getting personnel and 
equipment to location as a single unit, doing 
the job more efficiently, and moving on 
quickly to the next location. 

One would think that the Cinemobiles’ prac¬ 
ticality and stunning success would have 
been obvious from inception. But when seek¬ 

ing underwriting from the majors five years ago, Mr. Said found his con¬ 
cept was too radical to win their confidence. The turning point came 
when he met Sheldon Leonard, in the process of planning his “I SPY” TV 
series. “Sheldon wanted the total authenticity of location shooting,” con¬ 
tinued Mr. Said, “and he saw the potentials of the Cinemobile right away.” 

Mr. Said built his Mark I Cinemobile, a 16 foot Econoline modified with 
eleven access doors and customized compartments for all of the equip¬ 
ment. Its contribution was startling. “We could move locations up to eight 
times a day, compared to the usual two . We were able to shoot 13 pages 
of script daily, compared to the usual average of six.” 
Now proven, requests for Cinemobiles began to pour in from major pro¬ 
ducers. “They are confident we save them 20 to 30 percent in costs,” 
relates Mr. Said. Thus an entire family of Cinemobiles has thrived, 23 in 
operation by mid-1970, including the awesome Mark V that carries actors 
and crew of 38 in its top deck, and complete filming facilities below. 
Lightweight, fast-handling equipment is, of course, the substance of pro¬ 
duction hardware, including the new 28 pound Xenon lights which deliver 
more illumination than 135 pound Brutes: battery-powered sound record¬ 
ers; and 35MM Arriflex cameras in profusion. 

Fouad Said concludes, “Without the Arri, there just couldn’t be any Cine¬ 
mobile. It’s the only camera with full professional features that can travel 
like this, and set up so quickly: that’s versatile enough to do all the things 
required—hand-held shots, slow motion, small or big film loads, sync- 
sound shooting with lightweight blimps. It’s really the common denomi¬ 
nator of our fast-moving, go-get-it Cinemobile operations.” 
The Cinemobile has something else in common with the Arriflex: its 
recent endowment with an Academy Award of Merit for outstanding 
achievement. The Arriflex was honored with a similar award in 
1966. Cinemobile and Arriflex—together they put fully professional, 
totally adaptable capability into the settings that really count. 

ARRIFLEX 
CORPORATION OF AMERICA 

P. 0. Box 1050, Woodside, N.Y. 11377 1011 Chestnut Street, Burbank, Calif. 91502 

mm 
■ ; 
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Director of Photography, Richard C. Glouner, and his crew testing the 
Cinemobile Location Studio for use on his next feature film. 
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Tvou'bled. by out-of-foous pictures? 

Troubled by emulsion 

p>ile-mp in. your camera, gate? 

Troubled, by distracting camera 

noise when shooting subjects -wbo 

should, not be distracted from what 

they are doing? 

Troubled by cameras that are 

always in need of repair and 

adj ustment ? 

If so, switch to Auricon, the only 16mm Camera that 
guarantees you protection against all these troubles, 
because it is so well designed! The Auricon is a superb 
picture-taking Camera, yet silent in operation, so that 
at small extra cost for the Sound Equipment, it can 
even record Optical or Filmagnetic sound in addition 
to shooting your professional pictures. 

GUARANTEE 
All Auricon Equipment is sold with 
a 30-day money back Guarantee 
and a 1 year Service Warranty. 
You must be satisfied! 

AURICON SUPER-1200, takes 1200 ft. Runs 33 min. $6425.00 & up 

AURICON “PR0-600 SPECIAL,” takes 400 ft. Runs 11 min. $1620.00 & up 

AURICON PR0-600, takes 600 ft. Runs I61/2 min. $1820.00 & up 

CINE-VOICE II, takes 100 ft. Runs 2% min. $1180.00 & up 

Write for your free copy of the 74-page Auricon Catalog 

6902 Rcmaine St., Hollywood 38, Oalif. 

HOLLYWOOD 3-OS 31 

MANUFACTURERS OF* PROFESSIONAL 

16MH CAMERAS SINCE 1931 



LIGHTING THE SHOW FOR OVER 30 YEARS! 

In 1956 thousands witnes¬ 
sed the This Is Your Life 
Network Show honoring 
Ernest Breech. Lighting was 
by Jack A. Frost. 

Tons of Frost lighting equip¬ 
ment traveled to Havana for 
this 1958 Steve Allen TV 
Show. Today Frost experts 
are still lighting "the show" 
wherevertemporary lighting 
and power are needed. 

Frost has been creating ar¬ 
tistic lighting effects for 
special exhibits, such as this 
Flower Show, for over a 
quarter of a century. 

The first Auto Show in Det¬ 
roit's Cobo Hall started right 
with lighting by Frost and 
Frost is still lighting these 
important shows. 

Just call the EXPERTS/JACKA.FR#ST 
HOME OFFICE COBO HALL OFFICE 
234 Piquette Avenue 1 Washington Blvd.. Rm. 3143 
Detroit, Michigan 48202 Detroit, Michigan 48226 
Phone: Area 313. TR 3-8030 Phone: Area 313. WO 2-1255 





O Patton 

O The Boys In The Band 

O Hello, Dolly 

O The Christine Jorgensen Story 

OM»A*S*H 

O The Landlord 

O Butch Cassidy and the Sundance Kid 

O One More Time 

O The Prime of Miss Jean Brodie 

O Cold Turkey 

OTora!Tora!Tora! 

O They Call Me Mister Tibbs 

O The Hawaiians 

O Myra Breckinridge 

O They Shoot Horses, Don’t They? 

O Pieces of Dreams 

O Fiddler on the Roof 

O Midnight Cowboy 

O The Great White Hope 

O The Revolutionary 

O Beyond The Valley of the Dolls 

O Gaily, Gaily 

O Hello-Goodbye 

O The Kremlin Letter 

O Song of Norway 

O If It’s Tuesday, This Must be Belgium 

O Pussycat, Pussycat-I Love You 

O Cotton Comes to Harlem 

all in the winner’s circle... 

color 
tX| 

deluxe 

NEW YORK □ CHICAGO □ HOLLYWOOD 
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UNIQUE UNDERWATER CINEMATOGRAPHY EQUIPMENT 
-• ':V; ’■ ' ■ i ' - 

TIME-LAPSE UNDERWATER 
CINEMATOGRAPHY SYSTEM 

Sea Research and Development, Inc., 
of Bartow, Florida, has continued the 
development of a system designed and 
originally marketed by J. R. Bailey of 
Bailey Oceanic Systems Company of 
Toronto, Canada, known as the Movie- 
Marine1 m system. 

Sediment transport studies by geo¬ 
logical oceanographers was the specific 
requirement for which the time-lapse 
capability was incorporated as a stan¬ 
dard component of this system. 

The present off-the-shelf system is 
built around the Bolex 16mm camera 
with 100' reel capacity, and is described 
as the MovieMarine 100/Sixteen. The 
second generation is in the final stages 
and will be known as the MovieMarine 
400/Sixteen and will accommodate the 
400' magazine.: 

The MovieMarine system housing is a 
rugged casting of the alloy al-mag 35. 
The "Lapse-Mate" which is a solid state 
lapse timer is mounted behind the cam¬ 
era and can be employed with any 
camera which is equipped with a single 
frame cable release socket. Weighing 
only 30 ounces (size: 2"x4%"x51/2") 

there are no cams, gears, or motors and 
the solenoid, which is the only moving 
part, acts through a cable release. There¬ 
fore no vibration reaches the camera. 

The 24 volt, solid-state operation has 
a repeatability of ±2% with an infinitely 
variable range from 4 seconds to 3 
minutes. An extended lapse range for up 
to 6 minutes is presently being devel¬ 
oped. Power requirements of the 
24 VDC component are 2 amps inter¬ 
mittent and 2 amps on the delay cycle. 

Power for the lapse time unit, the 
camera motor and the accessory lighting 
components of the system is supplied 
by the 24v power pack which is an 
integral part of the MovieMarine 100/ 
Sixteen system and is also contained in 
the housing. 

A synchronization unit which is em¬ 
ployed to perfectly synchronize the 
shutter opening with an electrical flash, 
strobe, or any other electrical counter 
that requires an electrical pulse to coin¬ 
cide with each frame of film exposed, is 
also in use with the system. The "Juba- 
Sync" can be used in a normally open, 
closed, or both circuit configuration on 
any camera that has a 1:1 frame shaft. 

PANAVISION UNDERWATER 
CAMERA AND HOUSING 

Although Panavision's underwater 
camera-housing combination has been 
available for some time, its uniqueness 
in application to the 65mm "true wide¬ 
screen" format entitles it to special 
mention. 

Panavision has designed and manu¬ 
factured for the Panaflex 65mm hand¬ 
held camera an underwater housing 
which makes it possible to descend to a 
depth of 100 feet with the camera. 

Cast in lightweight aluminum, the 
housing conforms to the Panaflex Cam¬ 
era and provides a streamlined, easily- 
handled piece of equipment. The cam¬ 
era is mounted on a removable deck 
which slides in and out of the housing in 
a matter of seconds. The entire rear end 
of the housing detaches from its main 
body for quick access to the camera and 
is secured in place by virtue of a single 
clamp. 

Every control necessary for the oper¬ 
ation of the camera is accessible to the 
operator. Lens focus, T/stop, motor 

MAXIMUM SCREEN BRIGHTNESS 
EXCELLENT LIGHT UNIFORMITY 
EASILY ADAPTABLE TO ALL PROJECTORS 
UNEQUALLED OPTICAL EFFICIENCY 
LOW MAINTENANCE 
NUMEROUS SAFETY FEATURES 
OZONE FREE 
16mm SYSTEMS TOTALLY PORTABLE 

THE CINE-X XENON LAMPHOUSE GIVES MORE SCREEN BRIGHTNESS 

THAN ANY SYSTEM NOW AVAILABLE. IT HAS SUPERIOR PERFOR¬ 

MANCE, RELIABILITY, AND QUALITY. BETTER, MORE PROFESSIONAL AND 

EYE APPEALING PRESENTATIONS ARE MADE WITH THE CINE-X LAMP- 
HOUSE. WE CUSTOM DESIGN TO SOLVE YOUR PROBLEMS. 

• MORE FACTS? SPECIAL NEEDS? DEMONSTRATION? CALL OR WRITE US. 

OPTICAL RADIATION CORPORATION 
BRIGHTER PRODUCTS THROUGH SCIENCE AND TECHNOLOGY 

2626 SOUTH PECK ROAD • MONROVIA, CALIFORNIA 91016 (213) 446-6133 
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‘Of course for me a super-8 camera 
is only for fun. For personal shooting. 
Who wants to carry professional 
equipment on a holiday? But, until 
this one, super-8s weren’t fun for me 
because they wouldn’t do what I wanted. 
They made me shoot too far away. And, 
even when I want amateur fun, I can’t 
go back to amateur limitations.” 

The Bolex 160, one of the three new 
Boiex Macrozooms. First super-8s to let 
you film anything you can see—because 
they focus from one inch to infinity. 

Power zoom • single-frame rei 
• 3 speeds • electric drive ♦ automatic 
through-the-lens light metering 
with manual over-ride. 

For more information, or the 
. 

name of your nearest dealer, write 
to address below: 

Pailfard Incorporated 
1900 Lower Road, Linden, N.J. 07036. 
Other products: Hasselblad came 
accessories, Hermes typewriters 
and figuring machines. 

!i|® 



From Birns & Sawyer 

Need power? . .. Quiet power? 
Birns & Sawyer introduces a new dimension in silent 

power generation ... a whole new world of instant, 
silent, push-button light ... a mobile powerhouse that 
turns on the sun wherever and whenever you need it! 

Silent power? 
How Come? 
Because with power to spare, it breaks right through 

the “on location” light barrier. Operates close to the 
production set, eliminates long cable runs — sets a new 
standard for quiet power! The noise emission level at 
6 feet is that of normal conversation, only 55db! 
Because, it can be operated in residential and other 
areas where silence is a factor! 

Because it is independent of any connecting services! 
The unit is completely enclosed, weatherproof, totally 
self-contained, ready to roll. Built-in cabinets and 
locked storage racks hold a full complement of lights, 
stands, cables, spider boxes, century stands and flags. 

World-renowned for reliability in rugged power ap¬ 
plications, the Swedish Saab-Scania Diesel Engine can 

operate for months at 1500 RPM, 1000 ampere con¬ 
tinuous operation without overload. Ingeniously in¬ 
sulated and sound-baffled, the unit develops 120KW at 
120 volts DC (±2/2%) under automatic voltage control. 

Go on location and pack your studio lighting with 
you. Call or write Birns & Sawyer* today. Because — 
in a mobile power plant — it’s the newest, best engi¬ 
neered and constructed generator — and available in 
AC or DC. 

Go on location and pack your studio lighting with 
you. Call or write Birns & Sawyer* today. Because — 
in a mobile power plant — it’s the newest, best engi¬ 
neered and constructed generator. These silent gener¬ 
ators are also available in 150 ampere AC or DC. All 
generator units are available with or without trucks. 

*BIRNS ir SAWYER, INC. is the exclusive importer- 
distributor of these units. Note available for rent or sale. 
Rental is $250 daily, plus mileage and fuel charges; 
sales price is $49,500 complete with truck. 

BIRNS & SAWYER, INC. 
(213) 466-8211 ■ CABLE: BIRNSAW 

1026 NORTH HIGHLAND AVENUE ■ LOS ANGELES, CALIFORNIA 90038 

OVERSEAS BRANCHES: Birns i? Sawyer (England), Dene Lodge, Eaton Park Rd., 
Cobham, Surrey, England; Birns <Lr Sawyer (Aust.) Pty. Ltd., 19-21 Cleg St., St. 
Leonards, Sydney, N.S.W., Australia 2065; Birns Sawyer - Hong Kong, 17th Floor, 
Union House, Hong Kong, B.C.C. 

”*1 

* 

4 
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16 MM PROCESSING 
SERVICE IS A LOT 

OF CHARLES FLOYDS 

Dallas is a top-ranking film center, and towering high in the complex 

is Southwest Film Laboratory and SWFL customer service men like 

Charles Floyd who keep America’s 16 MM producers happy. This has 

been a “happening" for producers using Southwest over the past 

20 years. A call to SWFL on your next film will prove our point on: 

helpfulness — efficiency — speed — accuracy — and above all. . . . 

quality. If you need such service in your 16 MM processing needs, 

SWFL will restore your faith, and fast. Call us now. Meanwhile, write 

for your copy of the latest price list. 

CUSTOM SERVICES 
Daily processing of the entire family of 
16mm Ektachrome films, B&W Negative & 
B&W Reversal. 

Color & B&W Dailies. 

Exclusive TRIAD® Additive Computerized 
Duplicating Process. 

Color Internegative/Positive with TRIAD® 
Additive Scene-To-Scene Color Corrections. 

Editorial Services — Creative Editing, Con¬ 
forming, Editing Room Rental, Interlock Pro¬ 
jection Facilities. 

Complete Recording, Re-Recording, Music 
Scoring, Multiple Channel Mixing, Westrex 
Optical Track Royalty Free, and Westrex 
Electronic-print Transfers. 

1:1 Optical Printing. 

Ultrasonic Cleaning. 

Equipment Sales and Rentals. 

ITHWEST FILM Li 
3024 FORT WORTH AVENUE* A/C 214 331-8347 * DALLAS, TEXAS 75211 
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IN EUROPE? 
The Worlds first 
25-500mm zoom lens 
for 55 mm cameras. 
Exclusively available from 
Samuelsons of London. 

* 

* 

SAMUUSON/U0LLYWOOD MOBILE 
The concept of the Samuelson/Hollywood Mobile is an exciting one. 
Into a single vehicle we have packed ... 41 lamps (of the latest type), a 750 kVA 
alternator, reflectors, grip equipment, two dollies including an Elemack, a 
lavator/darkroom, an illuminated make-up mirror, all manner of things like scrims, 
dots, butterflies, apple boxes, dichroics, acrylics, even deck chairs... and with 
enough space left to pack away the camera and sound equipment of YOUR choice. 
Compact, flexible and tailored to movie making in the modern manner. 

FOR ALL YOUR PRODUCTION REQUIREMENTS 
CAMERAS: 

LENSES: 

PANAVISION: 
DOLLIES: 
CRANES: 

TRIPOD HEADS: 
HELICOPTER MOUNTS: 
LIGHTING EQUIPMENT: 

RECORDERS: 
SOUND ACCESSORIES: 

TELECOMMUNICATIONS: 

SOUND TRANSFER: 
EDITING EQUIPMENT: 

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 & Worrall. 
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. 
%in., 8, 16,17.5 and 35mm., by Westrex. 
Moviola & Steenbeck Editing Machines, Joiners, 
Synchronisers, Moy Numbering Machines, etc. 

EDITING FACILITIES: 

DUBBING: 
VIEWING: 

PORTABLE PROJECTION: 
STILL CAMERAS: 

CLOSED CIRCUITT.V.: 

CAMERA CARS: 

PRODUCTION FACILITIES: 
TECHNICIANS: 
FREIGHT AND 

PASSENGER HANDLING: 

Cutting Rooms, Productions Offices, Music & 
Effects Libraries, Mobile Cutting Room 8i 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 & rear platforms, Casper Camera 
Cars. 

Full technical crews as required. 
All grades. 

Our own Offices at London 8i Amsterdam Airports. 

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

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

►>»»»] 
SAMUELSO/V 
FILM SERVICE 

LIMITED 
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Would you be 
astonished? 

A 16mm producer in a distant city who for years has had 
all his laboratory work done at MPL, recently came to visit us for 
the first time. He said he was astonished at what he saw, and ex¬ 
claimed, “I had no idea of the size of this place!” 

MPL is a large laboratory, but we take no pride in our mere 
size. If we have reason to be proud of anything, it is that we have 
a complete 16mm laboratory, fully staffed and fully equipped, 
affording our customers an unusually comprehensive service. 

Our extraordinary growth in the past 15 years attests to 
the fact that we consistently give our customers, in every part of 
this country, prints of superior quality—and do it promptly. 

We give them the same quality and service on 8mm film. 
If you want a dependable, comprehensive laboratory that 

gives you prints of superior quality, and promptly, send us your 
film today! 

MPL’s Comprehensive Services Include: 
PROCESSING: 
B & W Reversal 
B & W Neg/Pos 
Color ECO and EF 
Color Interneg/Pos 
Reg. & Super 8, also 

PRINTING: 
B & W Interneg/Pos 
B & W Reversal 
Color Interneg/Pos 
Kodachrome Prints 
Ektachrome Prints 
Printing Masters 
Reg. & Super 8, also 

828 

SOUND: 
Original Recording 
Rerecording 
Mixing 
Interlock Screenings 
Sound Optical Transfers 
Music Libraries 

rCV\ 
MK’PIi 

MOTION PICTURE 
LABORATORIES,INC. 
781 South Main Street 
Memphis, Tenn. 38106 

901/948*0456 

PRODUCTION 
SERVICES: 
Editorial 
Conforming A/B Rolls 
Titling 
Film Treatments 
Film Lubrication 
Scripting 

SPECIAL 
SERVICES: 
Color or B & W Videotape to 

Film Transfers 
35mm to 16mm Optical 

Reductions 
16mm Opticals with Effects 
16mm to 8mm Reductions 
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BEL AIR CAMERA 

B 
o 
a 
c 

AND HI-FI 
927 WESTWOOD BOULEVARD 

LOS ANGELES 90024 (213)272-5214 

West Los Angeles Headquarters for ARRIFLEX 
BEL AIR CAMERA has long enjoyed an enviable reputation as an unquestioned source 
of information and counsel on all subjects pertaining to professional and advanced 
amateur 8 and 16mm cinematography. Bel Air Camera’s thoroughly competent staff is 
constantly available to assist in any cinematographic problem. Additionally, every 
available Beaulieu, Arriflex, Siemens and Uher product is instantly available from stock. 
We will be happy to send you literature on any of these superior cinema products. Just 
mail the coupon below, or phone if you prefer. You will enjoy your association with 
Bel Air Camera. 

1. The ARRIFLEX 16S. A highly advanced motion picture camera with mirror-shutter 
reflex viewfinder; ultra precise registration-pin film movement; three lens diver¬ 
gent turret; fps tachometer; takes 100 ft. internal spool —400 ft. external maga¬ 
zines. Rugged, capable, and versatile. Electric motor drive. Available with or 
without motor, lenses, and matte box. An all around 16mm camera, capable of 
producing professional results without complicated operating procedures. The 
famous Arriflex 16M and Arriflex 16BL are also available at Bel Air Camera. Drop 
in and inspect these extremely fine cinema cameras... or write for literature. 

2. The Beaulieu R.16. This is one of the world’s most advanced 16mm motion picture 
cameras. Embracing features not found in any other 16mm camera such as the 
“Reglomatic” (Patented) automatic diaphragm control, mirror shutter, extra luminous 
reflex viewfinder system, electronic speed control, sync sound capabilities, self- 
contained battery, ability to use any C mount or 24 x 36mm miniature camera lens, 
and its extreme light weight, the Beaulieu R.16 can answer, the requirements of 
any cinematographic project. Long the favorite of the news cameramen, it is fast 
becoming the first choice of the “New Cinema” producers. A thorough examination 
of the Beaulieu R.16 will convince you that this is your camera. 

3. UHER 1000 Report Pilot “Sync” Tape Recorder, designed especially for studio 
quality sound motion picture production. Perfectly matched for use with such 
cameras as Beaulieu R16, the Arriflex, the Eclair, etc. The guaranteed frequency 
response of 20-20,000 Hz at its stroboscopically controlled speed of V/2 ips and 
full track recording leaves no margin for error, and results in perfect synchronized 
sound the first time-every time. Fully “climatized” to ignore temperature and 
humidity variations, and ruggedly constructed to withstand the unavoidable abuse 
of “in the field” operation. Combines such specialized features as interruptable 
automatic photo-electric level control, interruptable low frequency filter, Pilotone 
level test button, battery condition test button, off-the-tape monitoring, continuous 
stroboscopic speed control, built-in monitoring speaker, and adjustable playback 
and record equalization, (CCIR or NARTB) 

4. The all-new BEAULIEU 4008ZM (motorized zoom/motorized macro) Super 8 motion 
picture camera fulfills the most exacting demands of the professional camera 
user, and enables the advanced amateur to produce motion pictures far above the 
average range and quality. EXCLUSIVE features include a macro system with 
precise power focusing as close as 1 mm from the surface of the lens, 
motorized zoom with infinitely variable speeds from 2 to 12 seconds, continuously 
variable frame speeds from 2 to 70 ips, and the largest, (27X Magnification!) 
and most brilliant of all Super 8 reflex viewing screens. Standard equipment 
includes the superior Angenieux 8-64 mm f.1:9 automatic zoom lens. Automatic 
exposure control, variable mirrored shutter, interchangeability of lenses. 

5. The HERVIC HYDROFLUID JR. An ultra-precision, sturdy, vibration free tripod 
designed for cameras weighing up to 20 pounds. The only fluid tripod with integral 
ball and built-in spirit level for quick and exact leveling regardless of terrain. 
Velvet smooth pan of 360 degrees, and tilt from plus 85 to minus 85 degrees, 
mounted on pan and tilt shafts to accent its smoothness and precision. Finely 
finished all aluminum construction — only 17 pounds complete with V-groove 
heavy duty wooden legs equipped with secure quick-acting locks. Telescoping 
pan/tilt handle is adjustable for angle and right or left hand operation. The 
largest silicone dampening area in its class of fluid tripods. 3/8 inch tie down 
.screw with quick lock. 

Bel Air Camera and Hi Fi, 
927 Westwood Boulevard, 
Los Angeles, Calif. 90024. 
Please send me literature on the cinema products checked. 
□ Arriflex □ Beaulieu R.16 □ UHER 1000 □ Beaulieu 4008ZM 
□ HERVIC Hydrofluid Jr. □ HUERTIER Dual—8MM Silent/Sound Projector 
Name  '   
Address    
City  State Zip. 



CAPTURE THOSE GOLDEN WORDS 
ON SILVER WITH NEW 

EASTMAN EKTACHROME R PRINT FILM. 
If you’ve worked to get sharp images 

on the screen, you want a sharp sound 
track to go along with it. So you want to 
start using new EASTMAN Ektachrome 
R Print Film 7389, with a silver optical 
sound track. You know what a real 
silver sound track means—crisp, clean 
audio tracks that complement your 
images. Now you’ve got it. 

Silver sound tracks have been hard 
to get because they were tough to proc¬ 
ess. Not any more. 7389 has been devel¬ 
oped to increase lab efficiency in film 
handling and processing. All you need 
to supply is a conventional sound mas¬ 
ter and the lab will take care of the rest. 

But this silver sound track isn’t the 
only thing new in 7389. We’ve also im¬ 
proved the sharpness and exposure 
latitude. Not to mention the fact that its 
sensitivity to variations in lab handling 

has also been decreased. So you get 
prints with the images you want and 
the sound you want with no hassle. 

When we introduced this film last 
year at an SMPTE conference it caused 
a real sensation. We know you’ll feel 
just as enthusiastic once you use it. 

For more data on new EASTMAN 
Ektachrome R Print Film 7389, make 
tracks to one of the offices listed below. 
Then make sound tracks you’ll be 
proud of. 

EASTMAN KODAK COMPANY 
Atlanta: 404/351-6510 
Chicago: 312/654-0200 
Dallas: 214/351-3221 
Hollywood: 213/464-6131 
New York: 212/262-7100 
San Francisco: 
415/776-6055 
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Specializing in equipment for 16mm-35mm 
Feature Productions, TV Commercials, TV News, 

Documentaries, Industrial and Educational Films. 

456 W. 55th ST., NEW YORK, N.Y. 10019 • (212) 757-697 
RENTALS O SALES O SERVICI 

See us at the S.M.P.T.E. Convention / October 4-9, New York Hilton / Booths 74, 75, 76 
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Synchronous 1/4" Tape Recorder 

win syncnromze 
with any camera 

driven by a sync motor, any 
camera equipped with a sync 

generator or any camera 
controlled by a crystal or 

. tuning fork drive- A 

W system. 4 

On demonstration at your nearest NAGRA Dealer □ Or direct inquiries to Nagra Magnetic Recorders, Inc. 
UNITED STATES DISTRIBUTION — SERVICE — SALES 

NAGRA MAGNETIC RECORDERS, INC. 
19 WEST 44th STREET • NEW YORK, NEW YORK 10036 • (212) 661-8066 

Exclusive Distributor in Canada 

BRAUN ELECTRIC CANADA, LTD. 

Southern California — Service — Sales 

RYDER MAGNETIC SALES CORP. 
3269 AMERICAN DRIVE 1147 NO. VINE STREET 

MALTON ONTARIO. CANADA HOLLYWOOD. CALIF. 90038 



Sooner or later, 
you’ll be using KEM. 

It’s not just a machine 
but a 

total editing system. 

Find out why at booths 40-41 of the SMPTE Show, 
or contact us at: 

ELECTRONIC MECHANIC CORPORATION 

Film Center Building/630 Ninth Avenue/New York. N.Y. 10036/Telephone(212) 757-5017 

In Hollywood: I4EEMI HOLLYWOOD, INCORPORATED 

6253 Hollywood Boulevard / Hollywood, Calif. 90028 / Telephone: (213) 461-4396 

CABLE: KEMOTION NEW YORK / TELEX: ITT 421856 KEM U! 



M.T.E. Recording & 
Projection Equipment 
■ System Engineering 
■ Automated technique 
■ Reversible sync-interlock operation 
For your sound studio, screening 
room, preview room and 
conference room. 

MAGNA-TECH ELECTRONIC CO., INC. 
630 Ninth Avenue / New York, N.Y. 10036 

AMERICAN CINEMATOGRAPHER, SEPTEMBER 1970 



THE NCE Cradle Gear Head MODEL CGH 

NEW & Improved 

The CGH Gear Head will carry 30 lbs. Made of 
aluminum and precision gears and bearings. It 
will pan 360° and tilt plus or minus 35°. The pan 
is a 3-position gear arrangement, slow, fast and 
free. The tilt has 2 positions: fast and slow. Top 
plate measures 6Y2." by 8". The quick change in 
speeds is accomplished by a flick of the finger. 
Change in speeds can be made by the cameraman 
in seconds. The weight of the head is approximately 
22 lbs. 

Supplied as standard equipment are: a level, 2 
large, removable handwheels, a balancing riser 
plate and a ball level that will enable the user to 
use the heavy duty ball legs from his C or H head. 
Pan and tilt and tension locks are also standard. 

Other accessories such as a fitted truck constructed 
carrying case, Mitchell flat base adapter, wedge, 
special BL and Eclair micrometer balancing plates 
are also available. 

f- 

Write for prices of the Gear Head and other NCE product’s. 

National Cine Equipment Inc. 
37 West 65th Street, New York City 

Phone (212) 799-4602 Cable: CINENAT 

? 
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American Cinematographer Editor, even more “at sea” than usual, 
boards the Navy's amazing undersea observation vehicle for the 
wackiest voyage since launching of the Good Ship “Lollipop" 

By HERB A. LIGHTMAN 

SEA-SEE "Skipper" Bruce Parks and pro¬ 
ducer/director/cameraman Frank Stitt suit up 
and check out their Rebikoff underwater 
cameras, prior to going over the side for a 
filming session. 

The Isthmus, Catalina Island, California 

The aircraft, a dear old thing just a 
few evolutionary steps removed from 
the original Wright Brothers Special, 
touches down at what passes for an 
airstrip at Catalina Island—but which is, 
in reality, the flat space created by 
chopping off the tops of two moun¬ 
tains. The pilot has to maneuver the 
ancient airfoil like a skateboard to keep 
it from falling off the opposite edge into 
the sea. (Takeoffs are even hairier. The 
runway isn't quite long enough to get 
the craft airborne, so it simply goes 
until it runs out of terra firma, then 
plunges a couple of hundred feet toward 
wave-lashed boulders before struggling 
up into the wild blue yonder. Truly an 
emotional experience!) 

On board with me, and headed for 
the same ultimate adventure, is Leland 
G. "Lee” Collins, Western Technical 
Representative for Arriflex Corporation 
of America. Since we are both former 
Army Signal Corps combat cameramen 
and old hands at coming in on a wing 
and a prayer, the heart-in-the-mouth 
landing doesn't really faze us much— 
especially since we aren't getting shot at 
this trip. 

We are met by a Land Rover which 
trundles us down 45 minutes' worth of 
hairpin curves toward the narrow neck 
of Catalina Island known as The Isth¬ 
mus. In former years the location for 

The SEA-SEE glides toward the open ocean off San Diego, California. Looking somewhat like a 
cozy catamaran houseboat, the vessel is actually a highly sophisticated floating research 
laboratory equipped with the most advanced navigational equipment. 
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Tom Garcia, with Arriflex on tripod, shoots 
scenes topside for a documentary film about 
the unique vessel. 

countless South Sea Island movie ex¬ 
travaganzas, The Isthmus boasts a com¬ 
bination general store-restaurant-bar, a 
few primitive habitations for the people 
who run it, a herd of buffalo, an 
indeterminate number of wild boar and 
a handful of resident humans. 

Snugly billeted in a cluster of mobile 
home-type barracks nearby is a group of 
marine biology students from the Uni¬ 
versity of Southern California, over here 



(LEFT:) The "SEA-SEE" rides lazily at anchor off Catalina Island. (ABOVE 
LEFT:) Contingent aboard the vessel included underwater cameramen, divers, 
engineers, and a bedraggled editor. (RIGHT) Garcia shoots from inside the bubble. 

(LEFT) "Skipper" Bruce Parks, garbed in half a wet-suit, takes the wheel to move the craft out into the open sea. 
(CENTER) Sheltered in a Catalina cove, the "SEA-SEE" patiently awaits the call to duty. At upper left can be seen the 
University of Southern California's Marine Sciences Center. (RIGHT) Underwater cameramen move into position for a 
filming dive. 

(LEFT) "SEA-SEE" designer Larry McKinley, Arriflex Technical Director Lee Collins and Frank Stitt shown on board. 
(CENTER) Moving through azure waters with his Rebikoff camera, cameraman stalks his subject. (RIGHT) Parks, 
McKinley and Stitt hold a strategy session to decide method of handling underwater filming problem of the day. 

(TOP) The "SEA-SEE" 
in dry-dock, getting its 
annual face-lifting. (BOT¬ 
TOM) At dusk, the lights 
of the craft come on and 
send reflections sparkling 
onto the sea. 

Stitt films sharks with Arriflex from inside bubble. "Shirt-sleeve" environment is comfortable and allows 
cameraman to give full attention to filming. Tube leading to bubble is open at the top, but extra air is pumped in 
for comfort. Intercom at right maintains communications between bubble and fore and aft housings. 



(ABOVE) Blissfully unaware that he is about to 
be harpooned, a curious blue shark bellys up to 
the surface and smiles prettily for the camera. 
(BELOW) Frank Stitt takes the plunge. 

The SEA-SEE under construction, with the bubble (in retracted position) clearly showing between the pontoons. Initial configuration was very 
basic, with housings and other accoutrements being added later. 

to do field work at the university's posh 
Marine Sciences Center which is located 
just a halibut's throw on the other side 
of the mountain. There are, if my count 
is right, 14 lusty young knights of the 
sea, plus two comely coeds. They are a 
red-blooded, everyone-into-the-water 
crew, passionately devoted to the study 
of salt water crabs and other undersea 
exotica. We learn that we are to share 
their billets, which turn out to be 
surprisingly comfortable two-bedroom- 
and-bath suites. 

The reason we are here, Lee and I, is 
to spend several days aboard SEA-SEE, 
a new experimental research vessel de¬ 
signed and developed at the Naval 
Undersea Research and Development 
Center (NUC, for short). Our interest in 
this craft is focused on the fact that it 
provides a unique underwater "plat¬ 
form" for the virtually unrestricted 
viewing (and photography) of marine 
mammals and fish. 

SEA-SEE comprises an octagonal 
compartment, installed on a catamaran, 
that extends 10 feet into the water and 
permits 180 degrees of visibility fore 
and aft. The compartment is 7.5 feet 
long with clear plastic hemispherical 
ends. It accommodates two observers 
and also permits photography and 
sound recordings of mammals and fish. 
The eye-level of the occupant seated in 
the compartment is about 6 feet below 
the water surface. 

The shallow-draft vessel has been 
anchored in kelp beds for close-up 
viewing of shallow-water marine life, 
and has also been used to observe y- 
dolphins, whales, sharks, and sea lions at 
sea. Shallow-water bottom and reef sur¬ 
veys have also been successful. 

The catamaran is 50 feet long and 20 

First Mate Bob Hester weighs yellowtail that 
obligingly made itself available for lunch, while 
ever-present cameraman records the event. 
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feet wide. It draws 3.5 feet with the 
compartment raised between the pon¬ 
toons and 10 feet with the compart¬ 
ment extended. The range of the vehicle 
is 300 miles. Maximum speed is 7.5 
knots with the compartment raised and 
3 knots with it extended. Electronic 
equipment and a self-contained elec¬ 
trical generator allow SEA-SEE to 
undertake unescorted coastal navi¬ 
gation. SEA-SEE allows observers to 
follow underwater action without gaps 
in the field of view. 

The vehicle can sleep four—a crew of 
two and two scientists—has a galley on 
board, a head, and an instrumentation 
console. The normal working comple¬ 
ment is four scientists, two crew. 

Home port of SEA-SEE is NUC, San 
Diego. 

Future plans for the vehicle include 
behavioral studies of the natural popula¬ 
tions of delphinoids, with emphasis on 
social structure, radio tagging, and 
tracking. Operations with fish and game 
authorities to evaluate the behavijral 
responses of fish schools to various 
designs of commercial and developmen¬ 
tal fishing nets have been planned, along 
with studies of the feeding behavior of 
pelagic sharks and open-ocean evalua¬ 
tion of an NUC-developed anti-shark 
screen. 

Lee and I have heard wondrous tales 
of SEA-SEE's unexcelled capabilities as 
a mobile platform for underwater cine¬ 
matography, and we are looking for¬ 
ward to giving it our own private shake- 
down along those lines. The voyage 

Parks moves toward the bubble to wipe off its 
surface with a wad of soft mesh material, 
insuring a clear view for the camera lens. 

which we have been invited to join wili 
not involve any of the Navy's technical 
projects, but will be devoted exclusively 
to the filming of a documentary about 
SEA-SEE itself. 

Shortly after arriving at The Isthmus 
we are .introduced to the rollicking 
characters who will be our shipmates 
(boatmates?) for the next several days 
aboard SEA-SEE. They include the fol¬ 
lowing: 

TOM GARCIA—Producer/Director/ 
Cinematographer and Associate Head of 
the Motion Picture Branch at NUC, he 
shoots topside and from inside the 
bubble aboard SEA-SEE. A genial vet¬ 
eran film-maker who has tackled just 
about every type of assignment in the 
course of his career, he works "close to 
the edge" when something cinematic 
develops, and talks like falling into the 
drink with an Arriflex on a shoulder- 
pod is all in the day's work. 

FRANK J. STITT—Producer/Direc¬ 
tor of motion picture productions for 
the Motion Picture Production Section 
of the Naval Undersea Research and 
Development Center. A former Navy 

underwater cameraman, Frank is an 
expert SCUBA diver. Together with 
Roy George, Head of NUC's Audio- 
Visual Division, he is responsible for 
much of the documentary photography 
actually shot in the water for projects 
involving SEA-SEE and others. A jolly 
wet-suited giant, Frank undertakes the 
most perilous projects with professional 
expertise and unfailing good humor. 

L. E. "LARRY" McKINLEY—SE4- 
Continued on Page 896 

The author, atop the tube which leads down into the SEA-SEE's bubble, runs off some Super-8 
footage for his own unofficial documentary of activity aboard the unique craft. In the 
background is Catalina Island, actually a mountain range rising from the sea. 

Too busy to remove the camera from his 
shoulder, dedicated cameraman Tom Garcia 
indulges in a pause that refreshes. 



UNDERSEA WORLD 

OF JACQUES COUSTEAU 

How the most famous of all underwater explorers 
hunts the denizens of the deep with aqualung and 
camera, and shares his adventures with a world wide 
audience of spellbound TV viewers and armchair divers 

By CHARLES LORING 

(TOP RIGHT) Philippe Cousteau, son of famed Capt. Cousteau, explores deep water with the Cousteau camera, assisted by Capt. Philippe Sirot. 
(BELOW LEFT) Exploring a sunken Japanese submarine off the island of Truk. (RIGHT) Thousands of tiny curious fish swarm about underwater 
cameraman preparing to shoot scenes of a sunken wreck for Cousteau TV special. (BOTTOM LEFT) A Humpback whale and calf, photographed 

■ For the past 30 years, the most famous name in undersea exploration has 
been "Cousteau”—Jacques-Yves Cousteau, to be specific. His is a name that 
is synonymous with adventure, and for the last few years he has been sharing 
that unique type of adventure with a world-wide audience by means of the 
television medium. 
■ In January of 1967, Capt. Cousteau began one of the most ambitious 
projects of his colorful career—a three-year around-the-world voyage during 
which he would film 12 hour-long specials in association with MPC 
(Metromedia Producers Corporation) and ABC-TV. The initial four specials, 
telecast during the first year under the general title of "THE UNDERSEA 
WORLD OF JACQUES COUSTEAU", included: "SHARKS", "THE SAV¬ 
AGE WORLD OF THE CORAL JUNGLE", "SEARCH IN THE DEEP" and 
"WHALES". These programs drew glowing praise from the nation's critics 
and educators, as well as enthusiastic response from the public. 
■ Such response was not really surprising, because Capt. Cousteau, having 
co-invented the Aqualung (and thus freed divers from being chained by 
umbilical cord to surface vessels), was one of the true pioneers in achieving 
underwater cinematography of professional theatrical quality. His films, 



(LEFT) Philippe Cousteau started out to be a pilot and actually graduated from flight school before deciding that the undersea world of "inner 
space" held a more rewarding promise of adventure combined with constructive achievement. (CENTER) A photograph taken from atop the 95-foot 
mast of the U.S. Navy research yawl, U.S.S. Saluda, by Philippe, while he was aboard filming porpoise research conducted by scientists of the Naval 
Undersea Research and Development Center in San Diego. (RIGHT) The intrepid cameraman, after taking picture at left, is photographed sliding 
down rope by Jacques Renoir, Calypso's topside Director of Photography. 

(LEFT) Bernard Delemotte hitches a ride by holding onto the fluke of a 50-foot whale, as it ploughs through the deep. (RIGHT) Philippe Cousteau 
takes to the air over Truk waters, with hopes of spotting wrecks of ships to be filmed for TV special. 
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Cameraman films scene of the "Sea-flea" 
one-man submarine, while assistant holds clus¬ 
ter of two 750-watt lights, needed to bring 
out colors in subject. 

based on his books ("The Silent World", 
"The Living Sea" and "World without 
Sun"), had won grand prizes in film 
competitions at Venice, Cannes and 
Paris, as well as three Academy Awards. 
In the course of making these films he 
had experimented with and perfected 
various cinematic methods and tech¬ 
niques of underwater filming which 
have since become standard. 

At this writing, his company, LES 
REQUINS ASSOCIES, in co-production 
with Metromedia, has completed the 
first 12 specials contracted for and is 
well into creating the second dozen. As 
before, his floating base of operations is 
the converted former World War II 
American minesweeper, Calypso, which 
was purchased in 1950 and refitted as a 
revolutionary new type of research ves¬ 
sel. 

The Calypso, 145 feet long and 
weighing 400 tons, is complete with 
sophisticated underwater research 
equipment, electronic apparatus, and 
other special features. These include: 

—Two "Sea Fleas," one-man sub¬ 

marines capable of penetrating to a 
depth of 2000 feet. 

—The "Mysterious Island," a broom¬ 
shaped laboratory more than 80 feet 
long. It can be floated to any given spot, 
its long hollow neck pointed straight 
down into the ocean floor to give 
scientists and divers a tunnel to the 
bottom of the sea. Filled with measur¬ 
ing devices and underwater portholes, it 
is topped by a control center and 
helicopter landing pad. 

—Troikas, cine-sleds which film for 
30 minutes at 15,000 foot depths. 
Towed by Calypso, the Troikas are 
designed to run in very rough, rocky 
landscapes without entanglement. They 
carry a 16mm underwater camera and 
electronic lights. 

—Advanced diving gear with sonar 
devices for maintaining contact with 
other divers; two-way voice communica¬ 
tion; helium and neon breathing appara¬ 
tus. The equipment permits divers to 
descend to a depth of 300 ft. 

—Self-contained suction pipe, a high¬ 
ly refined underwater vacuum cleaner, 
for archeological diggings. 

—Shark cages, to enable divers to 
work submerged even when surrounded 
by hordes of man-killers. 

—A close-up camera with two special 
lights, remote controlled by television 
from Calypso. 

—35mm and 16mm underwater cam¬ 
eras, plus the most highly developed 
underwater lights yet invented. 

—An underwater observation tower 
in the bow where cameras can record 
marine life in action in the lower layers 
of the sea. 

During the almost four years that 
Calypso has been at sea filming the TV 
specials, its various divers and under¬ 
water cameramen have racked up a total 
diving time that is the equivalent of one 
man spending 16 months continuously 
under the sea. 

Oddly enough, the cameramen do 
not shoot from formal scripts prepared 
in advance. They are simply given a 
subject (the behavior of a certain ani¬ 

mal, a sunken treasure ship, etc.) and a 
general idea of how it should be handled 
visually. Then, with no actual plot in 
mind, they simply shoot and keep on 
shooting until enough interesting foot¬ 
age has been accumulated to cut a 
complete story. 

For each individual special, an aver¬ 
age of 150,000 feet of film is shot—to 
be later whittled down to a final 1800 
feet. This is an enormous ratio of film 
shot-to-film used (probably the largest 
in the production of any TV series) and 
may seem to be extravagant. But one 
must understand that shooting takes 
place under all kinds of adverse and 
unpredictable weather conditions, that 
cloudy water often makes it next to 
impossible to shoot good footage and 
that the wide variety of sea animals 
photographed cannot be depended upon 
to do their thing on cue. 

Editing is done in Hollywood with 
the multiple objectives of satisfying the 
sponsor, providing a vicarious true-life 
experience for the armchair diver, cre¬ 
ating a learning tool for the scientist and 
entertaining a wide spectrum of the 
mass audience. 

Whenever possible, filming aboard 
the Calypso is executed with sync- 
sound, using a Nagra recorder. The 
resultant tracks are rarely used in their 
original form as transferred. Instead, 
key sounds are isolated from these 
tracks and re-cut for mixing into a 
discriminating final track that eliminates 
extraneous background noises caused by 
motors, the wind, etc. 

Exposed footage is rushed by plane 
to Hollywood, where it is processed by 
Consolidated Film Industries. The tech¬ 
nicians at CFI are so well acquainted 
with the special problems, requirements 
and conditions under which this footage 
is shot that they automatically know 
exactly how to treat it. Lab reports on 
each processed shipment are sent back 
immediately to the ship by radio. If 
there has been a technical problem, it is 
isolated and a remedy suggested. 

Occasionally, a flying team from the 
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(LEFT) Capt. Jacques-Yves Cousteau steers inflatable boat, while cameraman John Alonzo shoots Eclair camera. Arriflexesand Beaulieus are also used 
for topside filming. (CENTER) Cousteau "models" streamlined aqualung pack of hisown design. (RIGHT) Andre Laban, shown here with Cousteau, is a 
key member of the team. He serves as production co-ordinator, liaison representative with Hollywood and also as underwater cameraman. 



(LEFT) Diver from Calypso rides a "Scooter" underwater vehicle through the deep. (CENTER) The converted former World War II American mine¬ 
sweeper Calypso, now Cousteau's flagship, lies at anchor offshore in Alaska during recent filming expedition. (RIGHT) Cameraman and light-carrying 
assistant shoot scene of diver riding one-man "wet" submarine, so-called because driver rides in water, rather than inside water-tight compartment. 

Calypso will leave the ship and travel by 
plane to a distant location for filming. 
This was done recently for shooting in 
the waters off Truk Island, scene of a 
massive battle that took place almost 30 
years ago between Japanese and Ameri¬ 
can warships. The assignment included 
underwater photography of the wrecks 
of more than 30 Japanese ships and 
numerous aircraft lying in waters rang¬ 
ing from three to 600 feet deep. 

Data relevant to the cinematic tech¬ 
niques and equipment utilized in pro¬ 
duction of "THE UNDERSEA WORLD 
OF JACQUES COUSTEAU" is best 
provided by a key member of the film 
crew who, in the following dialogue, 
discusses these elements in detail. 

PHILIPPE COUSTEAU (son of 
Jacques-Yves Cousteau)—Chief Under¬ 
water Cameraman aboard the Calypso, 
and Production Supervisor. 

",Although / had been working in the 
sea with my father on most of his 
expeditions (and shooting 8mm movies 
of them), / did not originally think of 
this work as a possible career for myself. 
/ wanted, instead to be a pilot, but, 
after graduating from flight school / 
discovered that / did not actually want 
to make flying my life's work. So / 
returned to Paris and spent a year at 
France's only government school of 
motion picture technique, the Ecole 
Nationale de Photographie et Cinema- 
tographie. 

"After that / immediately started 
shooting on a National Geographic tele¬ 
vision special for my father ("THE 
EERIE WORLD OF JACQUES COUS¬ 
TEAU"), filmed during the Conshelf III 
experiment. We lived at a depth of 335 
feet for a month and worked there 
every day, out in the water. That 
one-hour picture was the first film we 
had on national television in the States 
and it led to the current series. / just 
stayed with it and kept on doing the 
same work, because the program was so 
well received by audiences that / was 
encouraged to persevere in that direc¬ 
tion. 

"The Cousteau underwater cameras 

which we have been using since 1954 
are designed by our engineer in Monaco 
and built in our own workshops, utiliz¬ 
ing some basic Bell & Howell Eyemo 

, and Filmo elements. We build every¬ 
thing else, including motors and battery 
packs. These cameras are, in themselves, 
watertight—rather than being 'dry land' 
cameras enclosed in underwater hous¬ 
ings. We have models in both 35mm and 
16mm and they are being changed and 
improved in design all the time—which 
means that no two of them are alike. 

"The cameras are kept very simple. 
They do not have interchangeable lenses 
and there are no electronics involved. A 
problem that everyone has is that cam¬ 
eras sometimes leak. This happens to us 
only rarely, but if a camera does leak, it 
can be taken apart, cleaned out with 
fresh water and alcohol, re-oiled and put 
back together within a matter of hours. 
We do not have to tie it up by sending it 
to a shop. Such simplicity is essential, 
because that's what keeps us shooting 
out in the boondocks where you can't 
even purchase a screwdriver for thou¬ 
sands of miles around. 

"We use different types of lenses on 
the cameras, but most of them are very 
wide-angle. In 16mm the widest we use 
is the 5.7mm Kinoptic. The equivalent 
lens in 35mm is a 9.8mm. We now also 
have a fish eye lens that covers an 
incredible angle of 180 degrees, but it is 

rather slow—F/4.5, / believe. The water- 
correction ports are ground individually 
to the elements of each lens, which is 
one of the reasons why they are not 
interchangeable. AH of our lenses under 
16mm in focal-length are water- 
corrected. 

"We use Taylor-Hobson-Cooke and 
Kinop tic lenses, mainly, and we have 
one Schneider lens on a 16mm camera. 
The Cooke lenses are really the best. 
They are fabulous in sharpness and the 
warmth of the images they record is 
fantastic. / don't like zoom lenses. They 
deprive you of the need to move. You 
simply move the lens instead of your 
body. / think that the quality on the 
screen, when everything is shot with a 
zoom lens, is pretty poor, no matter 
what everybody says. / like the three- 
lens turret better because the quality of 
the lenses is much superior—especially 
the Cooke lenses. Also, it forces me to 
move around and / figure that it results 
in a richer style of shooting. / think I'm 
the last one of the lot to stick to the 
three-lens turret. 

"Of course, in a lot of the shooting 
we do (especially topside) we have to 
use the zooms, because the action is so 
fast that you don't have time to change 
lenses. It's impossible. You have to film 
the whole thing as it happens, because 
it's not going to stop for you. So, in 

Continued on Page 890 

Calypso crewmen receive a jolting surprise when 50-foot gray whale they have been chasing 
suddenly turns and sounds directly beneath their rubber boat. They had been attempting to 
attach a buoy to the creature for study purposes. 



3eorge Krohn with lights and Tom Hall with camera descending to the bottom during 
ilming of "THE PRIVILEGED WORLD", a beautiful undersea film by San Francisco 
iroduction company, "The Film Works." Most of the filming was done off a deep 
edge at Grand Cayman Island in the Caribbean. (RIGHT) Krohn coils cable for the 
nitial lighting system used. 

The waters around Grand Cayman abound with exotic creatures and formations. (LEFT) A very friendly trunk fish that visited the crew during 
filming. (CENTER) A miniature tree plant, surrounded by sponges. (RIGHT) A small, delicately colored squirrel fish, inside a large sponge. 

(LEFT) The pale iridescent blue of a graceful tube sponge becomes visible under the lights. (CENTER) A sea anemone clings to the wreck of the Balboa, 
45 feet deep in the harbor of Grand Cayman. (RIGHT) With camera at eye-level, Leroy French films various scenes around the sunken wreck. 
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Excursions to the Grand Cayman Islands lead to the 
making of a film which, in turn, poses underwater lighting 
problems, eventually solved by means of an ingenious approach 

For the past seven years a love of 
skin-diving in the clear Caribbean has 
lured Tom Hall and LeRoy French to 
Grand Cayman Island. For the past two 
years, however, their trips have had 
more significance. They were filming a 
movie. 

"THE PRIVILEGED WORLD", a 
20-minute color film, is a natural under¬ 
taking for both French and Hall. Tom 
Hall, who has been diving for eight 
years, is the executive vice president of 
The Film Works, a San Francisco film 
production company. C. LeRoy French, 
a professional diver for fifteen years, is 
the owner of the Bamboo Reef, a 
skin-diving store in San Rafael, and 
most recently has started Sojourns Ltd., 
a travel agency which conducts skin- 
diving expeditions around the world. 
For years French has been constructing 
plexiglass and aluminum underwater 
camera housings. 

Their primary interest was illumi¬ 
nating the deep. Below 30 feet every¬ 
thing goes to a blue/green or grey color. 

They knew that there were beautiful 
brilliant colors there, but they could not 
be seen by the naked eye nor filmed. 
Both men were fascinated with the 
prospect of actually seeing as well as 
photographing the coral reefs, sponge 
growths, and the animal life below that 
depth. The only solution was to bring 
lights underwater. 

The problems of underwater lighting 
are significant, and have to be carefully 
worked out. On their first filming trip, 
in June 1968, French devised a unique 
lighting setup. It was composed of a 
General Electric 100-watt, 110-volt sys¬ 
tem with four 1,000-watt aircraft land¬ 
ing lights. These were run by a portable 
generator on the boat, and connected 
by a 100-foot cable. All electrical con¬ 
nections were sealed with epoxy wher¬ 
ever the wires were spliced. They found, 
however, that on actual location, they 
were able to use tar for sealing whenever 
it became necessary. A metal bar joined 
the lights and, though there was a set of 
four lights, they used only two at a time 
and kept the others for back-ups. 

Tom Hall of San Francisco production com¬ 
pany, "The Film Works", swims over a coral 
reef with Kodak K-100 camera in housing, dur¬ 
ing filming of "THE PRIVILEGED WORLD". 

"We would dive at night with about 
five people in our company," French 
added. "They were all professional div¬ 
ers used to working together. Whenever 
we took amateurs down it was a disas¬ 
ter. At night it's hard to orient yourself 
and those who weren't used to it really 
got in the way. They'd keep bumping 
into us or kicking off someone's face 
mask. 

"One incident I especially remember 
during a night was when the lights went 
out completely. It was the strangest 
feeling. The lights had attracted millions 
of little fish. When they went out all we 
could feel were the fish bumping into 
us—like thousands of small stones. The 
worst part was that in the absolute dark 
there was no way of telling which way 

Continued on Page 922 

Tom Hall (left) and LeRoy French, with Bell 
& Howell camera, filming at 50-foot depth in 
the harbor at Grand Cayman, near the wreck 
of the ship Balboa. 

The first year's filming was, in large 
part, successful. The footage they ob¬ 
tained was beautiful, the colors breath¬ 
taking. But the drawbacks of this light¬ 
ing system were numerous. The lights 
couldn't endure the pressure below 40 
feet, and their usage was limited to 
about a 60-foot radius. While the gener¬ 
ator was running no one on the boat 
could touch metal because of the danger 
of shocks. 

"They're not bad shocks," said 
French, "just unpleasant." 

"The worst job on this project," 
Tom Hall explained, "was staying be¬ 
hind and watching the cable. We dove a 
lot at night and someone always had to 
be about 60 feet behind to keep the 
cable off the coral reefs. That meant 
swimming back and forth along the 
cable using one small light. The divers 
who were filming had the benefit of the 
large lighting system, but back there it 
got pretty lonely. 

George Krohn, holding aircraft landing lights, 
and Tom Hall, with the K-100 camera, in 
quest of subject matter for "THE PRIVI¬ 
LEGED WORLD" 



How do you pick up 
sound without no 

Pick up the new RL 
and the new RE85 
quiet microphones 

Model RE50 omnidirectional dynamic $120 list. Model RE85 lavalier dynamic $133 list. Less normal trade discounts. 

Introducing two microphones that 
aren’t “microphonic”. That are 

unexcelled for hearing air-borne sounds, 
but shrug off contact noises. The new 
hand or stand RE50 and the lavalier 
RE85 dynamics. 

Small, light, and just barely larger than 
the smallest microphones of their type. 
Yet both use a unique double-wall con¬ 
struction that is more effective in reduc¬ 
ing microphone noise than any other we 
have tested. 

Let’s look into the RE50 first. A cut¬ 
away shows that inside each RE50 nestles 
the familiar 635A, case and all. It’s shock- 
mounted at top and bottom to the outer 
case. Even the connector is isolated from 
"he actual microphone. And the problems 

of mass and resonance have been worked 
out (with the aid of our computer) so 
that contact noises and cable rustling 
never reach the Acoustalloy* diaphragm. 

The result is remarkable isolation from 
all but air-borne sound, even in hand-held 
applications where microphone movement 
is uncontrolled. And when you add the 
extra protection of the built-in Acousti- 
foam* blast and pop filter, this is one of 
the quietest omnidirectional microphones 

you can find. Yet response, 
output level, and polar pat¬ 
tern are essentially the same 
as the 635A (one of the most 
popular professional micro¬ 
phones of all time). 

But if noise can be a problem with 
hand-held and stand microphones, it is 
a plague to lavalier types. Clothing rustle, 
cord noise, and accidental contact with 
hard surfaces are common troubles. Ex¬ 

cept with the new RE85. Again, we have 
created a microphone within a micro¬ 
phone. But we’ve gone even farther. A 
special low-noise grille, for instance. And 
even the hard, smooth paint finish was 
chosen to reduce small rubbing noises. 

The result is virtually noise-free opera¬ 
tion even with inexperienced performers. 
And at no expense to sound quality. Like 
all E-V lavaliers, output of the RE85 is 
peak-free and natural. Each RE85 comes 
complete with neck cord, tie clip, and a 
belt clip to help control the cable. The 
RE50 is supplied with a Model 300 stand 
clamp. 

Both the RE50 and the RE85 are now 
available at your E-V microphone head¬ 
quarters. In this noisy world, it’s a relief 
to know that help has quietly arrived. 
*E-V Trade Mark 

ELECTRO-VOICE, INC., Dept. 901AC 

697 Cecil Street, Buchanan, Michigan 49107 

high fidelity systems and speakers • tuners, amplifiers, receivers • public address loudspeakers 
• microphones • phono needles and cartridges • aerospace and defense electronics 

A SUBSIDIARY OF GULTON INDUSTRIES, INC. 
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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. 0071/2 
Reela Film Laboratories, 
65 N.W. Third Street. 
Miami, Florida 33128. 

FILM 
rwUlQ LABORATORIES,INC. 
A Division of Wometco Enterprises, Inc. 

Phone (305) 377-2611 
IN MANHATTAN: (212) 279-8555 
100 West 40th Street. 

LICENSED LOADING FACILITY 
FOR TECHNICOLOR® 
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EUROPEAN CURRENCY REVALUATIONS 
HAVE CHANGED SOME CAMERA PRICES 

So which is the least 
expensive, totally 

professional camera: 
the Arriflex 16S/B? 
No. The Eclair CM3. 

What’s more, the CM3 lets you 
change magazines in five seconds, 
plus...shoot 16 and 35mm with the 
same camera! 

The Franc has been devalued; the Deutsche 
Mark has gone up. As a result, most French prod¬ 
ucts, including Eclair cameras, have become less 
expensive on the U.S. market, while most German 
products have gone up in price. 

extremely bright and accurate reflex viewing, 
(simpler optics, groundglass at the film aperture), 
a viewfinder and eyepiece that each rotate through 
360°, (any angle, either eye), three heavy duty bay¬ 
onet lens mounts, (for critical seating of wide-angle 
and zoom lenses), plus a variable shutter, matte 
box and sound blimp. 

With two 400 foot magazines, three lenses 
and constant-speed motor with sync-pulse gener¬ 
ator, the CM3 now costs about $200.00 less than 
the Arri S/B GS similarly equipped. Not much less, 
certainly. But with all its features, you would expect 
the CM3 to cost a lot more. The Arri S, of course, 
is the least expensive Arriflex. It’s the one with a 
body designed for 100 foot loads, to which you can 
attach a 400 foot magazine. 

You can also adapt the CM3 to shoot 35mm 
Techniscope in seconds, at no cost; and the CM3 
accepts Panavision lenses. Most features are being 
shot wide screen, most commercials in standard 
35mm, most industrials and documentaries in 
16mm. The CM3 is the only camera that will shoot 
all three formats. What’s your next job going to be? 
And the one after that? 

The CM3 is the Eclair camera that won 
an Academy Award for its design. In addition to 
its five-second clip-on magazine change and its 
unique capacity for shooting both 16mm and 35mm 
with the same camera body, same motor and same 
lenses, (different magazines), the CM3 gives you 

For a CM3 brochure, 
write to Eclair Corp. 
at 7262 Melrose Ave., 
Los Angeles, 90046; 
or at 73 S. Central 
Ave., Valley Stream, 
New York, zip 11580. 
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with a mirrored shutter. 

But the other ones cost at least twice as much. 

f 

The mirrored shutter is one of the most 
critical differences between ordinary 
cameras and precision cameras. The 
Beaulieu's mirrored shutter is the guil¬ 
lotine type, angled at 45°. When it's 
open, all the light passes directly onto 
the film through the finest 12-120mm 
zoom lens made, the Angenieux. And 
there's no prism interfering between 
the lens and the film to cut down light 
intensity. When the shutter is closed, 
it's bouncing all the light through the 
reflex viewfinder. So your eye is get¬ 
ting the same brilliant, sharp image the 
film is. There are no parallax problems. 
There's no guesswork. 

Monitoring the light is the finest auto¬ 
matic exposure control system ever 
built. The heart of it is a Gossen light 
meter, located behind the lens and 
linked electronically to a miniaturized 
servomotor that rotates the Ange- 
nieux's iris diaphragm ring. This system 
keeps the lens aperture constantly at 
the correct exposure setting, no matter 
how rapidly the light is changing. 

Another advantage of the R16B “Auto¬ 
matic” is its weight, or lack of it. The 

100 ft.-load camera body (less lens) 
weighs a remarkably light 4% lbs. And 
even when you load it up with a 200 ft. 
magazine, a sync pulse generator, and 
the Angenieux 12-120mm zoom lens, 
it still weighs only 10 Vi lbs., including 
the battery! 

It's a nickel cadmium battery, and it's 
built right into the camera handgrip. 
Powerful? Beaulieu's 1000mA battery 
will roll 1600 ft. of film on a single 
charge. And you can replace it with a 
fully charged spare in seconds. 

Not having to wear a battery strapped 
around your waist or swinging over 
your shoulder can make quite a differ¬ 
ence when filming. Particularly when 
you want to hook up your Beaulieu 
with a professional recorder, like 
Nagra or Uher, for sync sound filming. 

Wondering about the price? Then add 
up all the features of the camera—light 
weight, rock steady pictures, automatic 
exposure control, an electronically reg¬ 
ulated motor, and a mirrored shutter. 
Then add to those features some rather 
important optional equipment —a 200 
ft. daylight-load magazine, a sync pulse 
generator, an Angenieux automatic 12- 
120mm zoom lens, and a rechargeable 
nickel cadmium battery. The whole 
package comes to a little over $2,650— 
at least half the cost of any other pre¬ 
cision camera with a mirrored shutter. 

CINEMA <Q> JELemdieiL 
A DIVISION OF HERVIC CORPORATION 

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

- 
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THE SPECIAL DEMANDS OF ' 
UNDERWATER CINEMATOGRAPHY 

By CHRISTOPHER SWANN 

Specialized techniques and equipment with which to 
meet the unique challenges of filming underwater 

i 
The dramatic advances of the last few years in undersea 

technology have created a demand for qualified underwater 
personnel capable of carrying out any type of photographic 
assignment. Although at present the demand is a limited one, 
the ever-increasing interest of private industry in the sea can 
be expected to provide considerable impetus for the utiliza¬ 
tion of underwater photography and cinematography over 
the next few years. 

THE UNIQUE CHALLENGES PRESENTED 

Even under the best possible conditions filming under¬ 
water presents the cameraman with numerous problems not 
encountered on land. Owing to the far greater density of 
water as compared to air, light is rapidly absorbed—which 
results in generally low light levels. Light is further diffused 
to a greater or lesser degree, depending on conditions, by 
matter in suspension. This, of course, also affects visibility 
and can, in extreme cases, mean that a diver is unable to see 
even six inches in front of him. Suspended matter can be 
anything from small sand particles to microscopic organisms 

Underwater cameraman using Arriflex 35mm camera inside Birns & 
Sawyer housing films sequence in Marineland of the Pacific tank while 
accompanied by curious Mola-Mola (giant sunfish). 

such as plankton. Matter in suspension can be a serious 
problem when artificial light is used since the individual 
particles reflect light back in the general direction of the 
source, causing what is termed "back-scatter.” For this 
reason it is important to avoid flat, frontal lighting as much 
as possible. Much research is now being done in an effort to 
solve this problem, mostly with still photography, by groups 
such as the Naval Ordnance Test Station, Pasadena (NOTS), 
but it is still too early to look for any practical results that 
could be applied to general underwater photography. 

One further problem complicating color photography is 
that the warm end of the spectrum is rapidly filtered out by 
the water as depth increases. This means that red has been 
lost usually by ten feet of depth. At a depth of 60 feet the 
diver moves in a blue-green twilight world devoid of color. 
When one considers that light underwater is of a diffuse 
nature at best, it will be realized that gaining contrast is a 
problem. To counteract these problems of color and contrast 
an artificial light source must be used. Color correction filters 
(CC series) are of doubtful value in color work since one 
cannot hope to restore the original colors and the filter 
factors become prohibitive. In black and white work, 
contrast filters can be useful. Unfortunately most Panchro¬ 
matic films are least sensitive in the blue-green region of the 
spectral sensitivity curve, which of course only aggravates the 
problem (this is in contrast to the human eye which \smost 
sensitive in this region—a fact of no small fortune to divers). 

Since the refractive index of water is 1:33, objects 
underwater appear closer by one third. For this reason it is 
necessary to use wide-angle lenses (it is impossible to use a 
long focal length lens and wide angle lenses become as 
normal lenses). Since visibility underwater is far less than on 
land, even under the very best conditions, the use of wide 
angle lenses also means that the amount of water between 
camera and subject is reduced, hence improving definition. 

HOUSINGS FOR UNDERWATER CAMERAS 

The elements play no small part in underwater photo¬ 
graphic work. Currents that are frequently encountered 
off-shore make the use of bulky housings impossible, since 
they present a large surface for the current to act on. This 
usually means that the diver is unable to operate successfully. 
Housings that are unduly negatively buoyant are also 
prohibitive as the deeper one goes the more negative they 
become. For this reason housings should, ideally, be fitted 
with a variable buoyancy system. When working from a boat 
or barge even quite moderate seas can create difficulties in 
handling equipment and unless it is built to take some hard 
knocks it will not survive long. Also it is well to bear in mind 
that the average work barge or oil platform is no studio and 
that equipment may well have to sustain some rugged 
treatment. 

The ocean has often been described as an alien and hostile 

t 



(LEFT) Cameraman using Bolex in underwater housing photographs porpoises at Marineland. He is wearing 80 lb. lead-weight belt and walks on the 
bottom of tank for stability. In open ocean filming, author recommends surface-supplied breathing apparatus as superior to SCUBA gear. (CENTER) 
Cameraman with Sampson-Hall housing hitches piggy-back ride aboard miniature one-man Perry Cubmarine. (RIGHT) A battery of quartz 
underwater lights is hoisted aboard barge following underwater filming session. 
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> environment, and yet man has proved that he can successful¬ 
ly adapt himself to life under the sea and carry out useful 
work. The same is true of underwater motion pictures. The 
photographer finds that he must adapt himself, his tech¬ 
niques and equipment, to the underwater environment and 
still follow basic rules of film production if the end result is 
to be of acceptable quality. Most existing motion picture 
camera housings leave a great deal to be desired and this is 
largely because there has been little incentive to date for 
manufacturers to develop improved equipment. The market 
is, at present, a very limited one. 

Both the Bolex and Sampson-Hall* (which are two of the 
most frequently used 16mm underwater housings) are 
limited to a 100-foot load and, in standard form, neither has 
electric drive. Repeated surfacing to change film is annoying 
at best and, when working deep, becomes impossible due to 
the decompression stops and the resultant interruptions. 

Though the Bolex has several noteworthy advantages (ease 
of fitting the camera into the housing, worm and gear 
connections for f-stop control and single-action lever to seal 
the housing) it does not handle underwater nearly as well as 
the Sampson-Hall. 

! This is largely because of their comparative shapes: The 
Bolex housing is pretty well rectangular whereas the Samp¬ 
son-Hall is cylindrical. In addition, the Sampson-Hall is better 
balanced and less negatively buoyant (this can of course be 
varied by the addition of weight to the underside of the 
housing or, conversely, by fitting a flotation collar). Another 
advantage of the Sampson-Hall is the very clear view finder 
which can be seen through the port at the rear. The diver 
thus places his face-plate right up against the port which 
helps him to steady the camera. 

On the minus side, changing film with the Sampson-Hall is 
less convenient and more time-consuming than with the 
Bolex. It is necessary to undo six bolts in order to remove 
the chassis on which the camera is mounted, and to slide it 
back in, the f-stop and winding controls must be accurately 
lined up. With practice this can be done quite quickly but the 
fact remains that it is far from ideal. The f-stop control is too 
flimsy, consisting of a shaft with undersize gears and a thin 
metal band that connects it to the diaphragm ring on the 
lens. This can easily become disconnected. Obviously this 
shortcoming can be rectified by some intelligent modi¬ 
fications. 

The Birns & Sawyer housing for the Arriflex (available for 

both 16mm and 35mm) provides both 400-foot film capacity 
and electric drive. However, in order to accommodate the 
magazines, the housing is very bulky and would prove 
impractical in a strong current or where any considerable 
distance had to be covered. 

The aluminum housings have a maximum depth capability 
of 450 feet. However, this can be extended if the customer 
so desires. Fibreglass housings are generally engineered for 
greater depths—in excess of 1,000 feet. Here again housings 
can be built to the customer's depth requirement. 

The question is how to reconcile adequate film capacity 
with a size of housing that can be used under a variety of 
working conditions. The fact is that the only way bulk can 
be kept down is by using a camera with a side-mounted 
magazine, such as the old Cine-Special Kodak. However this 
camera is no longer manufactured and the largest available 
magazine has only a 200-foot capacity. 

It is worth noting that Al Giddings of the "Bamboo Reef" 
in San Francisco has designed a very fine housing around the 
Cine-Special. Indeed, many people either modify existing 
systems or design their own according to a specific need. 

BREATHING APPARATUS FOR THE UNDERWATER 
CAMERAMAN 

Although scuba gear is usually considered to be the most 
satisfactory diving equipment for filming underwater, we 

The Sampson-Hall underwater housing, which accommodates most 
16mm and several 35mm cameras. As pictured here, housing has been 
adapted by Gordon Enterprises to hold small television camera for 
Special Effects work at M-G-M Studios. 



have found that for shallow work surface-supplied equipment 
is to be preferred. In this case, the diver wears approximately 
80 pounds of lead and heavy shoes and walks on the sea 
bottom. Contrary to what many people think, a diver trained 
in the use of this equipment can move with great ease and 
rapidity and since his air supply is being fed to him from a 
compressor on the surface he can remain submerged for 
extended periods. The use of a full-face mask permits the 
installation of a telephone system, and in this way divers are 
constantly in contact with the surface, as well as with each 
other. 

The advantages of such a system are immediately obvious. 
The cameraman is able to stand firmly on the bottom and 
obtain steady shots without worrying about any unwanted 
movement. The action can be directed by means of the 
telephone without loss of time caused by "actors” not 
understanding hand signals. Furthermore, since a constant air 
supply is available, shooting can be completed without the 
inconvenience of having to surface to change tanks. The 
depth to which one can go with this equipment is entirely 
dependent on the output of the compressor being used and 
the number of divers being supplied by it. 

For deep work, or filming in open water, we prefer to use 
scuba. Extreme ease of movement and complete independ¬ 
ence from the surface are important advantages of this type 
of equipment. There are some serious disadvantages, how¬ 
ever. A diver's time at depth is relatively limited even with 
the largest available tanks, and also, no satisfactory wireless 
communication system yet exists. Therefore, scuba divers 
must still rely on hand signals or some form of audible code 
system for communicating, which has been found, for the 
purposes of filming, most inadequate. Added to this is the 
problem of nitrogen narcosis or "rapture of the deep" which 
renders a diver progressively less efficient as the depth 
increases. Although most people do not become seriously 
affected before 160-180 feet, filming in the region of 100 
feet can still prove problematical. Average divers are slow in 
understanding signals and have difficulty in working out even 
simple problems. For this reason either direct reading light 

meters, such as the Sekonic or Spectra, should be used or else 
a card with equivalent f-stops should be placed in the housing 
so as to avoid making computations under water. 

As yet, there are no practical solutions to these problems. 
Small high-pressure air tanks manufactured from special 
materials greatly extending diving time will undoubtedly 
become available in the near future. At present, however, the 
only solution is to use twin 72-cubic-foot tanks. They are 
bulky and extremely heavy out of water but are a necessity 
for filming at any considerable depth. The problem of 
nitrogen narcosis has long since been solved with the 
introduction of mixed gas equipment, in which nitrogen is 
usually almost entirely replaced with helium. However, 
self-regulating scuba units of this type are still for the most 
part in the experimental stage and are not generally available. 
Present underwater wireless communication equipment, as 
already mentioned, leaves much to be desired. It goes 
without saying, that an efficient system of this type would 
be most valuable in underwater film production. 

LIGHTING THE WORLD OF THE DEEP 

Artificial lighting underwater can be a great asset; indeed, 
often it is a necessity. Since the warm end of the spectrum is 
rapidly filtered out as one descends, it is necessary to take 
down an artificial light source if the true colors of under¬ 
water subjects are to be recorded. This filtering effect varies 
from area to area, but red is usually lost by about 10 feet. 

It is amazing how much light one needs underwater, and 
for this reason D.C., battery-powered lights are hardly worth 
considering. With the Nickel Cadmium batteries they become 
intolerably bulky and, apart from putting out very little light 
(it would be hard to obtain much more than 8,000 Lumens 
from a 30-Volt unit), they will generally run no longer than 
15 minutes to a charge. Add to this the fact that recharging is 
a lengthy procedure. 

Quartz lights of varying outputs are available. These are 
mounted in stainless steel housings and are extremely 
compact. D.C. units can be run off the camera power supply 
when coupled to a Sampson-Hall housing. 

A line-up of Birns & Sawyer SeAQUArtz underwater lights. TORPEDO is heavy-duty unit which delivers 28,000 candlepower from a 250-watt lamp 
powered by oversize batteries operating for 45 minutes at 3400 Kelvin. MARK IX, delivering 65,000 center-beam candlepower, operates down to 
9,000 feet, was used in search for lost hydrogen bomb off Spanish coast, as well as on Sealab II project. POLARIS uses GE volta-bloc batteries of 
22-minute capacity to energize 250-watt lamp at 3400 Kelvin. SNOOPER, with 30-volt battery in case attached to diver's air tanks, delivers 
250-watt brilliance exactly the same as that of newsreel camera lights. 
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(LEFT) Jon Hall underwater camera housing equipped with light attachment. 1000-watt, 110-volt or 375-watt, 30-volt quartz-iodine lamps 
operating off same battery pack as camera can be used. Extending lights in this manner prevents back-flare of light into camera lens. Housing is of 
type being used by U.S. Navy to accommodate Mitchell Monitor 16mm high-speed camera. (RIGHT) Extension arms retracted for swimming when 
lamps are not being used. Lights may be detached or replaced under water. 

Standard, sealed-beam, A.C. Quartz lights, without a 
protective casing can be used down to about 150 feet, in our 
experience, and we have heard of them being used down to 
200 feet. These lamps can therefore safely be used in a 
medium depth range, say to around 100 feet, and since they 
are rated at 3200K (or 3400K) they are ideal for use with 
Ektachrome Commercial 7252. Two 1,000-watt lamps, put¬ 
ting out 33,000 Lumens each, mounted on a bar, make a 
handy set and the generator needed to run them is not too 
bulky for operation in a small boat. However, for work under 
low light levels where sufficient clarity exists for long shots, 
about double this amount of light would be needed. In this 
case, a key and fill should be used as too much direct lighting 
is undesirable. Small particles in suspension reflect light back 
into the lens of the camera causing a "snow storm" effect. 
The problem is the same as driving a car at night through fog. 

Lights can also be used in shallow water as a fill, but 
reflectors would give a more natural and less harsh effect. 
This is especially true over a white sand bottom where 
advantage can be taken of the natural reflection. 

When bare Quartz lights are used care should be taken to 
provide some shielding to protect the diver in case of 
implosion. A good way of doing this is to mount the lamps in 
strong metal reflectors. It should also be remembered that 
these lamps are not expressly designed for use underwater 
and therefore the depth at which they will implode may not 
be uniform. All connections must be well sealed and the 
cable should be regularly checked for cracks and weak points 
in the insulation. This is of paramount importance when 
working in fresh water. Fuses should be mounted on deck as 
a safety precaution in case of a runaway generator. 

In general, we have used Ektachrome Commercial 7252 
underwater for its fine quality. However, with a tungsten 
rating of 25 ASA one is generally working at wide apertures, 
which, together with the magnification, is one more reason 
for using wide-angle lenses underwater. While filming "Proj¬ 
ect Purisima" for Ocean Systems Inc. we found we were 
shooting around f/1.2 to f/1.6 with two 650-watt Quartz 
lights (25,000 Lumens each) at 110 feet. Naturally, the 
amount of light at any given depth varies with surface light 
conditions, time of day, the seasons and from one part of the 
world to another. The amount of matter in suspension also 
greatly affects the light level. 

Ektachrome MS, rated at 64 ASA (dayight) is an 
alternative, but grain is more noticeable. The new Ekta- 
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chrome EF, which replaced the old ER, has proved to be a 
good compromise. Primarily intended for color news work, 
the daylight stock is rated at 160 ASA and the Tungsten at 
125 ASA (3200K)— 80 ASA with 85 filter—and can be 
pushed to 1000 ASA if necessary. Despite its speed the 
granularity and sharpness are far superior to ER and color 
rendition has been improved. Westinghouse is using this film 
exclusively now in its cameras on the "Deepstar" submersible 
and have, reportedly, obtained good results. 

CALCULATING UNDERWATER EXPOSURE 

As already mentioned earlier, exposure control should be 
set up so as to avoid having to do any math underwater. Most 
meter housings are made of plexiglass, but these are less 
durable and pressure resistant than metal. The Sekonic 
Marine is a compact Cds meter capable of withstanding 
pressures to 300 feet. It is reflected light meter and is handy 
to use. However, we have found incident light readings to be 
superior, for a number of reasons. A reflected light meter 
takes a general reading and it is difficult to know exactly 
what it is metering—in many cases one would have to take 
close up readings of light and shadow areas to determine the 
exposure, which is not always practical. Also certain types of 
bottom, such as light sand, will falsify a reading by throwing 
up a great deal of reflection. If care is not taken subjects can 
thus easily be underexposed, depending on the position of 
the shot relative to the bottom. With incident light one 
simply measures the general light level at the particular depth 
and from this the f-stop is arrived at by taking into account 
the particular circumstances. For example, for filming 
against-the-surface shots, when a silhouette is desired, one 
would close down two stops from the general reading. For a 
straight down shot, open up one stop, taking into account 
the nature of the bottom. As always, the reading should be 
considered a guide from which correct exposure must be 
determined by judgment and experience. 

Diving in general, and underwater photography in particu¬ 
lar, are still in a fairly rudimentary stage of development 
when compared to the techniques of the Aerospace industry. 
However, things are now, finally, on the move and the ocean 
is already revealing itself as a challenging frontier, not only to 
the scientist but also to the film maker who sees it as a fine 
setting for his work. Equipment and techniques have far to 
go certainly, but a start has been made and the future is 
looking brighter. ■ 
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Crystamatic 
Computer Camera Control System 
The Crystamatic performs three functions which are basic to mobile double system film making. 
1. It eliminates the need for a sync cable by precise crystal control of the camera motor speed and by providing an 
equally precise 50 Hz or 60 Hz pilot-tone at the tape recorder. 
2. The computer provides an automatic clap mark on the film and sound track at the start and end of each take. 
3. It counts the takes automatically and puts a mark to indicate the take number at the start and end of every shot. 

A "no cables" post-sync shooting 
facility. 
A 24/25 fps option at the flick of a 
switch. 
A variable speed 8-50 fps option. 
Cameraman to sound man talk back via 
the built in radio link. 
Remote stop-start of the tape recorder 
in step with the camera. 
An audio alarm in the cameraman's ear 
to indicate a malfunction such as a 
camera jam or a faulty cable. 
Continuous monitor of tjne state of the 
batteries. 
A complete system check facility and 
even a crystal check facility for use on 
location. 

For Sale... Rent... or Long Term Lease 

Persons requiring additional information are requested to call or 
write Mr. Leo Rosenberg, 212-757-6977 

f 

Distributed by: 

THE CAMERA MART me 
456 W. 55th St., (Nr. 10th Ave.) New York, N.Y. 10019 • (212) 757-6977 

RENTALS o SALES O SERVICE 
See us at the S.M.P.T.E. Convention / October 4-9, New York Hilton / Booths 74, 75, 76. 



IT ALL FITS! 
It all fits in this one van. Fits your needs. Fits your budget. 

At last a truly practical and down-to-earth mobile studio. HMS equipment is the result of intensive research, metic¬ 
ulous planning and ingenious design—by experienced film-makers. From the basic vehicle to the honestly-rated 
generators and the new Xenon “Sun-Brutes,M HMS is ready to give you the absolute maximum in compact effi¬ 
ciency at costs substantially below any similar service—AND NO HIDDEN CHARGES. 

— Generator separates under its own power from the mobile unit, 

ide vehicles and equipment —no flimsy lightweight compromise. 

— Built-in lavatories, make-up facilities, etc. 

Supplied with or without camera and sound. 

— Permanently available —in partnership with Samuelson Film Service, Ltd., Londo| 

RENTAL AGENTS FOR THE XENOTECH-XENON SUNBRUTES 

REMOTE GENERATORS 
• HEAVY DUTY 
• MANY EXTRAS 
• EQUIPMENT OPTIONS 
• EUROPEAN BASED UNITS 

d Mobile Studios 
A DIVISION OF etc / ENTERTAINMENT TECHNOLOGY CORPORATION 

5234 Vineland Avenue • North Hollywood, Calif. 91601 • Phone (213) 769-5600 

EUROPE: Samuelson Film Service, Limited • Samcine House: 303-305 Cricklewood 
Edgware Road, London N.W. 2, England • Cable: SAMCINE LONDON 

f I. 'y-'-V-iv 
' i r t 





4 

16’s precise pin-registratiorr':assures 

PRINTING ACCURACY 
Arriflex 16mm film transports provide the critical registration es¬ 
sential for the most sophisticated opticals... and each camera comes 
to you with the proof! 

The test film that accompanies each new 16mm Arriflex shows why these cameras 
are so successful in shooting master footage for optical effects. Multiple-image, 
split-screen, 16 to 35 blow-ups and other complex effects are as important in 
16mm production today as in larger-format production—and absolute registra¬ 
tion of the camera original is a pre-requisite if opticals of superb quality are to 
be made later in the laboratory. That such techniques can be produced without 
compromise in 16mm will be proven when you project the Arriflex test film. 

The test film was made in two exposures, with the test grid offset before the 
second pass. Had registration been anything less than perfect, you’d see it 
immediately on the screen as movement of the grid lines in relation to one 
another. But there is no such movement—you see the illusion of a single ex¬ 
posure—because of the unfailing constancy of each frame’s registration. 

The reason for such consistently steady footage is not only because of a true 
registration pin film movement but also due to the design and construction of 
the mechanism as a whole. It features many unique concepts for absolute film 
stability, followed through with the most durable materials. Its quiet, vibration¬ 
less precision prevails at all running speeds, forward and reverse, over millions 
of feet of film. Its ability to withstand shock and environmental extremes has 
been proven countless times over, since its introduction nearly twenty years ago. 

Picture quality is the essence of any film, of course; whether or not a production 
involves opticals, registration and sharpness are among the elements producers 
and cameramen stake their reputations on. This offers one explanation why there 
are more Arriflexes in use throughout the world than any other professional 
camera. For the complete story, write for brochures. 

*THE SOURCE OF ARRIFLEX’S 
OPTICAL PRINTING ACCURACY 

Pin movement locks each frame into position for 
exposure; long film channel with spring-loaded 
side pressure rail produces absolute lateral sta¬ 
bility. Solid cast, hardened double cam mecha¬ 
nism resists wear, sustains vertical registration 
accuracy over millions of feet of film. Rear pres¬ 
sure plate (removed in this illustration to show 
registration pin) is an integral part of the move¬ 
ment assuring longitudinal stability (no film 
breathing). 

ARRIFLEX 16M/B ARRIFLEX 16BL 

TtlffilFLEX 
1011 Chestnut Street, Burbank, Calif. 91502 rm CORPORATION OF AMERICA 

ARRIFLEX 16S/B 

P.0. Box 1050, Woodside, N.Y. 11377 • 



Wide Range Brings You 
New Standards of Excellence 
in Recorded Sound 

New technology in use of the opera¬ 
tional type amplifiers widely used in 
computers now offers you higher stand¬ 
ards of quality and reliability. 

New Meter Module provides VU meter¬ 
ing through a selector switch. Read 
program input or reproduce amplifier 
output. . . bias current or erase current 
. . . and calibration for SMPTE Test 
Level Film. Exclusive disabling safety 
switch snaps into “ready” position for 
record/record-erase, and “safe” posi¬ 
tion for playback only. 

All operational controls can be located 
in a remote position. 

W. R. E. Model 350 Electronic System 
is completely solid state, with plug-in 
modules for quick access to components. 

Transport Mechanism is supported by 
a rugged aluminum casting, stress- 
relieved and precision machined. You 
get high performance with virtually 
complete elimination of wow, and flut¬ 
ter less than 0.06% RMS with 35 mm 
or 16 mm film. 

Erase, record/play and simulplay 
magnetic heads are mounted on inter¬ 
changeable headplates available in 1, 3, 
4, and 6-track configurations. 

Modular construction—Any component 
can be reached from the front of the 
electronics module panel in seconds for 
quick servicing. 

fit 

Pick-up recording with silent selective 
head switching for post-sync and updat¬ 
ing of your track. 

2119 SCHUETZ ROAD • ST. LOUIS, MO. 63141 . PHONE (314) 542-5366 
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Now you can change film sizes 
...and still maintain uniform 
tension and constant speed! 

Any laboratory that changes film sizes frequently or plans to 
process multi-perforated film will find the new Treise Pro¬ 
cessors a dream to operate. They feature a revolutionary new 
type of demand-drive that assures uniform controllable tension 
and constant film speed throughout the processor. 

The heart of the Treise SBR-Drive is a unique new film 
roller with a flexible heavy-duty 5-leaf spring insert. The spring 
bearing rollers (SBR) are mounted on a stationary shaft at the 
top of each rack and are free to rotate. An overdrive shaft is 
mounted directly underneath. As film tension increases (or 
decreases), the SBR contact (or pull away from) the drive 
shaft. The result is individual strand control! Due to the un¬ 
usual construction of the Treise spring insert, the distance 
between the rollers and the drive shaft is so small that the 
slightest change in film tension creates a response and thus 
maintains a remarkable degree of equilibrium. 

All SBR are equipped with “soft touch tires” that firmly 
grip the film and smoothly move it along without the slightest 
scratch or abrasion. Treise processors operate smoother, too, 
because they feature heavy-duty gear box drive and torque 
motor take-ups. 

[ 

When using SBR-Drive, 
the elevator is kept at a 
fixed position less than 
an inch from the bottom 
of the tank, thus permit¬ 
ting full utilization of ■■■■■■■■■ 
chemical solutions. SBR- 
Drive comes either in individual lift-out racks or as part of 
a complete unit lifted out by hoist, for quick easy servicing. 

SBR-6rive includes an automatic braking system to stop 
the processor, in the event a film breaks due to some 
error in handling. 

The new Treise SBR-Drive Processors feature stainless 
steel tanks, with hastelloy or titanium components in ferri 
bleach areas. Models are available to accommodate any 
film size from 8mm to 105mm, to handle any kind of pro¬ 
cess, and to operate at speeds from 30 fpm to 250 fpm. 

Bill Smith, Allied Film President, 
checks over his SBR-Drive. 

ALLIED FILM LAB modified a 10-year-old processor 
with SBR-Drive ... and now it runs like new! 
Join the many leaders, like Allied Film Lab, Foto-Kem, News Film 
Laboratories, University Microfilm, etc., who are already benefiting 
from this revolutionary “step forward” in processor design. Write to¬ 
day for complete details about our modification program. Modernize 
your processor with Treise SBR-Drive! 

Write for full information about SBR-Drive! 

REISE ENGINEERING, INC. 
1941 FIRST STREET • SAN FERNANDO, CALIF. 91340 • (213) 365-3124 



THE INNERMOST LIMITS . 
OF THE HOLLOW WAVE 

A world-famed surfer-turned-filmmaker creates his 
own highly specialized equipment for the subjective 
photography of wild rides through tunnels of water 

It is a balmy Indian Summer evening 
in Van Nuys, California. Outside the 
auditorium of Van Nuys High School 
mills a crowd of tanned, superbly 
healthy, athletically-built teenagers-the 
golden young surfers of California's 
Gold Coast. They are here to see a 
screening of a new surfing film called 
"THE INNERMOST LIMITS OF PURE 
FUN". 

It would be hard to imagine a more 
wholesome, better-behaved group of 
young people. Yet, unaccountably, 
there are almost a dozen policemen 
stationed about the entrance to the 
auditorium—a pretty badly out-of¬ 
shape group, compared to the lithe 
surfers. Can it be that they are actually 
expecting some sort of riot? 

As it turns out, the only riot that 

develops is a benign one of enthusiastic 
audience reaction to the exciting images 
that flow across the screen during the 
showing of the film. 

Inside the auditorium, running the 
16mm arc projector and riding herd on 
the pulsating original rock score that 
accompanies the picture, is a figure who 
looks like the archetype surfer—lean and 
fit, barefoot, with a shock of hair 
bleached almost white by sun and salt 
water. He walks with the characteristic 
gait that echoes the rhythms of the sea. 
When he talks his speech reflects an 
intelligence so keen that his words have 
a hard time keeping up with its lightning 
pace. 

This is George Greenough, a living 
legend in the very special world of 
surfing. Mention his name at any surf¬ 
ers' beach from Malibu to Perth, Aus¬ 
tralia, and the reaction will be one of 
awe. He is the surfer's surfer, officially 
one of the ten best in the world. There 
are those who consider him the greatest 
of them all-in a class by himself. 

But this 28-year-old native of Santa 
Barbara, who looks like a salty Huckle¬ 
berry Finn, is far more than simply a 
surfer. He is a world-renowned designer 
of surfboards (his designs have revolu¬ 
tionized the technique of the sport), a 
highly-skilled designer of yachts, and 
now, a film-maker who has done what 
no maker of films has done before: 
ridden inside the tunnel of the hollow 
wave with a camera mounted on his 
back to capture on film that special 
mystique that drives surfers, like lem¬ 
mings, into the sea. 

"THE INNERMOST LIMITS OF 
PURE FUN" is Greenough's first 
feature-length production—and it is his 
film all the way. He produced it, direct- 

(LEFT) Greenough shoots from shore with telephoto-mounted 16mm Beaulieu camera. Its versatile features make it ideal for surf filming in the 
water, but since it is his "most valuable and expensive camera," he is reluctant to risk losing it in the "wipeouts" that often occur. (CENTER) 
Fiberglass housing for Kodak K-100 camera includes pull-cable for start-stop and external winding lever. (RIGHT) Homemade fluid-head on old 
wooden tripod is filled with "STP" engine lubricant and sealed with fiberglass. Though makeshift in appearance, it works perfectly. 

George Greenough prepares for filming from a surfboard inside the giant tubular waves of the 
Pacific. Strapped onto his back is 35 pounds of special gear which (with the exception of the 
camera) he designed himself. Rig includes an over-the-shoulder camera mount, fiberglass camera 
housing, portable twin quartz lights and battery packs for both high-speed camera and lights. 



(LEFT) Greenough demonstrates use of rifle-stock mount with Bolex in underwater housing. He uses this while simply sitting on his surfboard in the 
water to shoot closeups of other surfers whizzing by. He usually has a 75mm lens mounted, sights through the reflex viewfinder, and follows focus. 
(CENTER) The Eastman K-100 camera with new ultra-wide-angle lens built to Greenough's specifications by Century Precision Optics, Inc. (RIGHT) 
The new lens is F/1.5, has a focal-length of 3.5mm (covering an angle of 165 degrees) and has some barrel distortion, though not nearly as much as a 
"fisheye." It is extremely sharp to the edges. 

Frame blow-ups from the final "Coming of the Dawn" sequence in Greenough's first feature film, "THE INNERMOST LIMITS OF PURE FUN". He 
is the first cameraman to film sustained runs through the hollow, tubular waves—actual tunnels of water which curl over, completely surrounding the 
surfer. It requires the utmost degree of skill and control to ride out such a wave from one end to the other. Greenough finds tubes ranging from six to 
ten feet in diameter to be ideal for filming. 

A B 

(A) Dwarfed by the mountainous wave, the tiny surfer speeds along at 
an incredible rate, hoping to escape the tons of water that could crash 
down upon him. Giant waves such as this are found on Oahu's North 
shore in the Hawaiian Islands. (B) High-Speed camera, a modified Bell 

C D 

& Howell Filmo, shown with front plate of housing removed. (C) 
Greenough mounts the camera on his back by means of a harness 
of the type usually used to support SCUBA air tanks. (D) Mount is 
adjustable, permitting lens to show just the wave or Greenough's 
head and shoulder, as well. 

J 

(LEFT) Section of an inner-tube strapped around his waist makes a water-tight case for battery packs used to run camera and lights. (CENTER) 
Beaulieu 16mm camera with long telephoto lens mounted is used on fluid-head tripod, which Greenough designed and built himself, to get closeup 
shots from shore of surfers in the waves. (RIGHT) Short, spoon-shaped bellyboard is ridden in kneeling position by cameraman. Greenough's own 
design and highly maneuverable, it has greatly influenced the manufacture of standard boards for sport surfing throughout the world. Camera is shown 
securely mounted on the board itself by means of ordinary suction cups which are universally available. 



(TOP LEFT) High-speed camera is modified 
Bell & Howell that will run at 200 fps and is 
electrically driven by a 24-volt motor. (CEN¬ 
TER) Kodak K-100 camera, shown in hous¬ 
ing, has variable frame rate from 24 to 64 fps. 
(BOTTOM) Bolex on rifle-stock mount, for 
hand-holding with long lens while sitting on 
surfboard or air mattress. 

ed it, photographed it, edited it—and 
now he is projecting it, just to make 
sure it gets onto the screen in exactly 
the way he intended it. 

Greenough has been shooting film 
seriously for less than two years—but 
during that time he has designed and 
built a fantastic array of equipment for 
this specialized form of photography: 
watertight camera housings, a fluid-head 
tripod, a bank of quartz lights that fits 
onto a shoulder mount and a rifle-stock 
mount for filming telephoto shots from 
the water. He has also prodded others 
into building for him cameras and lenses 
so exotic that they were, heretofore, 
considered to be in the realm of the 
impossible. 

His first contact with professional 
film production came a year and a half 
ago when he was contracted to do some 
filming for and appear in a sequence of 
the 35mm Techniscope feature, "THE 
FANTASTIC PLASTIC MACHINE" 
(See American Cinematographer, May, 
1969). What rubbed off on him from 
that encounter was a determination to 
become as professional as possible in 
applying the basic principles of film- 
making, but to use those acquired skills 
for the purpose of telling it like it is 
within the innermost limits of pure 
fun—the very special world of the surf¬ 
er. 

The film that he projects onto the 

Poster for Greenough's first feature-length production, "THE INNERMOST LIMITS OF PURE 
FUN", is stylized Pop Art, incorporating frame blow-up of scene photographed from inside tunnel 
of a "hollow" wave. Film, now in release, is attracting large audiences among surfing-buffs. 

George Greenough, now a full-time film¬ 
maker, spends at least four months of the 
year on Australian beaches, searching out the 
big surf. 

screen this evening is the first tangible 
result of this developing skill—and its 
success is evident in the reactions of the 
young surfers who sit enthralled as their 
wildest dreams of becoming one with 
the waves assume reality before their 
eyes. 

About 15 minutes prior to the end of 
the film, a title appears on the screen: 
"THE COMING OF THE DAWN". The 
sequence begins in almost-darkness. The 
camera is gliding down the tunnel of a 
hollow wave, but only the glint of light 
reflected from the curvature of its walls 
lets us know that we are, vicariously, 
riding within this fluid tube. Then the 
sun surfaces in sudden splendor out of 
the sea and the sky grows lighter. The 
pace accelerates and we are zooming 
endlessly through swirling tunnels of 
water. The music on the sound track 
increases in beat and volume. There are 
no special effects, no opticals, no cam¬ 
era trickery, no fancy high-contrast 
solarized images, but we are utterly 
involved in what is happening on the 
screen. Someone has caught us up and 
put us where we can never hope to 
actually be—inside the hollow wave— 
and we are borne along on a sweet ride 
that is a trip and a half. When it reaches 
a peak that is almost too beautiful to 
bear, the entire aura explodes in a 
crescendo of sight and sound. Shades of 
"2001"! 

There is a moment of echoing si- 

Continued on Page 925 



THIS BOOM MICROPHONE 

IGNORES EVERYTHING 

...EXCEPT THE DIALOGUE 

Consistency of sound track quality on an endless 
variety of locations and sets can be dramatically 
improved with the remarkable Shure SM5 Boom 
Microphone. It “hears” the dialogue rather than the 
ever-changing character of the surroundings. 

Because its cardioid directional pattern is uniquely 
uniform with frequency and symmetrical about its 
axis, the SM5 is singularly independent of the effects 
of environment. Even in extreme shooting situations 
(such as with tight sets, low ceilings, hard walls, low 
microphone angles, traffic or air conditioner noise 
and rumble, and changing distance) the SM5 mini¬ 
mizes sound coloration and ambient noise pickup. 

Equalization changes—on the set or in transfer—are 
seldom, if ever, necessary. 

The highly effective attached windscreen com¬ 
pletely encloses the two-stage mechanical filter, so 
that there are no external “rubber bands” for the wind 
to “strum.” The absence of response-correcting in¬ 
ductors or impedance transformers assures freedom 
from hum. 

Call on the Shure SM5 to solve your most annoying 
boom problems! 

For additional information, write directly to Shure 
Brothers Inc., 222 Hartrey Ave., Evanston, Illinois. 

UNIDIRECTIONAL DYNAMIC BOOM MICROPHONE 

SHURE PROFESSIONAL MICROPHONES . . . FOR BETTER AUDIO 

MODEL SM56 
CARDIOID 
DYNAMIC 

Extremely versatile in 
studio, control room, 
and remote use. Also 
widely acclaimed for 
rhythm recording. 
Bright, clean sound. 
Exceptionally uniform 
cardioid pattern gives 
optimum control of 
environment. 

MODEL SM33 
UNIDIRECTIONAL 

RIBBON 
Warm, smooth sound 
for studio, control 
room, and scoring 
stage. Super-cardioid 
directional pattern. 
Compact, yet rugged. 

MODEL SM76 
%" OMNIDIRECTIONAL 

DYNAMIC 
for interviews 

and audience partici¬ 
pation, yet unusually 
smooth wide range 
response (40-20 KC) 
for critical music re¬ 
production. Instantly 
detachable from 
stand. Steel case with 
Cannon ‘connector. 

MODEL SM50 
OMNIDIRECTIONAL 

DYNAMIC 
Self-windscreened 
and pop-free for news, 
sports, remotes, and 
interviews. Also ideal 
for many studio and 
control room applica¬ 
tions. Comfortably 
balanced for hand or 
stand use. Natural 
response. 
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Hand-holding his camera while riding the surfboard on his knees, Greg 
MacGillivray, moves in close to an expert surfer for a tight shot of his 
fancy footwork on the board. He must control his own board skillfully, 
while keeping pace with the subject and running the camera. 

The namesake partners of MacGillivray-Freeman Films: (LEFT) Jim 
Freeman, who shoots from the shore, filmed the only 3-D surfing 
feature ever made. (RIGHT) Greg MacGillivray, who shoots from the 
surfboard, made his first full-length surfing film at the age of 17. 

(LEFT) Freeman photographs beach-based scenes for the partnership's latest release, the spectacular "WAVES OF CHANGE". (CENTER) 
Freeman's defocused lens turns the lights of Honolulu into glowing spheres against the silhouetted background of Diamond Head at dusk. (RIGHT) 
A surfer races ahead of the cresting wave for a scene in the film. "WAVES OF CHANGE" almost literally puts the audience on a surfboard in order 
to communicate the mystique of this uniquely exciting sport. 

(LEFT) Freeman, an expert helicopter cameraman, hovers close to the ground while filming comedy sequence of a car which somehow finds itself 
running on railroad tracks. (CENTER) The two young film-makers appear all slicked up for a Miami TV show. (RIGHT) A daredevil surfer zooms 
down the center of a mountain-like wave at Sunset Beach on Oahu's North Shore. These scenes were filmed from a helicopter which dipped close to 
the crests of the giant surf. 

The romance of the surf scene. (LEFT) A softly silhouetted 
girl waits on the sand at sunset, while her young sea-god 
companion (RIGHT) carries his board toward the surf in 
hopes of catching that one last perfect wave of the day. 

MacGillivray speedsthrough the surf with his camera fastened to the nose of his 
board. He began by making amateur films for the entertainment of his surf 
buddies, but the response was so great that he turned "pro" soon afterwards. 
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Purists, prone to splitting hairs, may 
argue that the photography of a surfing 
film cannot accurately be classified as 
"u nderwater" cinematography—but 
those who do their filming from a 
surfboard have good reason to argue 
that point. When a wave wipes them out 
in mid-scene and they go "over the 
falls" (as the hang-tenners say), they 
most certainly end up under the water— 

k Jim Freeman lines up a shot of sunset waves 
with a high-powered telephoto lens, while 
shooting scenes for "WAVES OF CHANGE" 
in Hawaii. Other locales include California, 
France and Portugal. 

Two highly-skilled, energetic young film-makers pool 
their talents to form a unique film production unit 
and shoot a spectacularly entertaining surfing movie 

and so does the camera. Moreover, in 
order to protect the camera against total 
immersion in hostile salt water, it must 
be encased in a watertight housing 
similar (except in pressure-resistant 
characteristics) to those used by honest- 
to-God underwater cameramen. 

We think that's close enough—so we 
are including in this special "Under¬ 
water Cinematography" issue of Ameri¬ 
can Cinematographer a couple of arti¬ 
cles about several highly skilled young 
cameramen who happen to more or less 
specialize in the photography of surfing 
films. 

Shortly before this issue went to 
press, the Huntington Hartford theatre 
in beautiful downtown Hollywood was 
the setting for the World Premiere of a 
new surfing film entitled "WAVES OF 
CHANGE". The mixed bag of an audi¬ 
ence included jaded critics from the 
trade press, middle-aged spectator sports 
types, bright-eyed teenagers and a siz¬ 
able contingent of expert surfers. Diver¬ 
sified as they were, they responded as 
one to the tongue-in-cheek humor and 
spectacular action of the superbly pho¬ 
tographed images that swept across the 
screen. The audience reaction was 
incredible—turned on all the way. 

"WAVES OF CHANGE" is the latest 
production created by a team of ex¬ 
tremely talented young California film¬ 
makers, Greg MacGillivray and Jim 
Freeman. In 1966 this pair joined forces 

Continued on Page 897 

In a high-camp tableau, perhaps symbolic of 
"Tomorrow the World", Greg MacGillivray and 
Jim Freeman pose with their trusty Arriflex 
and a mound of used ECO film cartons. 

(LEFT) Champion surfer David Nuuhiwa crouches low inside the tube at Hawaii's popular Tracks Beach in a scene from "WAVES OF CHANGE". 
(RIGHT) Expertly riding the surfboard on his knees, MacGillivray hand-holds bulky camera housing, as he veers in close for tight shot of surfers 
piling up. Precise maneuvering was required to keep from joining the pile-up. 
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Introducing the 
ATLAS 

IQmm anf| 35 mm 

2 picture head 
Film Editing Table 

Dimensions: 56" x 32"; Height — 45"; Weight — 220 lbs.; Screen Size — 9" x 6". Prices from$3,995.00 

The ATLAS 16mm and 35mm Editing Table can 
be used for silent picture films, composite prints 
with optical sound, double system with separate 
magnetic sound track, composite prints with 
coated magnetic strip sound track or any com¬ 
bination of the above. 
■ All editing is done in full synchronization. ■ 
The machine runs backwards and forwards at 
variable speeds or will lock in at 24/25 frames 
per second. ■ Clutches lock in or out picture 
head or sound head. ■ 
Hunting “sync” can be 
accomplished by manual 

hand crank. ■ All transistorized sound. ■ Large 
bright viewing screens. ■ No intermittent. ■ 
Uses 8-sided prism for steady picture with no 
wear on sprockets. ■ Cool Quartz Projection 
Lamp. ■ Holds 2000 ft. Reels. ■ Lock and key 
on main switch to prevent unauthorized uses. 
■ Comes equipped normally with time, frame or 
footage counter and optical sound reader. ■ 
Other combinations available along with acces¬ 
sories. Designed for high speed production 

editing, these machines 

Neptune Corp. Station use. 

35 West 45th St. / New York, N.Y. 10036 / Telephone: 765-4785 

Visit our booth #38 at the SMPTE exhibit —Oct. 4-9, New York Hilton, New York, N.Y. 
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Dirt can ruin a film. 
And our business is printing and 

processing 8mm, Super 8mm and 16mm 
for motion picture duplication and pre¬ 
prints. 

Clean water. Clean air. 
We simply cannot operate without 

either of them. 
Take Super 8 film. 
A single frame magnifies so many 

times reaching screen size that even an 

infinitesimal particle of dirt or dust can 
become a colossal eyesore. 

That’s why we’ve recently installed 
a unique water filtering system in our 
processing department. 

Unique because this system filters 
water to one-millionth of a meter. Result: 
Incredibly pure water. 

It’s why we’ve put a highly sophisti¬ 
cated air-control system in our cartridge 
loading room. 

In this system, air comes from thou¬ 
sands of tiny holes in the ceiling. It forces 
dirt and dust particles down to floor level 
and out the exhaust exits. 

It’s why we’ve clothed technical peo¬ 
ple in both areas entirely in white, with 
protective hats and boots. 

And it’s why we have white plastic 
walls and seamless floors. 

Dirt. 
We think it’s obscene. 

CINE MAGNETICS FILM LABORATORY 
A DIVISION OF CINE MAGNETICS, INC. 

650 Halstead Avenue, Mamaroneck, N.Y. 10543 (914) 698-3434 
New York Receiving Center: 305 E. 45th St. (212) 682-2780 

A. 
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DEEP WATER CINEMATOGRAPHY 
By RICHARD WINER 

The open sea offers a new dimension to underwater 
cinematography-a dimension that makes shallow 
water filming as alien as aerial photography 

4 
There are two basic categories of 

deepwater cinematography. One is done 
at extreme depths with cameras oper¬ 
ated remotely from surface vessels by 
scientists or technicians. The other is 
filming at any depth, but in water where 
the bottom is beyond the diving capabil¬ 
ity of the average diver. . . 200 feet 
plus. The latter is what we are discussing 
in this article. 

Presently most underwater filming 
by professional cinematographers is 
done in water with a depth of less than 
35 feet. There are several reasons why 
shallow depths are used in the average 
underwater film. They include the need 
for maximum sunlight, the diving ability 
and limitation of the cameraman, the 
diving capability of the actor(s) in front 
of the camera, equipment capability, 
the length of time required for filming 
(the greater the depth, the less "bottom 
time” allowable per day), etc. 

Why film in waters of great depth or 
in the open sea? There are a number of 
reasons, including the fact that the open 
sea offers a new dimension to under¬ 
water cinematography, a dimension that 
makes shallow water filming as alien as 
aerial photography. It wasn't very long 
ago that anything filmed underwater 
that was in focus, halfway decently 
exposed, and had pretty colors was 
considered spectacular and raised "ohs" 
and "ahs" from the audiences. With a 
few exceptions, if you've seen two or 
three underwater film sequences, you've 
seen them all. Basically, coral reefs are 
coral reefs, moray eels are moray eels, 
barracuda are barracuda and, in general, 
the shallow waters of the sea are more 
or less the same the world over with the 
exception of climatic differences. In 
fact, shallow water ship wrecks have 
been so stripped by salvagers and souve¬ 
nir hunters that they no longer resem- 

The author shown filming aboard the deck of the deep-probe submarine "Ben Franklin" at a 
depth of 160 feet. In the background is his safety diver, John Carpenter. The sub was moving 
slowly, requiring him to wrap both legs around a deck fitting and to hold on with his left hand 
while operating the camera with his right. When one is anchored in this way, and the body is in 
the right position to the movement of the water, the flow tends to steady the camera. 

In unaccustomed situation topside aboard a 
sailing vessel, Winer shoots some footage with 
the Arriflex. 

ble anything more than a heap of scrap 
metal. Most deep wrecks, except for the 
fact that some previous diver may have 
removed the bell and navigation lights, 
still bear some similarity to the way 
they looked when they were sunk. 

Sea life in the deeper waters is quite 
different from that of the shallows 
where the larger species have been near¬ 
ly fished out. It is the rule rather than 
the exception to find large fish on reefs 
100 feet deep, whereas, on a shallow 
reef a few hundred yards away, there 
exists hardly a fish over a few inches 
long. In the Virgin Islands, for example, 
one of the greatest hazards while filming 
on the shallow reefs is a direct result of 
previously uncontrolled conservation— 
the sea urchin. This creature, with its 
numerous spines, each capable of pene¬ 
trating a wet suit or even the thick 
bottom of a flipper, abounds on the 
reefs around St. Thomas and St. Croix. 
In fact, some of the coral formations are 
virtually black with them, making film- 
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Alone in shallow water (60 feet), Winer films claw mechanism of research submarine being tested. 
With a self-contained camera such as this Rebikoff, he is able to maneuver easily into almost any 
position. The larger the camera, the more difficult this is to do. Though very compact, the 
Camera accommodates a 200-foot load and is electrically driven by two nickel-cad batteries. 

ing almost an impossibility. The adult 
Caribbean lobster devours ten to twelve 
sea urchins a day which, in a normal 
situation, would keep the reefs fairly 
clear of them. But over the years divers 
have nearly cleaned these waters of 
lobster. Thus, to avoid the sea-urchin- 
infested reefs, one must seek out the 
deeper reefs in depths of around one 
hundred feet. 

Then, of course, there are instances 
where deep water is the only place 
where your subject can be filmed. This 
would include filming submarine and 
other undersea vehicles, documentaries 
on oceanographic subjects, the need for 
clear water when windswept seas have 
rendered the clarity of shallow waters 
nil, shooting up at large ships passing 
overhead, filming sharks and other large 
creatures that rarely venture into the 
shallow waters of the North American 
continent. . . fish that won't flee at the 
first sound of the camera motor. Prob¬ 
ably no other natural environment of¬ 
fers so great a possibility of special 
effects as the waters of the open sea 
combined with the depth-penetrating 
rays of the sun. Of course, open sea 
diving does have its drawbacks, among 
which are hazardous conditions. How¬ 
ever, one can control these to some 
extent. 

Suppose you receive an inquiry as to 
your availability to film in the Bahamas 
or the Caribbean. You are told that 
you'll be working from a 120-foot 
research vessel. The size of the vessel 
arouses your curiosity. How deep is the 
water? The producer hems and haws, 
admitting that he is not sure, but that 
the location is to be about five miles off 
shore. Your subject is to be an oceano¬ 
graphic research submarine. If you've 
never dived deeper than 50 or 75 feet, 
forget the assignment—unless you have 
several weeks in which to prepare your¬ 
self, for there are many potential prob¬ 
lems that never occur around shallow 
inshore waters. Most common are severe 

(ABOUT THE AUTHOR: Richard Winer has, 
for the past 15 years, been an award-winning 
cinematographer in Florida, the Caribbean 
and other locations around the world. He has 
filmed everything from orbit-bound astro¬ 
nauts to man-eating monsters from beneath 
the deepest reaches of the sea. He head¬ 
quarters in Fort Lauderdale, on Florida's 
"Gold Coast" which is just minutes away 
from the Bahamas and Caribbean. He owns a 
42-foot fiberglass diesel auxiliary sailing ketch 
and a two-man submarine, both of which are 
used for filming. For underwater cinema¬ 
tography he uses a highly sophisticated self- 
contained Rebikoff underwater motion pic¬ 
ture camera with fully-corrected wide-angle 
lenses. He also has available a self-propelled 
camera unit, the Pegasus, which serves as an 
underwater dolly.) 

pains from not being able to equalize 
the pressure in your ears, sinus pains 
from sinuses you never knew you had, 
nitrogen narcosis (which could not only 
end your movie career but also your 
need of paying any more insurance 
premiums), the bends from working too 
deep and not decompressing on the way 
back to the surface, a sudden increase in 
negative buoyancy resulting from your 
wet suit's sponge-like absorption of wa¬ 
ter at deep depths, tricky and unpredict¬ 
able currents that could sweep you far 
from your boat, unknowingly swimming 
down deeper than you had planned, 
dangerous sea life . . . and there are 

many authenticated cases of divers hav¬ 
ing been maimed or torn to pieces by 
sharks. If you spend most of your time 
behind a desk or in a studio where the 
grips or assistants perform all of the 
strenuous work and you are just plain 
out of shape there is the danger of a 
heart attack from over-exertion, for 
deep water diving is hard and strenuous 
work. 

Let's say, though, that you are in 
reasonably good health and the money 
looks good. What next? Most important 
is your safety diver. His presence may 
be a matter of life or death to you. At 

Continued on Page 900 
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CECO INDUSTRIES,,NC 

Is the World’s Largest Supplier of 
Rental Production Equipment 

r NEW YORK/HOLLYWOOD/MIAMI/D. C. 
NEW YORK 

HOLLYWOOD 
MIAMI 

D.C. 

315 West 43rd Street / (212) 586-1420 
Pres. — John Babb / Vice Pres. — Len Hollander 
.7051 Santa Monica Blvd. / (213) 469-3601 / Vice Pres. — Carl Porcello 
51 East 10th Ave. / (305) 888-4604 / Manager — Bill Samerdak 
2215 M St. N. W., Washington, D. C. / (202) 659-9600 
Regional Director — John Bennewitz 

V. 

Available Immediately In All Four Cities 
CAMERAS: Mitchell BNC, BNCR, DiGiulio’s 
SPRC, F & B/CECO Beamsplitter, all available 
with videotape — through the lens VTR’s. 
Panavision — all cameras, lenses and 
accessories. Arriflex — 2C. All with Cooke 
lenses, blimps, etc. Eclair — 35mm & 16mm, 
Auricon w. 400ft. conversions, misc. 

LENSES: 35mm & 16mm zooms, motorized 
for all cameras. Fisheye, wide angle, telephoto 
up to 1000mm. 

DOLLIES/CRANES: Elemack, Moviola, 
Colortran, Chapman & New F & B/CECO 
Cranes. 

TRIPOD HEADS: Worrall, Moy, Mitchell, 
O’Connor, Cartoni, Miller, Pro. Jr., etc. 

HELICOPTER MOUNTS: Aerovision, Tyler, 
Special Custom Installations. 

LIGHTING: Mole-Richardson, Bardwell 
McAlister, Colortran, Lowell plus enough 
copper cable, connectors, plugging boxes, 
dimmers, bullswitches, grip equipment to 
handle any multi-million dollar feature. 

GENERATORS: 2000 amp down to 300 amp 
vehicle and trailer mounted. 

VEHICLES: Cecomobiles (our fitted 
studio-on-wheels now available in California). 
All other conventional transportation. 
SOUND: Nagra, Magnasync, mike booms — 
studio or portable; alj grades of mikes 
including radio, walkie-talkie, etc. 
EDITING: Moviolas, Prevost (Italy), Steenbeck, 
Kern. Also cutting rooms, production offices 
available in new Hollywood F & B/CECO 
editing center at 1041 N. Highland, in Miami 
at F & B/CECO studios, in New York at 
F & B/CECO studios. 
VIDEOTAPE: Ampex, Sony, etc. Portable VTR 
Equipment, Vz or 4 inch tape, by arrangement, 
complete studio or mobile van outfits, 
Hogiluds for simultaneous film, VTR 
Production, CCTV. 
PRODUCTION FACILITIES: By arrangement, 
technical crews can be assembled in 
California & Florida. All transportation, air 
or vehicular, catering services, payroll 
facilities, anything you need on location or in 
one of our cities. 
BUY AND SELL: F & B/CECO Industries also 
sold over $7 million of professional 
equipment each year. 

STUDIOS: 

F & B/CECO studios in New York (Formerly Fox Movietone), 
and F & B/CECO studios in Miami (Formerly Studio City). Un¬ 
questionably the largest, finest, best-equipped studios available 
in the East. Studio facilities in California can be arranged. 

World-Wide Service and Affiliates 
London / Paris / Rome / Mexico City / Sydney 

CECO INDUSTRIES, INC. 

40 Kero Road, Carlstadt, N. J. 07072 / (201) 939-5250 

President, Arthur Florman 
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THESE TV PROGRAMS AND FEATURE 
FILMS ARE MADE WITH OUR ACADEMY 

AWARD WINNING SPR®-CON VERTED 
BNC CAMERAS: 

Bonanza 
Cheyenne Social Club 

"Gaily Gaily” 
High Chaparral 

Ironsides 
Jules Dassin’s 

"Promise At Dawn" 
.ove American Style 

Mannix 
Marcus Welby, M.D. 
Mission Impossible 

Rio Lobo 
Strawberry Statement 

The Lawyers 
The Virginian 
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CINEMA PRODUCT DEVELOPMENT COMPANY 
2044 COTNER AVENUE, LOS ANGELES, CALIFORNIA 90025 
TELEPHONE (213) 478-0711 • CABLE ADDRESS CINEDEVCO 

Ed Di Giulio says 

Whether 
you’re 

or "out 

CONVERT! 

“SPR® conversions are 'in.' They are 
the most popular reflex BNCs 

available today. Paramount has 
16; Universal 10. We've completed 

over 60 BNC conversions to our 
Silent Pellicle Reflex® System 

for the world’s leading feature 
and TV film makers. In fact, there 

are more of our SPR® conversions in use today than all 
other types combined. This includes both new and all other 

conversions of reflex BNCs. 
“SPR® conversions are ‘in' for ‘outsiders.’ Cinema Product 

Development Company has just completed the design of an 
NC Reflex conversion. Mark Armisted has 3 

and we recently shipped another back 
to Chevereau in Paris. 

“Converting your old NC today makes sense 
... not only does your camera perform 

better than new but its value increases from 
400 to 500%! Ask anyone who uses our 

Academy Award Winning SPR® 
Conversion System. When we 

“convert” your camera it’s better than new. 

it 



RANK TAYLOR HOBSON 

LENSES 
OF 
QUALITY... 
...MOTION PICTURES 

OF PERFECTION! 

COOKE SPEED PANCHROS-the ultimate lens for ine 
35mm format. Originator of the matched lens theory for 
uniform film production. Focal lengths from 18mm to 
100mm, in popular camera mounts. 

in tmgm. | 

mSi 

Sold through leading motion picture equipment suppliers. 

RANK PI 
260 N Rt. 303 
West Nyack. New York 10994 
(914)358-4450 

411 Jarvis Ave 
Des Plaines. Ill 60018 
(312) 297-7720 

4351 Tugunga Ave 
Studio City. Calif 91604 
(213)985-3963 
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Wherever you go, whatever the 
shooting situation, CINE 60’s ex¬ 
clusive Power Belt gives you the 
power you need to run every pro¬ 
fessional camera on the market, 
Plus the all-important mobility to 
go where the action is (how do 
you think recent skiing and mo¬ 
torcycle movies were made?). 

The Power Belt is as conven¬ 
ient to use as it is foolproof. Avail¬ 
able in voltages from 6 to 30V, this 
handsome, easy-to-wear unit fea¬ 
tures high capacity, recharge¬ 
able nickel-cadmium cells. With 
its built-in charging unit, the 
Power Belt is ready to go. And 
wherever you go, you’ll find its 
sealed, trouble-free design means 
day-in, day-out reliability. In the 
event of a short circuit, a built-in 
automatic overload switch dis¬ 
connects the batteries, resetting 
when normal conditions are re¬ 
stored. 

INSTANT 
POWER 

U.S. Patent #3274476 

Why put up with awkward bat¬ 
tery cases and long cables? Or 
bulky boxes that tug your shoul¬ 
der and keep you off-balance? 
Especially when you can have the 
CINE 60 Power Belt—now the 
standard power supply world¬ 
wide. 

For increased maneuverability, 
an accessory 6-foot coiled power 
cable (11" retracted) is available 
for use with Arriflex and other 
cameras. 

CINE 60 has a number of other 
exclusive time- and money-sav¬ 
ing products for the professional 
filmmaker, including: 
The Vacu-Platform suction-actu¬ 
ated platform which can be posi¬ 

tively fastened to any smooth sur¬ 
face (car tops, floors, etc.) without 

marring. Especially use¬ 
ful for low-angle work, 
it mates with standard 
tripod heads. 

The Single Universal Shoulder 
Pod the “unipod” is a lightweight 
shoulder mount that accepts all 
cameras. Easily removable be¬ 
tween takes, it keeps the camera 
in the ideal shooting position 
whileofferingthe maneu¬ 
verability of single¬ 
shoulder construction. 
Used with the CINE 60 
Uni-Eclair Mount, this is 
the only practical pod 
for the Eclair NPR-16. 
For details on these and any of 
the other products in our line, 
please call or write: 

I IMCORPORATED 

Film Center Building/630 Ninth Avenue 
New York, N.Y. 10036/Tel: (212) 586-8782 



sound investment in sound convertibility! 
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When you add 
the Arri SINGLE 
SYSTEM Module to 

your ARRIFLEX16BL, 

you will enjoy 
the advantages 
of single-system 
sound plus a 
superior sound 
quality that matches 
the unequalled 

mechanical/optical 
perfection of 
Arriflex cameras. 
Believe it! 

FREE TRIAL OFFER! Convince yourself 
of the advantages, quality and simplicity 
of Arriflex single-system sound.Write for 
further details. 

7IRRIFLEX 
rV CORPORATION OF AMERICA 

P.O. Box 1050, Woodside, N.Y. 11377 
1011 Chestnut Street, Burbank, Calif. 91502 

ARRIFLEX 16BL 
with single-system 
module installed 

ARRIFLEX 16BL 
for double-system 
sound filming 

j* 
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fimeless 

LIGHTING.. .timeless in its effectiveness. 

No single creative element contributes 

more powerfully to successful production — 

CHOOSE IT WISELY. 

THE EAST'S ONLY SPECIALIST-LIGHTING, GRIP EQUIPMENT, PROPS, GENERATORS 

RENTALS • SALES • SERVICE Sole distributor of Mole-Richardson Company Products in Greater New York 

INC 333 WEST 52nd STREET, HEW YORK, H. Y. 10019, Area 212, Circle 6-5470 

Send for a schedule of rental rates! 

AMERICAN CINEMATOGRAPHER, SEPTEMBER 1970 875 



SHOOTING IN CANADA ? 
Rent from the complete rental house 

Cameras — BNC Reflex — NC Reflex — Standard High Speed 
Arriflex — 16mm & 35mm — blimps & zooms 
Worrall — O’Connor — Sachtler & Wolf Gyro 

Studios — Dollies — Lighting & Grip Equipment — Generators 
Crews — Video Tape — Set Design & Construction — Post Production 

CAMERA MAINTENANCE & MACHINE SHOP SERVICE ON PREMISES 

CINEQUIP MODIFICATIONS 

35mm Arri Blimp 
with Zoom Housing 

Quick change to standard lenses. 
110 volt AC — 24 volt DC sync. 

NC Reflex 

All Arri mount 
lenses from 9.8 up. 

Mitchell 
Standard high speed 

Full set BNC mount 
Cooke lenses. 
28-280mm reflex zoom. 

CINEQUIP — Motion Picture Camera and Equipment Rentals 
41 Scollard Street, Toronto, Ontario, Canada Phone 920-5424 
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SURVIVAL KIT FOR Flint!. 
With plastic reels, cans and cases, you are insured that your delicate 
film will survive in the hard, cruel world outside. It's an insurance 
that metal can't offer you. 

For one thing, plastic resists denting and bending. It's resilient. 
For another, our plastic cases have four positive locks. The 

chances of them coming open accidentally are non-existent. 
And lastly, we pack each and every can with foam. To insure 

that our reels (and your film) have a nice cushioned ride in shipment. 
We make a complete line of quality accessories for film han¬ 

dling. Write for our catalog. Plastic Reel Corporation of America, 
640 South Commercial Ave., I- 

Carlstadt, New Jersey 07072. |JI ik—115 

Someday, You’ll wind ii|» with plastic. 
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Only CINTELhas it all! 

FOR TV NEWS: 
■111 

FOR TV STUDIO: 

MINI-COLOR® BREAKS 
THE UNDER-$10,000 PRICE BARRIER! 
Newest in the complete line of 

CinTel color film processors, 
the MINI-COLOR is a 

totally new concept 
in compactness, 
rapid access, oper¬ 

ational simplicity and 
down-to-earth cost. 
Now in operation in 

more than 75 TV sta¬ 
tions. All Type 316 

stainless steel construction. 

Phone or write for free brochure. 

C0L0RMASTER: TV NEWS FILM PROCESSOR 

Still the most popular TV color news film processor—in use 
by more than 90 TV stations coast to coast. Available for 
2-week delivery. Phone or write for free brochure and detailed 
specifications. 

The MINI-COLOR and Colormaster will process every type of 
Ektachrome color film including new “Super 8” format and 
16 or 16/35 mm. Update your present CinTel processors to 
handle Super 8 or combination Super 8/16 mm with CinTel’s 
Retrofit Kit. 

PD-3 PEDESTAL. For color or 
monochrome cameras. 240- 
lb. load capacity. 

PD-8 PNEUMATIC PEDESTAL. 
Color or monochrome. 500- 
Ib.-plus load capacity. 

y 

PD-10 PEDESTAL. Color, 
monochrome. 225-lb. load 
capacity. Lowers to 35" 
camera height. Can be used 
for remote applications. 

MCH-3 CRADLE HEAD. Color, 
monochrome. Constant cen¬ 
ter of gravity for proper bal¬ 
ance at any tilt angle. 

AMT-% TRIPOD. Color, 
monochrome, microwave. 
Rugged construction for 
heavy camera loads in 
studio or field use. Combine 
with tripod dolly. 

HFCH-CAM HEAD. Color. The 
ultimate in smooth camera 
control at any angle. Many 
accessories. 

Phone or write for illustrated brochure and specifications. 

World’s largest manufacturer of film 
processing and TV broadcast equipment. 

CINTEL CORPORATION 

a TECHNOLOGY INCORPORATED subsidiary 
Manufacturers of Houston Fearless Products 
11801 W. Olympic Blvd., Los Angeles, Calif. 90064 
(213) 272-4331. 
New lightweight TV support equipment available now! 
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Introducing two members of the 1970 
family of Pro-Jr. Tripods. On the top left, 

our fluid drive now with instant leveling 
swivel bowl. On the right, our friction 

drive with instant leveling swivel bowl. 
Both help you keep a level head no matter 

what conditions you encounter — rocky 
road, rice paddy or just an uneven floor. 

The swivel bowl instantly levels the head, 
eliminates tripod leg adjustments. It’s 

part of F & B/Ceco’s great design 
to make your work easier. 

See Us at SMPTE, Booths 84-85 

Shown left to right. 
Pro-Jr. Fluid Drive Head Features camera balancing 
screw, accessible camera mounting knob, adjustable 
panhandle, T-spirit level. W/Flat base, $395; 
w/swivel bowl, $450. 

Pro-Jr. Friction Drive Head Accessible knob for 
mounting, tension control knobs, T-spirit level, adjustable 
panhandle, 2 positions for attaching handles. 
W/Flat base, $150; w/swivel bowl, $200. 

Pro-Jr. Geared Drive Head Pan and tilt action controlled 
by metal crank handles which snap on either side. 
With 1/4 x 20 or % x 16 camera tie-down screw and 
standard Pro-Jr. flat base, $350. 

Pro-Jr. Adjustable Tripod Legs Constructed of hard 
maple with aluminum and steel hardware. “V” groove 
design gives almost twice the gripping surface. Standard 
or baby legs w/flat base, $110; w/swivel bowl, $125. 
(When head and legs are ordered together, deduct $10.) 

Full line of accessories include metal tripods, collapsible triangles, portable dollies, carrying cases. 

F&B/CECO: 
For information, write Dept. AC-9-0 

315 W. 43rd St., New York, N. Y. 10036 . (212) 586*1420 
7051 Santa Monica Blvd., Hollywood, Calif. 90038 • {213) 469-3601 
51 East 10th Av6., Hialeah, Fla. 33010 . (305) 888-4604 
2215 M St., N. W., Washington, D. C. 20037 * (202) 659-&00 
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Concerto for NPR and Orchestra 

Shooting a hundred-man symphony or¬ 
chestra that is getting paid by the hour, you 
obviously need to use multiple cameras, 
arrange to stagger the film runouts and 
hope to avoid retakes. 

For the Bell Telephone Hour “Sounds and 
Sights of Chicago,” Director of Photography 
Andrew Costikyan used three NPRs to 
cover the Chicago Symphony in a special 
concert for the show. 

Two of the cameras were placed in the au¬ 
dience for wide-angle shots of the whole 
orchestra, for cutaways of the audience 
and for telephoto closeups of the players 
and the conductor. 

But the director needed some shots of the 
conductor from the players’ point of view, 
and some wider angle closeups of the 
players themselves, to provide the feel of 
being right in the orchestra. 

So Mr. Costikyan put on white tie and tails, 
and sat right in the orchestra with an NPR. 
This meant that, for the other two cameras, 
he was right in the shot! 

But the NPR is an unobtrusive camera, so 
it worked. If you saw the show on NBC-TV, 
did you notice that one of the performers 
was playing an NPR? 

880 

For an NPR brochure, write Eclair Corp. at 7262 Melrose Avenue, 
Los Angeles, Calif. 90046; or at 73 S. Central Avenue, Valley 
Stream, New York 11580. Eclair International: Paris 2e, France. 
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this photograph. He is a member of the IATSE Chicago local 666 and has been a first cameraman for 22 years. 
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.. everybody's promise 
to the film maker! 
These are all empty words in¬ 
deed, without the know-how and 
the personal attention of experi¬ 
enced people to back them up. 

Rene “BO” Mathieu, our Vice 
President in charge of Labora¬ 
tory Operations for over twenty 
years, has been helping us to 
put life and meaning into the 
words “Colburn Quality,” Col¬ 
burn Service,” “Colburn De¬ 
pendability.” "BO” and his 
co-workers have that priceless 
experience and the equipment to 
help you achieve a finer finished 
film on your next production. 

GEO. W. COLBURN LABORATORY, INC. 
164 N. Wacker Drive • Chicago, III. 60606 
Telephone (area code 312) 332-6286 
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Were the film laboratory with the perfect name. 

With virtually all of our facilities under one huge roof . . . the balance in another building only 
yards away . . . Perfect Film Laboratories provides a full service for clients throughout the United 
States and Canada . . . with a speed that enables us to cut weeks from the major jobs; days from 
the lesser ones. 

IN DETAIL, OUR SERVICES: EDITING? Yes! We have skilled staff editors always available. Or 
—complete facilities for your own editing use may be rented. OPTICAL EFFECTS? Yes! We'll 
handle your requirements for optical effects, including Wet Gate, Blow-ups or Reductions. ART 
SERVICE? Yes! Oxberry, Hand Lettering, Press and Animation are yours to command. SOUND? 
Yes! There's a complete studio, using the newest R.C.A. 35MM and 16MM equipment. LABORA¬ 
TORY? Yes! Here in one location . . . every facility for the finest, fastest film processing . . . Bell 
& Howell Model C 35MM or 16MM . . . Producers Service 101 Highspeed Reduction Printer. . . 
Fast processing of both 35MM and 16MM Negative, Positive, Black and White and Color film. 
DISTRIBUTION? All major airlines, through Denver and Colorado Springs provide optimum service. 
Where urgency demands, door-to-door expediting is provided, in Colorado or across the nation. 

Pick up your phone and call us (303) 471-2150 for details about how our service can be faster for 
you . . . more saving in total cost . . . and with quality of workmanship at our near-perfect level. 

Y SERVICE FOR 16MM / EDITING / RECORDING / WORK PRINTS / 
RELEASE PRINTING/ TITLING / 35MM SLIDE AND FILMSTRIP SERVICE 

AMERICAN CINEMATOGRAPHER, SEPTEMBER 1970 

FILM LABORATORIES, INC. 
3200 North Nevada Avenue Colorado Springs, Colorado 80907 



For 
ANGENIEUX 
Lenses: 

9.5- 95 

12.5- 75 
12-120 

12-240 

BEHIND-THE-LENS FILTER HOLDERS FOR ANGENIEUX 
ZOOM LENSES FOR ALL 16mm & 35mm ARRIFLEX 
AND ECLAIR CAMERAS. . . 

Have the convenience of having filters on hand to meet all normal filter requirements, plus the advantage of easily using any 
special purpose or special effects filters - all at little expense. And avoid problems too: It is seldom that a filter becomes 
damaged, but if it does, and it's a gel filter - no problem - just toss it away and stick in a new one. Extra filters make some of 
the best insurance you can have. 

Prices include AIRMAIL shipment 
same day to anywhere. 

25-250 

THESE FILTER HOLDERS AMD KITS ARE REALISTICALLY DESIGNED THROUGHOUT TO OFFER THE UTMOST IN 
CONVENIENCE AND USEFULNESS FOR THE PROFESSIONAL CAMERAMAN. 

A two inch square of Wratten filter gel will make four filters for either type 
holder. Each holder has a ring of color to identify its place on a filter holder data 
chart where you can write in the exposure index for the films with which you 
will want to use it. The holders also have spacers to prevent Newton rings when 
more than one gel is used to make up a combination filter. They are packaged in 
kits with gel cutter, tweezer and indexed container for extra gels which has 
places for eight in each of nine compartments. 

And there is a FILM & FILTER DATA CHART for handy reference. 

Ask for brochures 

For 
ANGENIEUX 

Type BTL35A - 
FOUR holders with kit  $65.00 

Type AE3GS- 
Five holders with kit  $40.00 
Four holders with kit 35.00 

GUARANTEED to meet with your com¬ 
plete approval or money refunded. 

CUSTOM MADE BY 

CUSTOM PHOTOGRAPHICS 
P.O. Box 25007 Portland, Oregon 97225 

PHONE 503-292-5569 

- 

SOS/Tel-Animaprint 

hot 
press 
makes clean, crisp titles 
quickly, easily, perfectly 

In minutes the Hot Press 
delivers precision lettering 
from standard printers’ lead 
type, any style or size up to 120 
point, without messy inks. It prints 
in foil, in brilliant colors or black and 
white, on any color paper or on acetate 
cells. It gives you perfect results and pin¬ 
point registration everytime, without practice 

40 Kero Road, CarJstadt, New Jersey 07072 • (201) 939-5250 

315 West 43rd Street, New York, N.Y. 10036* (212)586-1420 
WEST: 7051 Santa Monica Blvd., Hollywood, Calif. 90038 *(213) 469-3601 

SOUTH: 51 East 10th Avenue, Hialeah, Florida 33010 • (305) 888-4604 

D.C.: 2215 M. St., N.W., Washington, D.C. 20037 • (202) 659-9600 

See Us At 
SMPTE, 

Booths 88-89 

or hard work. And your titles are immedi¬ 
ately ready for use. For highest quality 

titling at less than your present 
costs, no other method can equal 

the Hot Press. And no other Hot 
Press can match ours for 

economy. The price, only 

For a sample of Hot Press 
lettering along with com¬ 
plete literature, write 
Department AC-9-O 

SOS PH0T0-CINE0PTICS, INC 
A DIVISION OF FAB/CECO INDUSTRIES.INC. 
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For Your Library... The Best-Selling Books in the Field of 

Techniques • Special Effects • Television • Editing • Animation • Sound • Documentary 

951. AMERICAN CINEMATOGRA¬ 
PHER’S MANUAL 

Compiled & Edited by 

A.C. Miller & W. Strenge 
It’s the standard guide to pro¬ 
fessional film-making equip¬ 
ment, materials and techniques, 
fully revised. Only $15.00 

807. THE TECHNIQUE OF DOCU¬ 
MENTARY FILM PRODUCTION 
(Rev.) by Baddeley 
The thorough guide to planning, 
scripting, production & distrib¬ 
uting fact films. Used as a text 
at leading universities. 

Only $10.00 

&*«***/ H««in 
M YkfM. 

530. 8mm/16mm MOVIE MAK¬ 
ING (New) 

by Henry Provisor 
A comprehensive study of all 
aspects: techniques, opera¬ 
tions, setup, casting, scripting, 
lighting, equipment, opera¬ 
tions. A complete course. 

Only $8.95 

506. HANDBOOK OF BASIC 
MOTION PICTURE TECHNIQUES 

by Brodbeck 
One of the best books ever. 
Techniques proven by the U.S. 
Army Signal Corps and pro¬ 
fessionals. Only $7.95 

808. THE TECHNIQUE OF FILM 
ANIMATION (Rev.) 

by Manvell 
An updated standard text. Cov¬ 
ers all new trends, such as 
computer animation. Simply 
written. Only $10.95 

829. ENCYCLOPEDIA OF FILM 
AND TV TECHNIQUES (New) 

edited by Spottiswoode 
The first major reference work 
on both film & TV. 1,124 pages. 
Up-to-date. Comprehensive. 
Over 100 full-length articles. 

Only $37.50 

919. THE FIVE C’s OF CINEMA¬ 
TOGRAPHY 

by Joseph Mascelli 
Camera angles, Continuity, Cut¬ 
ting, Close-ups & Composition 
. .. how to master them! 

Only $15.00 

812. DOCUMENTARY IN AMER¬ 
ICAN TELEVISION by Bluehm 
The documentary movement in 
American television is explored 
critically in this knowledgeable 
& often controversial book. 

Only $8.95 

813. THE TECHNIQUE OF SPE¬ 
CIAL EFFECTS CINEMATOGRA¬ 
PHY (Rev.) by Fielding 
Low-budget techniques in edu¬ 
cational, industrial and tele¬ 
vision fields. How to use them 
to enhance quality. Only $15.00 

941. ANIMATED FILM (New) 
by Dr. Roy P. Madsen 

Progressively covers the simp¬ 
lest concepts to the most so¬ 
phisticated. Includes diagrams, 
charts and photos. Glossary. 

Only $14.75 

818. THE TECHNIQUE OF THE 
MOTION PICTURE CAMERA (Rev.) 

by Souto 
A comprehensive study of the 
modern camera in all forms, 
from the 70mm giants to the 
new Super 8’s. Only $16.00 

801. FILM & TV GRAPHICS 
edited by Walter Herdeg 

Outstanding examples of 
graphics for film & TV from all 
over the world. More than 
1,000 illustrations: advertising, 
entertainment, experimental, 
titles & captions, etc. 

Only $16.50 

830. THE TECHNIQUE OF THE 
FILM CUTTING ROOM (New) 

by Walter 
A complete guide. Silent and 
sound techniques. Everything 
you need to know for all pro¬ 
cedures. Glossary. Only $11.50 

816. COLOR TELEVISION 
by H. W. Coleman 

The business of color casting 
is thoroughly covered, from the 
electronics to the audience. 
Charts, tables & color illustra¬ 
tions. Only $8.95 

822. THE TFCHNIQUE OF EDIT¬ 
ING 16mm FILMS 

by Burder 
Practical how-to-do-it book. 
Concentrates on the basic pro¬ 
cedures. Discusses the entire 
editing process. Only $9.50 

810. THE TECHNIQUE OF FILM 
& TELEVISION MAKE-UP (Rev.) 

by Kehoe 
Essentially a new book. Covers 
all the advances for color and 
b. & w. Compatible systems 
and new products. Only $16.50 

528. PROFESSIONAL 16/35mm CAMERAMAN’S 
HANDBOOK (New) by Verne Carlson 

"Here is at last, a practical and 
comprehensive guide for the 
man working in the film indus¬ 
try. It is a no-nonsense hand¬ 
book of hard-to-find informa¬ 
tion. Specifically designed for 
on-the-job use. Text and illus¬ 
trations are well coordinated. 
Don't let this one get away. This 
unique handbook just could be 
a classic." The Rangefinder 

Over 130 photos and illustrations fully cover 
the installation, operation and use of 17 cam¬ 
eras, magazines, lenses accessories and equip¬ 
ment. A must for all in film or TV. Only $15.00 

802. DOCUMENTARY FILM 
by Paul Rotha 

History and development of the 
fact film. Special emphasis on 
trends & uses in various coun¬ 
tries. Social, cultural & polit¬ 
ical roles. Only $10.00 

685. THE TECHNIQUE OF FILM 
EDITING (Rev.) 

by Reisz & Millar 
The combined knowledge of 10 
members of the British Film 
Academy. Only $13.50 

517. MOVIE & VIDEOTAPE 
SPECIAL EFFECTS by Brodbeck 

First guide to working with 
videotape. An enormous range 
of special effects that can be 
accomplished on film and video¬ 
tape. Only $8.95 

345. PRODUCING INDUSTRIAL 
FILMS (New) by Jack De Witt 
Relates in a lucid, non-techni- 
cal manner the methods & 
problems. Covers industry, sci¬ 
ence and the military. 

Only $7.50 

MAIL COUPON TODAY! 
I Verlan Industries, Inc. flC-970 *1 
I 915 Broadway, N.Y., N.Y. 10010 
• Please send the following books: 

■ No No No No ! 
J Orders for $10.00 or more sent postpaid in • 
I U.S.A. & Canada. Add 35£ for shipping on or- I 
. ders under $10.00. N.Y. residents add sales j 
| tax. Overseas orders add 10% for delivery | 
j (except APO/FPO). 
• Enclosed is check for $  
| (Rated companies can send purchase order; | 
. shipping charges additional.) 

Name (please print) 

Address 

City 

|_State   zip | 
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PROFESSIONAL MOTION 
Westrex Model RA-llOOE 
Densitometer 
The Westrex RA-llOOE is a direct-read¬ 
ing densitometer which provides inte¬ 
gral-density measurements of color neg¬ 
atives and positives and visual-density 
and print-density measurements of 
B&W film and silver-sulfide-with-dye 
sound tracks. It is essentially a sensitive 
light meter in which a photovoltaic cell 
is used to measure the ratio between 
the light transmission with and without 
the film in the light beam. 
List Price, New $3250.00 

Sale Price, 
Used Excellent 

PICTURE EQUIPMENT SALE 
400' Auricon Cine-Voice 
16mm sound-on-film camera records 
optical track and picture on the same 
film. Sale price includes camera with 
three-lens turret, turret lock, reflex foc¬ 
using, galvanometer; wired for Film- 
magnetic, finder with parallax correc¬ 
tion, footage counter, two 400' maga¬ 
zines, amplifier, microphone, headset, 
cables, two aluminum cases. 

$1995 
Hollywood Camera Co. Is An Authorized 
Distributor for RCA 16mm Sound Pro¬ 
jectors 

OTHER SALE SPECIALS! 
15" f/5.6 Telephoto lens for 

Arriflex  $ 195 
16mm Acme Animation 

Camera  $1795 
Hallen 16mm Magnetic 

Recorder  $ 495 
Pro Jr. Tripod $ 125 

Sale Price, 
Used Excellent $995 

All prices f.o.b. our plant. Equipment not listed as new or reconditioned is 
Check with order please, or 25% deposit, balance on delivery. Purchase 
welcomed from D&B rated firms. 

16mm B&H Mdl. J Printer. . $4350 
35mm B&H Mdl. D Printer. . $2995 
35mm Mitchell Std. Camera. $1875 
16mm Neumade Film Cleaner . $ 395 
Akeley Gyro Tripod $ 495 
Auricon EIF-20 Finder $ 65 
Cunningham Pilot Pin 

Movement  $ 350 
Ampro 16mm Arc Proj. 

Complete $ 495 
Morse A8 16/35 Color 

Processor : $5995 
6838 SUNSET BLVD., HOLLYWOOD 28, CALIF. 

TELEPHONE (213) HO. 6-1318 

SECOND EDITION 
PROFESSIONAL CINEMATOGRAPHY 

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. 

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

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

Please send me copies of PROFESSIONAL 

CINEMATOGRAPHY @ $10.00 ea., postpaid. No 

C.O.D.’s. Single book orders will not be billed. 

Check or money order must accompany orders 

for single bocks. 

Name   

Street   

Sity   

State  Zip  

California residents please remit 5% Sales Tax 
(50r per copy). Foreign buyers please pay by 

International Money Order or US funds. 



THE GHOLSON “2000” 
SELF-CONTAINED CAMERA AND LIGHTING UNIT 

By JEB GHOLSON 

A compact underwater filming rig with extendable 
lights, that also doubles as a well-balanced 
shoulder-supported camera for shooting on dry land 

Frustration can be a great motivator 
and I was frustrated as hell when it 
came to underwater photography. 

Why hadn't we been able to bring the 
full meaning of the word "photog¬ 
raphy" underwater? We could control 
composition. We had infinite control of 
camera movement, but we had almost 
no control of lighting unless we were in 
a static situation, and that was a hell of 
a lot of trouble. True enough, there 
were various battery-operated lights on 
the market. Some of these were quite 
powerful and some like spitting against 
the wind. However, most were meant 
for the use of a diver to see where he is 
going and not necessarily for photog¬ 
raphy. Using such units, "key and fill” 
lighting and any kind of modeling is 
impossible. The light pattern is usually 
spotty and uneven and backscatters so 
badly that you end up shooting through 
your own cloud, and you know how we 
all love flat, spotty and cloudy lighting. 

The next bugaboo was optics. The 
closer you can get to the subject (with¬ 
out distortion), the clearer and sharper 
the image and its colors. There are 
several good cameras sold today which 
have excellent water-corrected optics. 

(ABOVE) Rear view of the GHOLSON 2000 camera housing, showing aperture control, footage counter and dial that includes camera on-off 
switching, plus controls for a number of lighting options. (BELOW LEFT) Underwater cameraman moves smoothly through a kelp bed, with the 
hydrodynamically balanced camera easily maintaining its horizontal position. Tubular configuration for housing was found to be most effective in 
this respect, as well as for external pressure resistance to weight-of-housing ratio. (RIGHT) Standing on the bottom, SCUBA-outfitted cameraman 
easily controls the self-contained camera and lighting unit. 



Ability of the extendable arms of the rig to place the lights far out beyond the camera lens to cross-light the subject effectively eliminates 
back-scatter, a prime bugaboo of underwater cameramen. Back-scatter is a condition encountered in dirty water when lights placed at the plane of 
the lens (or behind it) illuminate particles suspended in the water between the lens and the subject. The resultant reflection from these particles into 
the lens creates an undesirable cloudiness that tends to obscure the subject. 

> 

h 

This means a wide-angle lens that has 
either been built from scratch or 
adapted with the use of a water- 
interfaced collimator and a domed 
water port that is coincident with the 
nodal point of the lens. These cameras 
are quite effective optically. However, I 
wanted a tool that could do even more. 

Balance is often a problem with 
cameras that carry at least 400 feet of 
film. The magazine location causes un¬ 
even flotation of the housing, which 
means that a camera perfectly balanced 
for horizontal planes will strain your 
milk if you try to tilt it up or down! 
Hydrodynamics is equally important; 
the camera must be able to pass through 
the water easily in any direction. 

There were also a couple of other 
factors that have little application for 
other cameramen, but do for me. How¬ 
ever, these factors will become im¬ 
portant, in the next few years, to many 
more cameramen—when the new fron¬ 
tier of oceanography really cracks wide 
open. I'm talking about unpressurized 

On a recent assignment in Alaska, the author 
prepares his rig for underwater filming. Eye- 
level optical viewfinder located above the lens 
is water-corrected, as is the lens itself. 

depth capability, and the ability to 
reload these cameras under great pres¬ 
sures in both underwater habitats and 
diving bells without danger of implosion 
of the lens elements or batteries. There 
is also the problem of sending the 
camera quickly to the surface after its 
having been opened in a dry chamber at 
sea-bottom pressure, without danger of 
having it explode upon or before reach¬ 
ing the surface. 

All of this adds up to a heck of a lot 
of nasty little requirements that leave 
you with two choices—keep bitching, or 
build the damned thing yourself! 

Don't try it unless you're single or 
plan to get that way, because wives just 
love it when you spend every waking 
minute, when not shooting, in some 
machine shop—days, nights, weekends— 
for months. Also bring lots of money! 
The word "prototype" means big bucks 
in machinist-land. 

I found the tube to be the most 
effective configuration for both external 
pressure resistance to weight-of-housing 
ratio and hydrodynamic balance and 
flow. Terrific! That also meant I had to 
totally design a camera that would 
neatly fit into a small diameter tube. 
Not so terrific! I enlisted the engineer¬ 
ing genius of Herman Galli, proprietor 
of Herman Galli Camera Service. We 
started with a good basic 16mm camera 
movement and built around it. We used 
400-foot displacement magazines, re¬ 
built them so that they would feed from 
the end instead of the bottom. We used 
a sync motor, for dependability, wfth an 
easily changeable wild motor as a stand¬ 
by. Torque motors on the magazines 
and heavy duty 12-volt Ni-cad batteries 
completed the picture of electrical sta¬ 
bility. 

On occasion you find that while 
working fervently toward one goal you 
have achieved another one as well. This 

A series of photographs showing three of the 
many possible options for positioning of 
lights on the extendable arms. (TOP) Lights 
positioned close to the housing. (CENTER) 
Lights positioned at a medium distance. 
(BOTTOM) Lights positioned above and at a 
considerable distance from the housing. 



occurred as we stood back to admire 
our work and how perfectly the camera 
went in and out of the tube, when I 
suddenly hoisted it to my shoulder and 
found that it balanced perfectly. We 
hung on a zoom lens and a body-pod 
and a new, all-around camera was born. 

We tried to work out a reflex system 
for underwater viewing but found it to 
be optically impractical. The only thing 
that did seem to work was picking up 
the optical image via television within 
the housing and playing it to a monitor 
visible from the rear. We rejected this 
idea because of the amount of elec¬ 
tronic failure inherent in such a system. 
I found that an external optical finder 
that gives the cameraman a large image, 
works out quite well. 

While the camera was under con- 

The author demonstrates how the basic camera, removed from its underwater casing and 
mounted on a shoulder-pod, functions as a well-balanced hand-held camera. 

Double-ended light heads contain both sealed-beam incandescent (left) and tungsten-halogen 
(right) units for key or fill light. The cameraman can change types of lamps simply by spinning 
the head. 

well as constant run of the camera in 
any of these functions. There is also a 
magnetic intermittent camera trigger in 
the rear pistol-grip. 

The light heads were mounted on 
extendable arms that are universally 
jointed. This means that each light can 
move individually straight out, up or 
down. The lamps can cross-light, which 
is a must to eliminate backscatter, and 
even back-light when shooting close-ups. 
With the arms fully extended (nine feet, 
from light to light) you can dolly as fast 
as you want, in any direction, without 
any bouncing around of the lights. The 
entire unit is so balanced underwater 
that you can pan or tilt the camera with 
lights fully extended using just your 
wrist action while holding the pistol 
grip. 

The light heads themselves took 
some time to develop. The need for 

struction, I was simultaneously working 
on the combination housing and lighting 
system in another machine shop with 
the aid of Bob Dunn, machinist and 
underwater cameraman extraordinaire. 
The idea was to design a housing that 
would go to at least 2000 feet, since 
men have already made chamber dives 
to 1500 feet and plan to go further. It 
also meant that the camera could be 
mounted externally on a small submersi¬ 
ble (submarine), and be operated re¬ 
motely from within. My idea about the 
lighting system meant that you needed 
the least amount of garbage (hanging 
outside of the housing) that you could 
get away with. I worked the rather large 
30-volt battery pack into a configura¬ 
tion that would allow it to slip into the 
housing alongside the camera, and 
hooked it up to a heavy-duty switch on 
the rear-access door of the housing. 

This switch gives the cameraman 
control of left, right or both lights, as 
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Continued on Page 908 

Camera is built around a good basic 16mm movement, with 400-foot displacement magazines 
modified to feed from the end instead of the bottom. Camera operates with either a sync or wild 
motor. 



(LEFT) Sharks like this Hammerhead were featured performers in underwater TV commercial made by Jordan Klein for Western Electric. 
(CENTER) Shooting a children's favorite performer, the friendly and intelligent "Flipper," who was starred for a long time in his own TV series. 
(RIGHT) Before filming of Western Electric TV spots could begin, sharks had to be caught by hand and placed in an underwater pen. 

WHY FILMING UNDERWATER TV COMMERCIALS 
IS SIMILAR TO CINEMATOGRAPHY IN SPACE 

One of the world's most famous underwater cameramen 

By JORDAN KLEIN reports on a highly specialized phase of his filming 
Underwater, Inc. 
North Miami Beach, Florida 

People often ask what it's like to 
make color television commercials 
under water? That's an easy question to 
answer: Up to a point, at least, it's very 
similar to taking motion pictures in 
space. 

Working underwater, the cameraman 
is as weightless as he'd be in space. So is 
his camera and other gear. 

This is not a handicap. It actually 
helps him fully express his aesthetic and 
creative capabilities, both in the way of 
composition and subject matter. 

For example, using Eastman Color 
Negative Film 5254, he can do the most 
difficult ''dolly'' shots with a hand-held 
camera by mere breath control. Or, 
without changing his position, he can 
make a multiplicity of shots, each look¬ 
ing entirely different from the others. 

This, however, is not to say there is a 
total absence of problems for the under¬ 

water cameraman. Working in an inher¬ 
ently hostile environment, he has no 
horizon (in the topside;sense) or man¬ 
made straight lines to guide him. 

Obviously, therefore, he must know 
water well enough to instinctively re¬ 
cord what he sees, which is to say he 
must know it intimately. 

Underwater color TV commercial 
production involves considerably more 
than just camera work, however. It 
entails many elements one would never 
expect to encounter in space—like biting 
sharks, stinging men-o-war, pollution, 
unforeseen water craft encroachment, 
and the like. 

Sometimes these occur by design, 
rather than by chance. An example is a 
TV commercial we made for Western 
Electric. Its featured performers were 
sharks. 

They had to be caught and penned 
in advance of shooting the underwater 
footage. Sharks, you might be surprised 
to learn, are not the bravest creatures 
inhabiting the oceans. Once penned, 
however, they become exceedingly ag¬ 
gressive. Three men are needed to han¬ 
dle one of them. 

In making the commercial, camera¬ 
men had to work extremely close to the 
sharks. Not only were the sharks in an 
aggressive mood, but they were easily 
confused, and snapped at everything 
within reach. 

There were no casualties among the 
cameramen. But camera controls and 
housing projections took a shark-size 
beating. 

We faced entirely different problems 
while filming an Atlantic-Richfield Oil 

Continued on Page 894 

(LEFT) The author guides Arriflex camera with 400-foot load into Mako camera housing of his own design. (CENTER) Klein inspects and readies 
his Eastman K-100 camera for some underwater shooting. Mako housing on bench is also of his own design and manufacture. (RIGHT) Klein directs 
an alteration of his innovative vehicle-an underwater "flying Saucer" prop, designed and constructed for TV feature film, "THE AQUARIANS". 



LIGHTING FOR 
UNDERWATER CINEMATOGRAPHY 

As oceanography becomes a vital science, proper lighting 
for undersea documentation assumes a more important role By JACK BIRNS 

President, Birns & Sawyer Inc. 

Designing lights for use underwater— 
and especially for the highly specialized 
demands of underwater cinematog¬ 
raphy—involves problems and challenges 
that are unique and which are rarely 
encountered by those concerned with 
lighting subjects on "dry land"—a much 
less hostile environment. 

When my own organization made its 
first underwater incandescent light back 
in 1961, using the "new" quartz-iodine 
lamps for the first time, our engineers 
decided on an approach which would 
utilize what we refer to as the "closed 
reflector" principle. 

This basic principle was established 
at the outset of our design and manufac¬ 
turing of underwater lighting and has 
been maintained through the produc¬ 
tion of a wide range of lighting fixtures. 

As so many principles of physics 
support this position, it is inconceivable 
why any underwater lights exist at all in 
the open reflector or unprotected mode. 
First, let's define the terms and then 
discuss the advantages. 

DEFINING THE TERMS 

An "open" reflector is one which is 
directly immersed in and directly ex¬ 
posed to the sea water and which also is 
separated from the source lamp by 
water. 

A "closed" reflector is encapsulated 
and protected from the environment by 
a glass lens cover, which also protects 
the source lamp. 

As we believe we are the only expo¬ 
nents of the closed-reflector principle, 
at least in America, we should explain 
the rationale behind our engineering. 

Simply stated, the closed-reflector 
"principle" in underwater lighting is: 
protect every underwater reflector and 
bulb from its hostile environment! Pro¬ 
tection can be maintained for virtually 
every type of underwater lighting fix¬ 
ture, including quartz-iodine, diver hel¬ 
met light, mercury vapor, thallium io¬ 
dide, and collimated beam lights pow¬ 
ered by gas discharge bulbs. 

In comparison to closed reflectors, 

open-reflector lamps are easier and 
cheaper to manufacture, but they are 
relatively inefficient because the light 
from the bulb element must penetrate 
water to reach the reflector before 
reflecting back to reinforce the direct 
emission from the source lamp. And 
without efficient reflection, up to 70% 
of the light output from the source 
lamp may be lost. The limitations of the 
closed-reflector lamp are that it has a 
more restricted range of beam angles 
and the lens absorbs some light. 

GREATLY REDUCES DRAG 

In comparing the closed or internal 
reflector with the open or external 
reflector, factors such as drag, diver 
safety, corrosion, and water penetration 
are all important considerations. The 
closed reflector greatly reduces the high 
drag inherent in open-reflector systems. 
It effects a streamlined or hydrodynam- 
ically designed flow. 

Drag is a most important constraint 
on the submerged cruise speed and 

i 

More than 40 Birns & Sawyer underwater lights, including 30-volt and 110-volt units, were 
ordered to meet the various lighting needs of the U.S. Navy's SEALAB III project. The 
development of its SeAQUArtz line of underwater lighting units has placed this company in the 
forefront among suppliers of this highly specialized form of illumination. 

The B & S SeARC Spot utilizes a new type of 
gas discharge lamp which burns at 5500 
Kelvin. It is useful for filming from deep 
submergence vehicles and produces an 18-inch 
spot 50 feet from the light source. 



FILMING WITH 5254 ON 
LAND AND UNDER THE SEA 

Having become the industry standard 35mm filming stock, 
By JON LAWRENCE the fast Eastman color negative is also a boon underwater 

> / 

r 

f 

Over the past couple of years, during 
which it has become increasingly more 
available, Eastman Color Negative film, 
5254, has reached the point where it is 
now the industry standard 35mm film¬ 
ing stock. 

Its adoption by the industry has 
resulted in a giant technical step for¬ 
ward and has created what amounts to a 
not inconsiderable revolution in produc¬ 
tion methods. Aside from its extended 
latitude and more faithful color quality, 
the new filming stock's doubled speed 
(as compared to that of 5251), plus its 
capability for being “pushed" one stop 
more in development without notice¬ 
able loss of quality, has made it practi¬ 
cal for cinematographers to shoot at 
low-light levels that would have been 
considered impossible before. 

The film stock's application to 
underwater cinematography, where 
murky water is a constant challenge, has 
been at least as rewarding as its usage on 
dry land. Both types of shooting were 
almost equally involved in the filming of 
the recently completed World Premiere 
feature, “THE AQUARIANS", pro¬ 
duced by Ivan Tors Films, Inc., in 
association with Universal Television for 
the NBC television network. 

Director of Photography Clifford Po¬ 
land reports, in connection with filming 
the top-side sequences of the picture, 
that the use of 5254 made possible a 
50% reduction in the unit size and 
power consumption of the lighting 
equipment employed. 

"THE AQUARIANS" is essentially 
an underwater opus, with scenes filmed 
at the Ivan Tors Studios in North 
Miami, Florida, and in the Bahamas. 

Overall direction was by Don Mc- 
Dougall, who in addition to several 
segments of NBC's World Premiere ser¬ 
ies, has guided "STAR TREK", "NAME 
OF THE GAME", "THE BOLD ONES", 
and "IRONSIDE". 

Ricardo Montalban has the starring 
role in "THE AQUARIANS", which 
deals with man's attempt to conquer the 
ocean's depths. The picture features 
spectacular studio and underwater sets, 
including a deep sea laboratory com- 

Continued on Page 905 

Shooting inside a mini-sub interior set at Ivan Tors Studios (North Miami, Florida) during filming 
of “THE AQUARIANS”. Fast 5254 negative required light level of only 100 foot-candles for lens 
stop of F/4.5. 

Jordan Klein photographs sequence for "THE AQUARIANS" with "flying saucer" submersible 
which he conceived, designed and built. Klein functioned as Associate Producer on this film, as well. 



JACQUES COUSTEAU 
Continued from Page 843 

cases like this, we use the 12mm-to- 
120mm Angenieux zooms much of the 
time. 

"As far as underwater lighting is 
concerned, we occasionally use 150- 
watt quartz lights at shallow depths. But 
most of our deep work is filmed with 
750-watt quartz lights that we run from 
the ship's generator. At times we go 
down with 15 or 20 of these, in sets of 
two or three. These lights have been 
manufactured for us by the E.G. & G. 
Company in Boston. Since about a year 
ago, however, we have been designing 
our own lights and improving them 
tremendously, l/l/e are now working on 
several new systems. 

"The problem of back-scatter, the 
reflection from particles in the water, is 
a serious one, but the simplest way to 
avoid it is to place the lights as distant 
as possible from the camera—preferably 
at an angle of from 60 to 90 degrees. We 
very seldom have a light mounted on 
the camera. The exception is a portable 
battery type of light that is used occa¬ 
sionally—but only in very dear water. 

"Most of the divers aboard Calypso 
are trained to hold lights at the com¬ 
mand of the cameraman. He usually has 
two or three divers handling lights for 
him. He briefs them in advance as to 
how far away they should stay from the 
camera and the subject and what kind 
of angle he wants. He directs them 
under water by means of hand signals. 

"Some of the lighting problems are 
quite difficult. For example, how do 
you light a 50-foot whale that's cruising 
at five knots? The last time we shot 
whales we didn't light them at all. But 
I'm going to shoot some more footage 
of the Humpback whales, and this time 
/ will try to light them by hanging lamps 
all along the side of the ship, hoping / 
can coax the whales into coming close. 

"There is another kind of lighting 
problem encountered when you film in 
very shallow water—on a coral reef, for 
example. The direct sunlight gives you 

very brightly lighted areas, but also very 
deep shadows and it takes a great deal 
of light to fill those shadows. 

"Some people think that they can 
shoot with just the available light be¬ 
cause there is so much of it, but this 
doesn't work. You can't bring out the 
colors, and you end up with a kind of 
mottled pattern that's not good. 

"We use lights all the time—that's 
one of the secrets of this whole under¬ 
water filming business. Anybody who 
tries shooting underwater without artifi¬ 
cial light is doomed to a green screen— 
even in 10 feet of water. 

"The first film that / did for this 
series was on sharks. If you have just 
one or two sharks, that's one thing. But 
if you have a frenzy of 150 sharks 
around you, how do you light them? We 
used several shark cages and put 750- 
watt lamps in some of them to light the 
whole arena. Some of the lights were 
outside of the cages, which allowed the 
sharks to bite at them. We've had some 
lights torn apart by sharks just biting 
the hell out of them, crushing them 
completely. 

"We were using very small horizontal 
cages, very much like tubes with bars, 
that can be opened at one end. / was in 
one of them, but / would open the end 
and thrust my body halfway out, be¬ 
cause that was the only way I could 
follow anything that went by and keep 
from getting the bars into the shot. With 
the end of the cage open, the small 
sharks could wiggle their way into the 
cage and / would have to manhandle 
them out again. A shark belongs outside 
a cage, not inside. The small sharks are 
the ones / fear most because they are 
the most aggressive and they can enter a 
cage and take a pound or so of flesh out 
of you like nothing. 

"Filming the gray whales took some 
doing. The main problem was more 
mechanical than technical. A whale 
swims about 25 times faster than a man. 
He goes by you like a train—so, how do 
you keep up with him long enough to 
take his picture? We solved it by having 
a fast boat on which / could ride with 

my aqualung on my back, holding my 
camera. We'd race the whale and when 
he'd surface to breathe, I'd jump into 
the water alongside him. It was rather a 
stupid stunt. Once / almost broke my 
tooth when it hit the back of the 
camera as / jumped into the water at 
high speed. It's not very safe, and it 
doesn't insure that you'll get the shot. 
You swim as fast as you can, but the 
whale goes right on by you as if you 
weren't moving at all. 

"Recently / did some interesting 
filming for one of our specials aboard 
the U.S.S. Saluda, a United States Navy 
research vessel assigned to the Naval 
Undersea Research and Development 
Center at San Diego. The Saluda is a 
95-foot jib-rigged yawl, a beautiful sail¬ 
ing craft with auxiliary power. The 
project / was shooting was an experi¬ 
ment being conducted by Dr. Bill Evans 
which involves attaching radio back¬ 
packs to the dorsal fins of porpoises, so 
that he can study the behavior of the 
school. Every time the porpoises surface 
to breathe, the back-packs send back 
signals that provide bearings as to their 
whereabouts. Another set of signals 
records the depths to which the animals 
have been diving. The man who actually 
captures the porpoises and attaches the 
back-packs to their fins is Bruce Parks, 
skipper of another research vessel, the 
"SEA-SEE". The whole process is really 
fascinating, and / think we succeeded in 
capturing it on film. 

"I believe that the sea is the hardest 
environment in which to film. You're 
working in the water; you have to use 
water-tight cameras; you have light 
problems; you have color problems; you 
have distortion problems; you have time 
problems and you have wild-life prob¬ 
lems. There's nothing routine about 
underwater filming. It's really a chal¬ 
lenge every time. / think you have to be 
very stable of mind in order to wait 
calmly to see the rushes, because it's 
always kind of touch and go as to 
whether you actually got it on film. 
You never really know if it's there until 
you see it. / don't, at any rate." ■ 

(LEFT) Cameraman swims with Cousteau underwater camera. Clamped to top of camera is 150-watt quartz light. Beneath camera is battery-pack for 
powering the light. (CENTER) Divers explore a very old shipwreck. (RIGHT) Cameraman shoots scenes of diver moving toward coral reef with a 
large syringe filled with tranquilizing solution used to sedate marine animals temporarily, so that they can be studied. 
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A diver moves through underwater canyons carrying a Polaris light. Unit can be mounted 
alongside camera, on mobile vehicles or stationery habitats, or can be hand-carried into selected 
locations by divers to provide lighting for the underwater cinematographer. The Polaris can be 
used at depths of 5,000 feet, far beyond the range of SCUBA divers—but a great safety factor. 

Artist's conception of Personnel Transfer Capsule of the Mark II, Mod I, Saturation Deep Diving 
System, under construction for the U.S. Navy. Birns & Sawyer supplied 24 Snooper units for this 
project, to be used as work lights, as well as for documentary filming. 

(ABOUT THE AUTHOR: Jack Birns, presi¬ 

dent of Birns & Sawyer Inc., founded that 

firm in 1954. His technical accomplishments 
include designs for underwater lights and 
camera housings. From 1947 to 1954, he was 
a Life correspondent in Asia and Europe. Mr. 
Birns is a graduate of Ohio Northern Uni- 

T versify.) 

The rugged, hand-held, all-in-one B & S Polaris 
is a special version of the versatile Snooper. 
Center beam candlepower range is from 25,632 
to 61,920 providing 18 to 100 minutes of light, 
depending upon bulb selection. 

range of battery-propelled submersibles. 
The resistance exerted by open-reflector 
fixtures can be considerable, for the 
larger the open-lamp fixture, the greater 
the drag and the more open reflectors 
on a vehicle, the greater still will be the 
drag. The precise loss of horsepower and 
excess battery drain can be calculated 
by analyzing the depth of each open 
reflector, its surface area, and the num¬ 
ber of lights. 

Yet it is relatively simple to change 
to hydrodynamically clean, closed- 

i reflector units to eliminate the drag, 
with its loss of forward power, motion, 

f and usable battery life. General Dynam- 
i ics Corp.'s Electric Boat Div. did. It was 

using a pair of 1,000-W open-reflector 
lights on one of the Star submersibles. 
These two units proved inefficient and 

1 costly in terms of battery life. The 
company substituted two closed-reflec¬ 
tor 750-W lights and chopped power 
consumption from 2,000 W to 1,500 W. 
In the process, the submersible opera- 

t tors received more real light output. The 
saving was four-fold: greater battery 
life, less drag, more efficient light, and 

i less expensive bulbs. 
Among the major companies that 

prescribe closed reflectors for submersi¬ 
bles are: North American Rockwell 
Corp. for Beaver 4, General Motors 
Corp. for its DOWB work boat. Perry 
Submarine for its submersibles, and 
General Dynamics for the Star boats. 

REDUCES BULB DAMAGE 

Safety is an important factor. The 
open reflector leaves the source lamp 

Continued on Page 918 



OCEANIC FILMS INC. 
Products Div. 
848 lachman lane 

pacific palisades, calif. 90272 

tel.-(213) 459-2076 

Announces the 
GHOLSON 2000 

totally 
self-contained underwater 
camera and 
lighting system 

key & fill lighting 

eliminates backscatter 

2,000 ft. 
depth unpressurized 

water correct optics 

write for brochure & prices 16 or 35mm 

Precision Film Editing Equipment 

Consists of Model PD-16 Precision 16mm SR 
Professional Viewer with Model S616-2S synch¬ 
ronizer mounted on base in dead sync. 

Send for Free Literature. 

MODEL S635-4 35MM as shown 
MODEL S616-4 16MM 

fi|iB PRECISION LABORATORIES 
DIVISION OF PRECISION CINE EQUIPMENT CORPORATION 

894 East 51st Street Brooklyn, N.Y. 11203 

MODEL S616-2SP 
Counter for measuring in seconds, 
minutes, hours. 

PAT. No 3,053,426 Assembled 
Unit 

UNDERSEA TV SPOTS 
Continued from Page 891 

Company TV commercial. This one 
involved driving a modified Kaiser Jeep 
10 feet underwater in the harbor at 
Nassau, The Bahamas. 

The commercial's objective was to 
demonstrate the unfailing performance 
of ARCO gasoline under any and all 
conditions. 

Running the Jeep underwater was no 
problem, but every time it stopped it 
stirred up a thick cloud of sand parti¬ 
cles, posing not only an unforeseen, but 
an unprecedented, problem for the cam¬ 
eraman. There was no way it could be 
overcome—we just had to live with it. 

The Jeep had to be driven a total of 
seven miles, every inch underwater, to 
complete the commercial. It took two 
days to finish what ordinarily would 
have been an easy one-day shooting job. 

And, although there were no casual¬ 
ties among the cameramen while making 
the shark commercial, one almost oc¬ 
curred during the Jeep sequences. A 
cameraman was nearly run over when he 
misjudged the direction the vehicle was 
about to take. 

This, I believe, emphasizes the un¬ 
predictability of shooting TV commer¬ 
cials under water, at least from the 
human standpoint. 

Danger was minimal but discomfort 
was something else when we filmed an 
Indiana Power Company TV Commer¬ 
cial on the subject of water pollution. 

This was done in a water-filled rock 
pit in North Miami. Props were garbage, 
general household rubbish, old auto¬ 
mobile tires—you name it. 

These cascaded down from the sur¬ 
face of the water, onto and around the 
cameramen, who nevertheless did a fine 
job of shooting while ducking potato 
peelings, lemon rinds, overripe toma¬ 
toes, tires, shoes, and other miscella¬ 
neous junk. 

Obviously, underwater color TV 
commercials don't “just happen." A 
tremendous amount of preliminary la¬ 
bor and aesthetic camera work go into 
the making of a one-minute spot ad. 

About half of the time Underwater, 
Inc., does only the required photog¬ 
raphy. For the other 50 percent we 
package the entire commercial, supply¬ 
ing all requirements, including special¬ 
ized talent, props, logistical supplies, 
equipment, cameras, cameramen, shoot¬ 
ing location and transportation to and 
from it. 

Although we are based in North 
Miami Beach, most of our underwater 
shooting is done at various locations in 
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The Bahamas, where largely clear and 
relatively unpolluted waters prevail. 

This requires maintaining a ready 
means of transportation from the main¬ 
land to the islands. Our amphibian 
airplane provides it. 

Normally, we work from story 
boards supplied by advertising agencies, 
following them to the letter whenever 
possible. Often, in addition, we will take 
other shots from different angles which 
we believe might strengthen the se¬ 
quence, and offer them on this basis to 
the client. 

Almost all color commercial shoot¬ 
ing done by Underwater, Inc., is on 
Eastman Color Negative Film 5254, 
which is recommended for use at a 
tungsten exposure index of 100. The 
speed of 5254 permits easy filming at 
greater depths, while reducing lighting 
requirements when working in shallower 
water. Last year, we used more than 
100,000 feet of the film. 

The most commonly used camera 
and housing for television commercial 
shooting at Underwater, Inc., is the 
35mm Arriflex with a 400-foot film 
load. Also available, however, are Bolex, 
Eastman K-100, Mitchell and Todd-AO 
AP-65 cameras, enabling us to work in 
all film sizes from 8mm through 65mm. 

When still-work is involved in mak¬ 
ing a commercial, we use Kodak Plus-X 
and Plus-X Professional for black and 
white requirements and the Kodak Ek- 
tachrome for color. Still-work is either 
35mm or 70mm. 

Tripods and/or fixed platforms are 
rarely used, except when shooting stop- 
motion studies (which normally have 
nothing to do with TV commercials). 
Hand-holding is the rule at least 95 
percent of the time; it is even possible 
when shooting plates. 

Basically, two types of lighting are 
used. Some of our hand-held cameras 
have self-contained lighting systems. 
When higher key illumination is re¬ 
quired, we usually use surface-powered 
equipment providing up to 1 million 
candle power per unit and color temper¬ 
atures up to 5400 Kelvin. 

And all that's what it takes to make 
underwater color TV commercials at 
least in the experience of Underwater, 
Inc. We make many in the course of a 
year, and the technique varies only in 
minute detail from one to the next. 

We feel that underwater photog¬ 
raphy is an art unto itself, having little 
in common with picture-taking any¬ 
where else—except in space. The en¬ 
vironment is unique and so are most of 
the techniques we employ. All of which 
is to say, it's great work if you know 
exactly what you're doing. ■ 
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THE INCREDIBLE "SEA-SEE" 
Continued from Page 839 

SEE Project Manager and design engi¬ 
neer who was actually responsible for 
getting the vessel out of the dreaming 
stage and onto the drawing board. 

BRUCE PARKS—"Skipper" of the 
SEA-SEE, he is actually much more 
than that. A rugged aquanaut type who 
spent several years as an underwater 
"wrangler" at Marineland, he seemingly 
knows no fear and will go into the water 
with anything from a killer whale to a 
sea lion in heat. He fights off the sharks 
and other beasties while Stitt is filming 
and has, in his own right, developed into 
a highly skilled underwater cinematog¬ 
rapher. He is also something of an 
expert on buffalo behavior. 

BOB HESTER—"First Mate" of the 
SEA-SEE, he is an ex-Navy "Chief" who 
pampers the vessel's engines with tender 
loving care and keeps them purring 
along. A soft-spoken Southern gentle¬ 
man, he is totally unflappable, no mat¬ 
ter what the crises and, in his own quiet 
way, runs a very tight ship. 

LARRY SAMMONS-one of the still 
photographers from the NUC Photo 

Continued on Page 898 

Underwater cameraman trains his Rebikoff underwater camera on scientist comfortably seated in 
observation bubble of the "SEA-SEE". The bubble compartment, 7.5 feet long, with clear plastic 
hemispherical ends, has two aircraft-type seats, but is large enough to accommodate three men, if 
need be. Though top of tube leading down has open access to the air, additional air is pumped in 
for comfort. An intercom maintains direct communication with topside personnel. 

Scores of blue sharks circle about twin pontoons of the vessel, attracted by ground up fish "chum" purposely thrown overboard by scientists. Because of 
extreme wide-angle lens used to take this photograph from the bubble, sharks appear to be much smaller and farther away than they actually were. 



WAVES OF CHANGE 
Continued from Page 865 

and skills to form MacGillivray-Freeman 
Films with the aim of producing docu¬ 
mentary films of high technical excel¬ 
lence. Their first joint effort, “FREE & 
EASY”, became one of the most suc¬ 
cessful films to play the 16mm lecture 
circuit and established them as top 
surfing film-makers. A short entitled, 
“MOODS OF SURFING", cut from 
"FREE & EASY", won them numerous 
awards including the coveted CINE 
GOLDEN EAGLE, the International In¬ 
dustrial Film Award for Creative Excel¬ 
lence, the CHRIS AWARD from the 
Columbus Film Festival, the SILVER 
MEDAL from Cortina, Italy, Interna- 

ln a rare “on the beach" moment of rest, Greg MacGillivray explains the workings of his 
hand-held, housing-enclosed camera to a couple of interested surfers. Greg has been making films 
since he was 13 years old. 

it was poor, he'd study for school. This 
was the standard routine through high 
school and his freshman year at the 
University of California, Santa Barbara. 
Three years after he began filming, Greg 
released his first picture, “A COOL 
WAVE OF COLOR". Greg, then 17, 
became the youngest person to ever 
complete a surfing film. Nevertheless, 
“COOL WAVE" met with enthusiastic 
crowds and rave reviews. As Greg ex¬ 
plains: "I made the film for myself and 
my friends. We were surfers and wanted 
to see real surfing—hotdogging—not big 
waves with some kook falling off the 

board." Greg showed "COOL WAVE" 
throughout California, then took a year 
off from college and toured the East 
Coast. After returning he began his 
association with "Surf's Up", a national¬ 
ly syndicated television show. 

By age 19 Greg had been to Hawaii, 
the East Coast, old Mexico, and "every 
surfing spot in California," and released 
his second film, "THE PER¬ 
FORMERS". Things couldn't have gone 
better. His summer schedule with "THE 
PERFORMERS" was a series of "sell¬ 
outs." Later, the film made three com- 

Continued on Page 913 

With Arriflex on Tyler Vibrationless Camera Mount, Freeman films helicopter shots of giant surf 
on Hawaii's North Shore of Oahu. A second, remotely-controlled camera is mounted on the nose 
of the craft. 

Freeman films scenes from the beach for 
90-minute film starring World Champion surf¬ 
ers David Nuuhiwa, Nat Young, Bill Hamilton 
and Ket Keith Pauli. 

tional Sports Film Festival and was 
selected to represent the United States 
at the Mexican Olympics in 1968. 

Greg and Jim embarked on their film 
careers independently at early ages. For 
Greg, it all began when he was 13. Santa 
Claus brought what was to launch Greg 
on his photographic hobby:, an 8mm 
Brownie camera. It was only natural 
that he'd combine his favorite sport 
(surfing) with his favorite hobby (pho¬ 
tography). A year later he was showing 
crudely produced surfing films to 
crowds of almost 25. After such success, 
he bought a 16mm outfit with cash 
saved from paper routes. 

Every day Greg would rise at 6 a.m. 
and check the surf. If it was good, he'd 
take pictures. If it was fair, he'd surf. If 
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THE INCREDIBLE “SEA-SEE" 
Continued from Page 896 

Branch, he recently won the top award 
in a photography competition for his 
mood-filled silhouette of a cameraman 
shooting out of the bubble of the 
SEA-SEE. 

Not to be accompanying us on our 
sea-going safari, but very much a part of 
the SEA-SEE documentary project, is 
the film's producer, Robert H. White. 
He is, I'm told, stuck in the cutting 
room, busy with the editing of the 
considerable amount of footage which 
has been shot to date. 

White is an all-around film-maker 
(producer, director, cameraman, editor), 
and a veteran of 20 years in the Navy. 
His tour included work with a combat 
camera group at North Island, San 
Diego and overseas duty in Korea and 
Vietnam. 

Speaking of White, Tom Garcia says: 
"He worked very closely with the writer 
of this film to make sure the work of the 
SEA-SEE would be documented in the 
way the Center wanted it to be. It would 
have been impossible to make the film if 
we hadn't had the right type of man to 
see it through. He's certainly contributed 
significantly to the project." 

These men are a breed apart—slightly 
larger than life—and their conversation 
is spiked with matter-of-fact obser¬ 
vations about this or that assignment 
when they found themselves in the 
water surrounded by 75 ravenous 
sharks. It is only the rare occasional 
reference to crabgrass, dichondra or 
some other suburban trauma that re¬ 
minds us, now and then, that they are 
mortals just like the rest of us. 

So that Lee and I can get better 
acclimated to our surroundings, Bruce 
Parks very kindly takes us for a short 
tour of the Isthmus area in the Land 
Rover. The rest of the jolly crew comes 
along for the ride. 

Along the way we spot a magnificent 
bull buffalo, right off of a nickel, 
grazing in a field. I ask if we might stop 
long enough for me to take his picture. 

"Well, yes," drawls Bruce in doom- 
filled tones, "but you gotta watch out 
for that critter. He's mean. If he raises 
his tail, you better git your butt back in 
the car fast. That means he's mad, and 
he's gonna make a rug out of you." 

Mentally checking whether my life 
insurance premium has been paid, I get 
out of the vehicle and approach the 
belligerent beast close enough to get a 
nice frame-filling shot. Just as I'm trying 
to get him to say "cheese," he does, 
indeed, raise his tail. 
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"Get back in the car!" yells Bruce. 
"You got him mad. He's gonna charge!" 

I execute a neat non-stop flight back 
to the Land Rover and, with a horren¬ 
dous clashing of gears, Bruce takes off 
at full tilt across the veldt. 

As it turns out, the buffalo, far from 
being a fighter, is only interested in 
answering a call of Nature. 

Bruce has a hard time living that one 
down. 

On the first morning of our sortie 
into the deep, we eat breakfast at the 
best (and only) restaurant at The Isth¬ 
mus. Frolicking in the mud outside the 
door, with grunts of porcine ecstasy, is 
a tiny piglet who, I am informed, is 
actually a baby boar. The SEA-SEE 
crew regard this creature as a kind of 
mascot but, not being too swift with the 
biology on dry land, they haven't been 
able to figure out what sex it is—so they 
simply call it "Myra Breckinpig” and let 
it go at that. 

We pile into the Land Rover and 
jounce down to a secluded bay hard by 
USC's Marine Sciences Center and there, 
tethered in the water, is the SEA-SEE in 
all its catamaranic glory. It is just about 
the most unusual craft I've ever seen, 
but the really strange part (the bubble) 
is concealed under water. 

The engines are revved up. Bob Hes¬ 
ter listens keenly to their tone and then 
nods approvingly. "Skipper" Parks does 
things with the controls and the spunky 
little craft, proudly flying the stars and 
stripes, moves out into the deep. We 
head for a spot several miles off-shore, 
in search, hopefully, of clear water. The 
mission for today is to film documen¬ 
tary scenes of Stitt and Parks suiting up, 
donning SCUBA gear and plunging over 
the side with their Rebikoff underwater 
cameras at the ready. While they're 
getting prepared for this, Tom Garcia 
checks and rechecks all of the meters, 
connections, etc. on his 16mm Arriflex. 

With its bubble in the retracted 
position between the twin pontoons, 
the SEA-SEE appears to have a fat 
smokestack sticking up through its 
center. When we finally anchor and the 
bubble is lowered (by means of 
winches) to its fully extended position 
beneath the craft, the top of the stack is 
flush with the deck. 

Lee and I, who have been excitedly 
waiting for this moment, are elated 
when our hosts invite us to go below for 
a look. We clamber down the ladder like 
a couple of kids at Disneyland (tired 
ones!) and settle into the two surprising¬ 
ly comfortable aircraft-type seats. Each 
of us is seated next to a crystal-clear 
hemisphere which presents a 180° view 

Continued on Page 902 

16mm EXTACHROME ECO-7252 PROCESSING 16mm CREATIVE & CONFORMING EDITING 
16mm EKTACHROME ME-4 PROCESSING 16mm CREATIVE SOUND PRODUCTION (INTERLOCK) 
16mm COLOR WORKPRINTING (1 DAY SERVICE) PROFESSIONAL SLIDE PRODUCTION 
16mm RELEASE PRINTING TRANSPARENCY DUPLICATION FROM 
16mm SOUNDTRACK APPLICATION 35mm TO 30" x 40" 
16mm ULTRASONIC CLEANING 35mm FILMSTRIP SERVICE 

905 JACKSON STREET/P.O. BOX 1410 
TAMPA, FLORIDA 33601 / 813 2 29-7781 

rEXPO PROVEN... 
INTERNATIONAL STANDARD 

■ m 

a complete professional slide dissolve 
projection system in use around the world 

automatic dissolve — 2 different rates may be selected 

automatic system reset — slide tray homing 

manual or magnetic tape control 

voltage selection for local power — 50 or 60 cycle 

FOR MORE INFORMATION WRITE OR CALL: BILL ROBERTS 

PHOTOSOUND SYSTEMS INC. 
4444 West 76th Street • Minneapolis, Minnesota 
Zip Code - 55435 • Telephone (612) 920-3020 
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UNDERWATER EQUIPMENT 
Continued from Page 822 

speed, viewfinder focus, internal light¬ 
ing, on-off switch, are all within reach 
of the operator's hands. The housing has 
a built-in light meter which indicates the 
proper T/stop on a lighted scale just 
above the viewfinder screen. Alongside 
the T/stop scale are internally-lighted 
calibrations which indicate the focus 
setting and T/stop setting of the lens. 

A specially designed viewfinder is 
built into the housing and shows the 
operator exactly what he is shooting on 
a ground glass. A signal light on top of 
the housing indicates when the camera 
is running. Nickel cadmium batteries 
supply the power. 

The linkages between the camera and 
the external controls are so designed 
that synchronization of the calibrations 
is automatic when the camera is inserted 
in the housing. 

The camera features a 500-foot, sin¬ 
gle-chamber magazine with direct gear- 
drive to slip-clutch. Speeds are variable 
from 16 to 32 fps. Basic lens equipment 
is a 40mm, T/2.8 Super Panatar lens 
which focuses from three feet to infini¬ 
ty. Other lenses available upon request. 
Bright aerial-image viewfinder yields 
correct image. ■ 

DEEP CINEMATOGRAPHY 
Continued from Page 869 

the normal everyday type of filming 
location the cinematographer is too 
concerned with the state of his art to be 
annoyed with trivia. But under the 
surface of the sea nothing is trivial. 
Everything is of the utmost importance 
—the position of the boat above, how 
much air is left, the set of the current, 
the time you've already been down, the 
decompression tables, whether the big 
shark circling is hungry or just curious, a 
possible malfunction in your diving 
gear, and a dozen other things. 

When I am filming under the sea, I 
must concentrate completely on my 
photography and not have any other 
worries. I let my safety diver worry for 
me. Many times a deep water subject is 
such that it can be filmed once and once 
only; thus, it must be done right the 
first time. So my safety diver is second 
only to my equipment in importance, 
and there have been a couple of times 
when he became even more important 
than anything else. He became my only 
chance for life. Your life while filming 
under the sea is actually in the hands of 
your safety diver. It goes back to the 
old saying: "It is better to have him and 
not need him than to need him and not 

have him." 
Good safety divers are few and far 

between. Such a man must be more 
than a weekend diver who brings home 
a car trunk full of fish every Sunday 
night. He must be a professional diver. 
He must be reliable and not swim off 
sightseeing the minute your back is 
turned. He should, without any doubt, 
be of proven diving ability. He should 
understand what the cameraman is try¬ 
ing to accomplish and have a basic 
knowledge of any photographic prob¬ 
lems that might arise. Your safety diver 
should be as much at home in 30 
fathoms as your assistant cameraman is 
in a magazine darkroom. By working 
with the same safety diver all of the 
time, you become a team, and I can't 
emphasize enough the need for team¬ 
work between the underwater camera¬ 
man and his safety diver. 

Regarding equipment, I prefer the 
self-contained camera to the camera 
with a separate housing. It is more 
compact, faster loading, easier to take 
on or off the boat, can be used out of 
the water in an emergency, and, in 
general, is more practical all around. If 
possible, own your own. Nearly every 
camera that I have ever rented for 
submarine cinematography had some¬ 
thing or other go wrong. With my own 
camera (a Rebikoff) I know its capabili- 

It's time you timed your tempo- timing time! 
The new Universal Audio Digital Metronome ends costly click-track troubles & 
standby costs during music scoring of films. The model 963 has 320 different 
precise tempo beats selectable from 1 to 40 frames per beat in Ve frame steps. 
All solid-state reliable ... it is operated by either front panel buttons or an 
external sync start signal. Self-contained amplifier for headsets is included. Use 
it right on stage, right next to you, while conducting . . . here in the U.S. or over¬ 
seas. Send for complete technical information today! 

THE NEW INTERNATIONAL MODEL 963 (50 OR 60Hz) 

1 □
o

 

LJ 
4 

11922 Valerio Street, No. Hollywood, 
California 91605 (213) 764-1500 

Exclusive export agent: 

GOTHAM AUDIO DEVELOPMENT 
CORP., NEW YORK, N.Y. 
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ECLAIR 
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FACTORY 
SERVICE 

CENTERS: 
LOS 

ANGELES 
AND 

NEW YORK 
Plus a nationwide network of 
franchised Eclair dealers, offer¬ 
ing sales, rental and mainte¬ 
nance services. Dealer list is 
available on request. 

LOS ANGELES 
7262 Melrose Avenue, Los 
Angeles, California 90046. 
Telephone: (213) 933-7182 
(Central Hollywood area) 

NEW YORK 
73 S. Central Ave., Valley 
Stream, New York 11580. 
Telephone: (516) 561-6405 
(10 mins from JFK Airport) 

Factory-trained Eclair service 
engineers are at both centers, 
ready to go to work for you. 

eclair 
CAMERA MAKERS SINCE 1909 

ties and can depend upon it. Even so, 
however, when filming in remote areas, 
I usually take a spare underwater cam¬ 
era along just in case something might 
go wrong with my own camera. 

If time permits, and this can be 
planned in advance, I usually take sever¬ 
al rolls of black and white negative film 
with me along with an amateur's home- 
developing kit, so that a camera check 
and "slop" test can be run on location. 
You can never tell whether your camera 
may have become damaged in shipment, 
the batteries will not retain a full 
charge, the F-stop control gears are out 
of mesh, the aperture could have foreign 
matter in the frame that can't be seen 
by merely taking off the pressure plate, 
etc. This checkout is especially impor¬ 
tant when using rental equipment. 

Another item not to be overlooked is 
a good diving boat. If the film crew is to 
live aboard, it should be large, comfort¬ 
able, and well-equiped. A good cook is 
imperative. If you are to live ashore, 
then a fast boat is preferable. But it 
must be large enough to have a dry 
semi-dark area for camera loading and 
unloading and have a padded or soft 
area for storing the camera gear when 
under way to avoid damage from the 
constant pounding of a planing boat. 
Accommodations for entering and leav¬ 
ing the water are of more than a little 
importance. A ladder over the side alone 
is not sufficient. A good camera boat 
must have a diving platform that is 
easily climbed upon from the water 
when you are loaded down with camera 
gear. It should be fixed rigidly so that it 
will not pound up and down with the 
waves. Then, too, there is the boat's 
captain. He should have the qualifica¬ 
tions and ability to get you to where 
you want to go and back. And the vessel 
itself must be sound and seaworthy. 
Many a good shooting day has been 
wasted because of a boat's mechanical 
breakdown, with no spare parts avail¬ 
able. On your charter contract make 
sure that you have a clause eliminating 
any charter fee for time spent in port 
due to mechanical failure of the boat. 
Not only will this possibly save you 
money, but it will also serve to have the 
boat's owner make sure that the vessel is 
sound and that there are adequate spare 
parts aboard. 

Undersea cinematography is time- 
consuming, can be rather expensive, 
could be hazardous, and requires some 
degree of luck concerning weather and 
sea conditions. However, submarine 
cinematography, when well planned and 
done right, can produce some highly 
spectacular results that will be well 
worth the time and effort involved. ■ 
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CARRY 
US iniHAn 

■POWER 

for 
tomorrow’s 
applications 

Providing compact, f lightweight power for today's 
most advanced portable^^^^^ television and motion picture 
equipment, Yardney Electric's 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 2% 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 
^ “PIONEERS IN COMPACT POWER”® 

YARDNEY ELECTRIC CORPORATION 
82 MECHANIC ST. 

PAWCATUCK, CONN. 02891 
FOR MORE DETAILED INFORMATION REGARDING 
YOUR SPECIFIC REQUIREMENTS, WRITE OR CALL: 

INDUSTRIAL SALES DEPARTMENT 

PATENTS GRANTED 
AND PENDING 

(203) 599-1100 
Visit our exhibit at the SMPTE Convention, New York City, October 5-8, 1970 

THE INCREDIBLE "SEA-SEE" 
Continued from Page 899 

of the surrounding sea. It is an incredi¬ 
ble sensation—that of being suspended 
in Inner Space while a myriad of sea 
creatures glide and swoop about out¬ 
side, peering at us through the capsule 
within touching distance. We are seeing 
everything a SCUBA-geared cameraman 
would see, but we are comfortably 
seated on a stable "platform” in a 
"shirt-sleeve" environment, with fresh 
air pumped down the tube from above. 
There is no need to fight the surround¬ 
ing elements or struggle to maintain 
equilibrium for filming—or simply to 
breathe, for that matter. 

Just to get the feel of what it is like 
to actually film from inside the capsule, 
I whip out my trusty Beaulieu Super-8 
and grind off some footage of what is 
happening out there. Lee Collins is 
doing the same thing—except with an 
Arriflex. (What else?) 

Suddenly there are the sounds of a 
commotion topside. The voices are ex¬ 
cited and there is a good bit of scurrying 
about. Then someone pokes his head 
down the tube and announces that a 
school of killer whales has been sighted 
off the starboard bow. The SEA-SEE 
decides to give chase. 

Now there's a sensation—sitting in 
this glass cocoon while the vessel that 
supports it goes plowing through the 
water in pursuit of a whole herd of 
deepsea leviathans. 

It suddenly occurs to me that it 
might get a bit sticky if one of those 
four-ton beasts decided to turn about 
and ram the bubble—while we were 
down there inside of it. A chilling 
thought! But then my overactive sense 
of the dramatic shifts into high gear and 
I realize that one could hardly ask for a 
more spectacular way to go. Think of 
the headlines! 

As I am conjuring images of world¬ 
wide mourning, a voice comes over the 
intercom informing us that we've lost 
them—the killer whales, that is. The 
news is not really surprising. Despite its 
sterling qualities, SEA-SEE's forte (es¬ 
pecially with its capsule dragging) is not 
high speed on the high seas. 

Still, it has been an exhilarating 
experience and, in the days to come, 
further undersea adventures and a great 
deal of picture-taking combine to make 
a solid SEA-SEE convert out of me. I 
can think of no better, more comfort¬ 
able or more precise way of filming at 
shallow depths—and subsequent view¬ 
ings of footage shot from the capsule 
only serve to solidify my considered 
opinion. 
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However, it is not my opinions that 
are critical here, but rather those of the 
men who actually work with the vessel 
and the scientists who "contract" for 
the use of SEA-SEE to aid them in 
specific research projects. 

Following are verbatim quotes from 
several of these directly-concerned par¬ 
ties: 

TOM GARCIA — Producer/Director/ 

Cinematographer and Associate Head of 

the Motion Picture Branch at NUC 

I'm the one who took the first 
movies and still pictures, shooting 
through the bubble. I was also down in 
the bubble on the first cruise that was 
made with the SEA-SEE. I've done all 
types of photography in my life—just 
about every kind you can imagine—but 
never have I experienced the thrills that 
I have had while working from this 
boat. Seeing all those whales, sharks, 
porpoises and other sea creatures and 
being able to film them close up the 
way you can on the SEA-SEE is a great 
thrill. 

FRANK ST ITT—Producer/Director/ 

Underwater Cameraman 

The SEA-SEE offers several impor¬ 
tant advantages in underwater filming. 
You don't have to suit up. You don't 
have to have your camera in a water¬ 
tight housing, nor use any special equip¬ 
ment. You take whatever equipment 
you feel you need to do the job right 
down into the bubble with you. You sit 
there in comfort and take your pictures 
as the action develops outside the bub¬ 
ble. Sometimes when I'm out there 
diving I have to struggle like the devil to 
get the shots I want. Tom Garcia is 
sitting inside the bubble grinning and 
getting good pictures of me, while I'm 
working my head off to get good 
pictures of him. When you're shooting 
in the water, you're in the fish's ele¬ 
ment. When you're shooting out of the 
bubble, you're in your own element. 
You can sit in there with your camera 
on a tripod where it's nice and quiet and 
shoot the action. But if you go out 
there in SCUBA gear to take pictures in 
the water, you've got the waves up top 
that are kicking you back and forth, and 
whatever you're trying to shoot is duck¬ 
ing in and out of rocks. All this plus the 
fact that you've just plain got to work 
to breathe. The SEA-SEE eliminates all 
of that hassle. We've had a lot of good 
fortune with the boat. It's always per¬ 
formed very well, and- so have the 
people who run it. Bruce Parks, the 
skipper, is a very special kind of fellow. 

I would be extremely hard pressed to 
describe what kind of guy it would take 
to replace him. We have quite a bit of 

This is the latest IMPROVED 
CINEKAD CAMERA BRACE 
Used world-wide by discriminating cameramen. 
This Camera Brace will support all 16-35mm hand¬ 
held movie cameras; Auricon, General Camera SS-III, 
Arriflex. Bell & Howell, Mitchell. Beaulieu, Canon. 
Bolex, Nomag, Eclair, etc. Guaranteed-steady and 
Balanced Brace affords perfect shooting with any 
weight of camera, without fatigue and strain. It 
eliminates the necessity of using any tripod, particular¬ 
ly in crowded or limited spaces. 

The CINEKAD Camera Brace provides 

SPEED, FLEXIBILITY and PORTABILITY. 

Write for catalog and prices. 

CINEKAD ENGINEERING COMPANY 
757-59 Tenth Ave., New York, N.Y. 10019 

Who knows more about building film 
processors than Filmline?Nobody. And 
everything we’ve learned has gone 
into our newest Ektachrome processor, 
the FE-50. It is top quality equipment 
at a sensible price . . . the result of 
Filmline's productive know-how. De¬ 
signed and engineered to fulfill the 
requirements of both large and small 
TV stations the FE-50 is the most 
versatile, fully automated Ektachrome 
processor ever built. 
■ EXCLUSIVE OVERDRIVE SYSTEM - 

guarantees against breaking or 
scratching film. The system is so 
sensitive that film can be held man¬ 

ually while machine is in operation, 
without breaking film or causing 
lower film assemblies to rise. 
Provisions for extended develop¬ 
ment to increase ASA indexes to 
250 and higher are incorporated. 
Machine threadup allows use of 
standard ASA indexes or acceler¬ 
ated indexes because of Filmline's 
Film transport system features. 
EASY-TO-OPERATE—automated con¬ 
trols make this an ideal machine 
for unskilled personnel. 
VARIABLE SPEED DRIVE-speed 
range of 5 FPM to 60 FPM for 
Ektachrome emulsions. 

ADDITIONAL FILMLINE FEATURES: 
■ Stainless steel air squeegee ■ Impingement 
dry box ■ Torque motor for takeup ■ Leak- 
proof pumps for chemical solutions ■ Tem¬ 
perature controlled by precision thermistor 
controllers ■ Construction — all metal ■ Tanks 
and component parts are type 316 stainless 
steel. 
Recent FE-50 Installations.- WEAT-TV, WCKT-TV, 
WMAL-TV, NBC, CBS, WTOP-TV, A-l Labs, Precision 
Labs, Film Service Lab. 

V See us at the S.M.P.T.E. Convention / Octob 

Now available: Filmline FE-30 Ektachrome Proc¬ 
essor. Speed - 30 FPM. Complete with Replenish¬ 
ment System . . . $15,750. F.O.B. Milford, Conn. 

For More Details Write: A A-70 

4-9, New York Hilton / Booths 52, 53, 54. y 
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We build processing machines for any type color or b&w 
film. These efficient, dependable machines are pro¬ 
fessional quality throughout. Completely automatic, they 
scrupulously adhere to Kodak requirements. Each cycle is 
precisely timed, all temperatures accurately, auto¬ 
matically maintained. Feature Houston Tendency Drive 
System, using Kodak's patented spring center film spools, 
eliminating film breakage and scratches. Prices far below 
comparable machines. Superb quality. Let us quote on 
your requirements. 

r 

PHOTO PRODUCTS, INC. 
THE WORLD KNOWS OUR PRODUCT 

J 

A Tradition 
of Excellence 

since 1932 

HOUSTON PHOTO PRODUCTS, INC. 
655 E. 20th St. Yuma, Ariz. 85364 

Phone: (602) 782-3677 

respect for each other and we work well 
together. The same is true of Bob 
Hester. He's just like a doctor when it 
comes to diesel engines. If one doesn't 
perform just right he knows just what to 
check next. He can take the pulse of an 
engine. He's invaluable to us in the same 
way that Bruce is—although they're 
entirely different. But they're both very 
much a part of the SEA-SEE. 

L. E. McKINLEY—S£/4-SE£ Project 

Manager/Design Engineer 

Some of the parts of the SEA-SEE, 
such as the pontoons, center deck and 
portions of the forward house, were 
constructed about ten years ago as 
elements of a garaging vehicle for the 
Moray submersible, but when that pro¬ 
ject closed, the parts were simply stored 
at China Lake. We began to wonder how 
we could use these parts to build 
another kind of vehicle. Bill Evans and a 
couple of other fellows were called into 
it and we incorporated some of their 
requirements into the design. However, 
it was an open boat. It had no 
berthing facilities of any kind, no head, 
no mess and no real shelter. Bill and I 
made several transits with that config¬ 
uration and nearly froze. We decided 
that it needed something more. About 
that time, I got pulled off the project 
and Bill had a cabin built, which was 
then installed in the back of the boat. 
Later we added width and length to the 
boat, put in diesel engines, closed in the 
forward cabin, installed radar in it and 
ended up with a much bigger boat. The 
SEA-SEE was launched in June, 1968, in 
the configuration which it presently has. 
It's been in constant service since then, 
with Bruce Parks as skipper. But its 
existence is due mainly to Bill Evans. 
After it was launched, it was he who 
committed his entire funding for the 
following year to the boat, with the 
conviction that he would be able to get 
back more data with the boat than he 
could by using the same amount of 
money in any other way. He was so very 
comm itted —probably even more 
thoroughly committed than I was in 
building it and launching it. So, Bill 
Evans is part and parcel of our team, 
even though he is no longer directly 
associated with the management and 
operation of the boat. 

WILLIAM E. EVANS—Biologist 

As far back as 1960 we were search¬ 
ing for a way to study the behavior of 
pelagic marine animals off-shore. Jump¬ 
ing into the water with underwater 
cameras just wouldn't work. The ani¬ 
mals don't stay around. They're moving, 
and you've got to be able to move with 

Continued on Page 910 
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7 
FILMING WITH 5254 
Continued from Page 889 

plete with decompression chamber. Un¬ 
derwater props consist of such things as 
the Aluminaut, a real-life $5 million 
submarine; mini-subs, and an undersea 
counterpart of the lunar LEM. 

Topside photography included a 
great deal of shooting inside mockups of 
the lab, various underseas vehicles, and a 

v variety of on-location sequences made, 
among other places, at Miami's Vizcaya 
Gardens and the Opa-Locka airport. 

Each of the topside situations pro¬ 
vided Poland and his camera operator, 
Oscar Barber, with unique opportunities 
for utilizing the smaller aperture open¬ 
ings that the faster exposure index of 
5254 film made possible. 

For example, closeup interiors of a 
mini-sub mockup were exposed with 

^ only 100 foot-candles of light. When 
long shots were demanded by the script, 
lighting only had to be increased to 200 
foot-candles, obtained from floods lo¬ 
cated at the open end of the mockup. 
The aperture on the Mitchell camera 
being used was set at F/4.5 for the 
closeups and F/5.6 for the long shots. 
The film was pushed in development 
one stop. 

"Depth of field was excellent," says 
Poland. "To achieve the same results 

/ with the former color negative film, we 
would have required twice as much 
light. 

"It wasn't only a question of less 
equipment, but less power as well as less 
make-ready time and planning. The fast¬ 
er film allowed us to set up the se¬ 
quence much more quickly. 

"This makes sense," Poland com¬ 
ments, "especially if you are using 
rented equipment, as we were, and you 

* have a 12-day shooting schedule, as we 
did." 

The Eastman Color Negative film is 
rated for an exposure index of 64 in 
daylight and 100 in tungsten light. 

The extra speed and versatility of 
5254 film also paid dividends on some 
outdoor sequences, as it was decided 
not to use arcs outside and go with 
reflectors only. Once, Poland recalls, he 
was shooting at Vizcaya Gardens, using 

■* guest stars Jose Ferrer and Chris Robin¬ 
son, and, unfortunately, the weather 
was uncooperative. By and large, the 
days were bright and sunny, but with 
patches of clouds that intermittently 
floated overhead. 

"Devastating results would have oc¬ 
curred only a few years ago," Poland 
says. "The sun played hide-and-seek 
behind the broken clouds, as the light¬ 
ing varied from bright overcast to direct 

That’s right! The rental you get 
from Victor Duncan doesn’t work 
like new. Every camera, new 
from the manufacturer, that 
arrives at Duncan’s goes through 
the roughest, toughest ordeal of 
its life. An essentially finer cam¬ 
era results. Specifications are 
brought to within our stringent 
tolerances. Camera weak points 
are corrected and the latest 
Duncan accessories are incorpor¬ 
ated for your convenience. All 
this before it ever goes out on 
its first job. No wonder the finest 
films in the Midwest are usually 
shot on a Victor Duncan camera! 

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, (312) 321-9406 
2659 Fondren, Dallas, Texas 75206, (214) 369-1165 

♦ 
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XENON-SILENCED ENGINE GENERATOR 
COMPACT . . . LIGHTWEIGHT . . . BRUSHLESS 

750 AMP $7,500.00 
30 - 60 - 120 - VDC 

3800 LBS. 

CAPABILITIES 
WEIGHT EACH TOTAL 

TOTAL COLOR LAMP WEIGHT BEAM 
WATTS TEMP. STAND TOTAL LUMINS 

30 VDC CIRCUIT 5 XENON SUNBRUTE XE40 20000 6000°K 40 LBS. 30 350 425000 
60 VDC CIRCUIT 1 CARBON ARC 225A LESS GRID 15000 5000°K 137 LBS. 214 351 27000 

120 VDC CIRCUIT 4 9-LAMP FAY LIGHT 23400 4800°K 32 LBS. 30 248 119000 
230 VAC 3 <j> 60 CY. 
REGULATED CIRCUIT 1 CAMERA 1000 

SPECIFICATIONS 
BRUSHLESS D.C. . . . DETACHABLE TRAILER ... 50 GALLON BASE MOUNTED FUEL TANK . . . 

SPARE TIRE . . . WEATHERPROOF ENCLOSURE . . . SILENCED AND OPERABLE AT 150’ . . . 

The Duncan CC-37 
Colour Correction Finder 

No more guessing which filter is right. Accuracy 
is a must when filming professionally. The CC-37 
is a highly sensitive device which eliminates human 
error in assessing exact colour balance. The built-in 
comparison scale for the correct filter required is 
designed to permit rapid selection of the correct 
colour filter required for shooting under most lighting 
conditions. The CC-37 is easy to operate, fast and 
accurate. For complete information contact: 

"Serving the needs of professionals" 

ALEX L. CLARK LIMITED 211 Commerce Drive. ROCHESTER. N.Y. 146293 

sunlight. Our decision was to read our 
lighting for direct sunlight and let the 
film's wide latitude take care of the 
variations. It did. There were only negli¬ 
gible variations detectable when we 
viewed the overnight rushes a day 
later." The picture's 12-day shooting 
schedule made it imperative to finish 
their sequences right on time. 

In another outdoor sequence, loca¬ 
tion photography was locked into the 
timing for launching the $5 million sub, 
which had been in drydock. Launch 
time could not be changed to accommo¬ 
date photography. 

It was sundown on location when the 
scenes were ready to be filmed, al¬ 
though the script called for the launch¬ 
ing to be done earlier in the day. 

Poland opened the Arriflex camera 
zoom lens aperture to F/3.9, permitting 
almost maximum light input, yet main¬ 
taining acceptable depth-of-field. 

"In spite of the warm color of the 
late-afternoon sunlight a suitable color 
balance was obtained with a minimum 
of correction by the processing lab. 
After the sun went down, we pulled the 
85 filter and pushed exposure one-stop 
in the lab, using only skylight for our 
light source. 

"It was literally impossible to tell 
that we shot that scene in waning 
daylight," he adds. "Color saturation 
was normal and color balance wholly 
acceptable." 

Underwater cinematography for 
"THE AQUARIANS" was handled by 
Jordan Klein and underwater direction 
by Ricou Browning, president of Ivan 
Tors Studios. The speed of the color 
negative was combined here with the 
first use of a high-powered, portable 
lighting system engineered by Klein. 

His lights each develop 1 million 
candlepower from a 12-volt, 4-ampere 
battery pack small enough to be carried 
on a diver's back. A ballast arrangement 
boosts the 12 volts to 380 volts input to 
the lights. 

The system is unique in that it 
completely eliminates back-scatter, long 
the bane of underwater cinema¬ 
tography, penetrating water for great 
distances while illuminating foregrounds 
more brilliantly than was ever before 
possible. 

Two hand-held 35mm Arriflex cam¬ 
eras were used—one with a Kinoptic 
18mm lens and the other a Kinoptic 
9:8mm with special dome port at aper¬ 
tures from F/5.6 to F/11—protected for 
underwater operation by Mako hous¬ 
ings, invented and now produced by one 
of Jordan Klein's companies. 

Underwater crews varied in size, but 
for the most part only two cameramen 

906 AMERICAN CINEMATOGRAPHER, SEPTEMBER 1970 



and two divers were required to manipu¬ 
late the lights, also hand-held. 

"Net effect of this new cinemato¬ 
graphic technique," explains Klein, "is 
that the camera lens probed farther, 
providing more significant depth-of-field 
underwater, and screen colors were 
more brilliant. 

"Partially, this is a characteristic of 
the film, in that it produces brighter 
greens and blues, colors you expect to 
see under water," says Klein. "However, 
the fact that we had so much more light 
to use down there contributed to the 
overall brilliance of the colors. After all, 
color photography is really just a re¬ 
cording of the reflectance of light." ■ 

U.S. FILMS WIN TOP PRIZES IN RIO 
FILM FESTIVAL 

In the latest edition of the Inter¬ 
national Scientific Film Festival held in 
Rio de Janeiro, Brazil, the American 
motion pictures selected by CINE 
(Council on International Nontheatrical 
Events) were honoured with First, Sec¬ 
ond and Third Prizes in each of three 
categories. A total of 104 films from 19 
countries were entered in competition 
in the Festival's five categories. 

The First Prize in the Research Cate¬ 
gory was awarded to Loma Linda Uni¬ 
versity's "HEART MOTION BY COM¬ 
PUTER GRAPHICS" which was spon¬ 
sored by the University and the Aero¬ 
space Corporation. 

Second prize in the Carioca Festival's 
Popular Science Films group went to A. 
T. & T.'s "LASERS UNLIMITED" pro¬ 
duced by Jerry Fairbanks Productions 
of California and distributed by the Bell 
System. 

"POLLUTION," a University of 
Southern California production, won 
Third Prize for Information Films in the 
Brazilian Festival. 

The remaining four films selected by 
CINE to represent the United States in 
the Festival were awarded Certificates 
of Participation. The titles of the films 
are, "DUNES", "HIMALAYA: LIFE 
ON THE ROOF OF THE WORLD", 
"IF YOU HEAR THE EXPLOSION 
THE DANGER HAS PASSED", and 
"PLANTING AND TRANS¬ 
PLANTING". 

The Scientific Film Festival, held 
May 25 to 30 in the cultural capital of 
Latin America's largest country, drew 
more than 7,000 spectators over a six 
day period. 

CINE's Board of Directors recently 
selected 181 American short films to 
represent the United States of America 
at international film festivals during the 
coming months. 

jf 
i COLUMBIA a l COLLEGE a 
i COLUMBIA a B COLLEGE 1 

Approved for Veterans 

A study of the Motion Picture and 
Television Arts and Sciences within a 
degree program, taught by a distin¬ 
guished faculty. 

Now Registering. Write for a descrip¬ 
tive brochure. 

COLUMBIA COLLEGE 
925 No. La Brea Ave. 

Hollywood, Calif. 90038 
851-0550 

You perform like 
a professional. 

Meet the lab 
that treats you 

like one. 
Photo Processors Inc., was established on the 
simple philosophy that a service-type industry, 
wherever located, can attract a national and 
even international clientelle if it furnishs pro¬ 
fessional excellence in its product in a fraction 
of the usual in-shop production time (at no 
extra charge). We are gratified with the 
results achieved in so short a time. 
Motion Pictures Services. Our modern Treise 
Engineering custom equipped laboratory offers 
black and white reversal processing (16 mm 
and super 8 mm), black and white negative 
processing, ME-4 color processing 116 mm and 

super 8 mm) with application of optical sound 
track simultaneously. Also, Ektachrome com¬ 
mercial processing through a separate processor 
for the optimum color original. Automated, 
tape-controlled, color corrected prints are made 
on the Bell & Howell model ”C" color printer, 
“The Standard of the Industry." Also, we offer 
black and white prints on Bell & Howell equip¬ 
ment. 
In order to offer complete services to our 
clients, Photo Processors has installed the 
finest sound department possible along with 
a complete custom still laboratory. 

We keep Pros happy, at no extra cost 

G For further Information and Price List, write or call: 

PHOTO PROCESSORS INC 
Box 2116A • Austin, Texas 78767 • Phone AC512-472-6926 

AMERICAN CINEMATOGRAPHER, SEPTEMBER 1970 907 



GHOLSON 2000 
Continued from Page 888 

KEY 

Division of Kollmorgen Corporation 
3000 N. Hollywood Way, Burbank, Ca. 91502 (213) 849-6017 

Distributed in the U S. by Scopus, Inc. Box 1070, Woodside, N.Y, 

SPECTRA 
MormiOMM. 

MEASURES ALL 
THE LIGHT-BACK, 
EDGE, KEY and FILI  
DIRECT READING... 
f STOPS... FOOTCANDLES 

Used by the Pros for fast, accurate light measure¬ 
ments that assure the precise exposure, in direct read¬ 
ing f-stops that will achieve the best rendition of flesh 
tones. Photo courtesy of Peter Gowland. 

both a soft even fill light and a powerful 
but evenly spread key light was evident. 
The use of variable focus lamps did not 
seem to be the answer, primarily be¬ 
cause of spottiness. This characteristic 
always makes the film viewer aware of 
artificial lighting. It became clear that at 
least two types of light reflectors would 
be needed and that, on occasion, both 
fill lights or both key lights would have 
to be employed. A large pain in the 
buttocks would be experienced every 
time you had to surface to change 
reflectors and globes. The solution was 
to place a lamp at each end of each light 
head. Currently I'm using a 450-watt 
incandescent lamp with medium-wide 
lens on one end, and a 350-watt quartz 
lamp in a very efficient flood reflector 
on the other. Each light is covered with 
a pyrex hemisphere that attenuates the 
light into a very even spread. You 
simply spin the head to the lamp you 

-want and roll. 
In actual use I found I was able to 

dolly alongside an actor at his full 
swimming speed, keying his face from 
an extreme cross position and providing 
a little kicker on his tanks with the fill 
light. The skin tones were perfect and 
the separation fantastic. The same went 
for a tracking shot along a reef, gently 
cross-filling the foreground of coral or 
kelp, while key-lighting, from a high 
down-angle, a swimmer moving on the 
other side of the reef and parallel to 
camera. The depth that the planes of 
color give you is fantastic. This is during 
daylight hours. At night you can lose 
your mind. 

Everyone who has shot underwater 
footage knows that, except in the shal¬ 
lowest and clearest water, flesh tones 
and bright colors are dulled down tre¬ 
mendously. Everything tends to go 
monotone blue. The way in which the 
aforementioned lighting system can 
bring back all the true colors—with a 
subtle and natural look—to your under¬ 
water subject is formidable. 

My ultimate satisfaction came when I 
was asked to show my underwater 
sample reel to both agency people and 
the client in the pre-production stages 
of a recent TV commercial assignment. 
The agency producers were afraid that 
the subjects might not appear natural if 
filmed with the aid of artificial lighting 
under daylight conditions. Then I 
showed them the sample reel, which 
included underwater scenes filmed at 
the same time, but alternately with and 
without the use of the artificial lighting 
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system. When it was over, the client 
leaped to his feet and exclaimed (refer¬ 
ring to the lighted scenes): "That kind 
of color is what people expect to see 
underwater. Just give me that look, and 
the hell with everything else." 

The 16mm model is set up at present 
for three lens—the 5.9mm Angenieux, 
the 10mm Angenieux and the 12mm 
Elgeet Aspherical Navitar. The choice of 
focal-length depends upon how close 
you want to work to the subject and the 
turbidity of the water. All the lenses are 
water-corrected. The 5.9mm Angenieux 
is incredible in dirty water and absolute¬ 
ly spectacular in water with more than 
15 feet of visibility. The camera can, of 
course, be opened with safety under 
pressure, and automatically vents 
through a non-return valve if suddenly 
returned to the surface after being 
exposed to ambient pressure internally. 
The externally-mounted light meter is in 
its own housing and, of course, goes to 
the same depth as the camera. The 
entire rig can be field stripped under¬ 
water, without tools, in minutes—so 
that the camera alone may be used in 
small spaces. The electrical plugs for the 
lights may be plugged or unplugged 
underwater with complete safety. 

Besides the F-stop control, there is 
an electrical footage counter visible 
from the rear which lights up intermit¬ 
tently every foot so that, even when 
remotely operated, you can tell the 
camera is running. Unless you put your 
ear to the housing, you cannot hear the 
camera run. 

Oceanic Films, Inc., Pacific Palisades, 
Calif, is now manufacturing the camera, 
as well as a separate battery lighting 
unit, with the same extendable arms 
attached, that fits onto any underwater 
film or video camera. 

Finally, I've quit complaining about 
underwater photography and, most im¬ 
portant of all, my wife loves me again. ■ 

CINE ANNUAL AWARDS CERE¬ 
MONIES TO BE HELD IN WASHING¬ 
TON D. C. IN NOVEMBER 

CINE, The Council on International 
Nontheatrical Events, plans to hold its 
Annual Awards Ceremonies on Thurs¬ 
day and Friday, November 12 and 13. 

During the two day event CINE will 
award the Golden Eagle Certificates and 
the many prizes won by CINE films in 
International Festivals. The winning 
films will be shown along with a selec¬ 
tion of outstanding international films 
of the season. 

So far this year there have been 44 
prizes and 64 diplomas or certificates 
issued to CINE films. ■ 

angenieux 
corporation of america 

440 MERRICK RD. . OCEANSIDE, N. Y. 11572 • • TELEPHONE 516-678-3520 

ngenieux 
MAKES A BETTER 

12-120 mmf/2.2 
ZOOM 
LENS 

THE 
IOx12B DA 

angenieux has created the 

10x12B DA Automatic Iris 12-120mm f/2.2 zoom 

lens to give you greater flexibility. A Photocell monitors 

the light passing through the lens and adjusts the iris for 

proper exposures at all focal lengths even while zooming! 

Available at leading Cine Equipment Dealers throughout the world. 
WRITE FOR TECHNICAL BROCHURE: 
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If we haven't got 
the exact color 
film processor 
you need, 
well build it. 

We think you’ll find exactly what you need in Jamieson’s complete line of color 
film processors. 

But there’s always that special case, that particular need, that unique re¬ 
quirement. 

So, if one of our 8mm, 16mm, 35mm or 70mm color processors doesn’t fit 
your need, we have the experience and proven designs to build exactly what 
you need, at the speed you want. 

And even though we can modify and adapt our processors to special appli¬ 
cations, some things about them never change. 

Every Jamieson color film processor incorporates our proven and patented 
small reservoir tube tanks. These tanks contain only about one fifteenth the 
amount of chemistry required by ordinary open tank types. 

You get highest quality color, freedom from scratch hazards, lower day-to- 
day chemical costs and the gentlest, most reliable film transport system 
available. 

There’s one more important thing. Cost. We think you’ll find Jamieson color 
film processors among the lowest priced in their class. 

For complete information on Jamieson color processors, call or write today. 

Jamieson Film Company 
EQUIPMENT DIVISION 
2817 CANTON ST., DALLAS, TEXAS 75226 
A/C (214) 747-5634 

THE INCREDIBLE "SEA-SEE" 
Continued from Page 904 

them. In 1965 a fellow named Ken 
Norris at UCLA put together an airplane 
gas tank with a drum underneath that 
had some windows in it. I went over to 
Hawaii and rode in that, taking movies 
with a Bolex camera. The results left a 
lot to be desired, but it was the first 
time we had gotten underwater and we 
could see the potentials of being able to 
observe herd interactions and the be¬ 
havior of groups of animals. I came back 
with that information and went over to 
China Lake to show the movies that I'd 
taken underwater from this very primi¬ 
tive kind of rig that we had. I got 
together with Larry McKinley and gave 
him some criteria for what would be 
required to meet the needs of biologists, 
and he then translated these things into 
engineering terms. So, I'd say that I've 
been familiar with SEA-SEE since the 
time when it was nothing but an initial 
sketch on a piece of paper. From the 
very beginning, its possibilities as an 
observation and photographic platform 
were quite obvious. We were especially 
interested in it from the standpoint of 
cinematography because we are inter¬ 
ested in behavior and the only way we 
have of storing our data is on film. I 
look at the motion picture camera as a 
piece of data-collecting equipment, so 
that the quality of the pictures I take is 
sometimes not the prettiest-but at least 
we can resolve what is happening. This 
facility for making an accurate photo¬ 
graphic record, coupled with the possi¬ 
bility of being able to move and stay 
with the animals, has opened up a whole 
new vista of research. Before that most 
of our behavioral studies were limited to 
working with animals in captivity, 
which is not at all the same as observing 
them out in the open ocean. 

DR. C. SCOTT JOHNSON-Head of the 
Marine Bio-Science Division, Ocean Sci¬ 
ences Department 

While there is a variety of studies 
going on in the Division, concerned 
mainly with marine mammals, my own 
interest is largely in sharks, and counter¬ 
measures to dangerous sharks. The SEA- 
SEE is the only vehicle of its kind and it 
is an essential element in my research. 
Heretofore, we've had to do most of our 
observation diving in a shark cage, or 
something of the sort, which is very 
limiting. The SEA-SEE is such a great 
observation platform. With it we've 
been able to get out into the open sea 
and observe sharks underwater that can¬ 
not be kept in captivity very well. By 

now we've photographed probably a 
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thousand different individual blue 
sharks—something which would be im¬ 
possible to do in any other way. Motion 
picture cameras are the essential ele¬ 
ment in our research, as far as taking 
data is concerned. It would be impossi¬ 
ble to describe in written form the 
observations which we have to make. 
Sometimes this is required—but even in 
such cases, it is valuable to be able to 
view a film and then describe in detail 
what we have seen. I'm not an expert 
photographer and so the movies I take 
are not of the quality achieved by 
professionals like Frank Stitt, Tom Gar¬ 
cia, Bob White and the others. But I am 
able, with the Canon Scoopic camera, to 
record the things that I see. The Scoopic 
is relatively simple to operate and is 
reliable. The results, while not of the 
highest quality, are good enough so that 
I can record the observations that I 
need. It's a way to get the kind of data 
that just could not be taken in any 
other way. ■ 

y 

"SEA-SEE" UNDERWATER 
OBSERVATION VEHICLE 
SPECIFICATIONS: 

Hull: Catamaran type 
Length: 50 ft 
Beam: 20 ft 
Power: Two GMC 353-N diesel en¬ 

gines 
Draft: 3.5 feet with observation cap¬ 

sule up, 10 ft with observation 
capsule down 

Speed: 7.5 knots with observation 
capsule up, 3 knots with ob¬ 
servation capsule down 

Range: 300 miles 
Electronic equipment: 

Sonar Corp. Model 115 marine ra¬ 
diotelephone 

Raytheon ADF 
Raytheon Model D-120m depth in¬ 

dicator, 250-ft maximum 
Raytheon Model 1900 radar 
Motorola 35-watt UHF FM trans¬ 

mitter-receiver 
Motorola 15-watt UHF FM trans¬ 

mitter-receiver, portable 
Binaural hydrophone array and sys¬ 

tem frequency range, flat ±3 dB, 
20 Hz to 120 kHz 

Lockheed Model 417 instrumenta¬ 
tion tape recorder-reproducer, 
seven-channel direct record- 
reproduce, frequency response 
±3 dB, 200 Hz to 100 kHz at 30 
in/sec 

Electrical power: 
12-volt and 24-volt DC, 130 amps 
Kohler 110- 115-volt AC, 60-cycle, 

2.5-kW motor generator 
Continued on Page 924 
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Handiola MARK I! 
with Kalart 
4x6 Viewer r"' 

ALL SHIPMENTS F.O.B. NEW YORK 

THE PROFESSIONAL 

16mm HANDIOLA™ 8mm 
DOUBLE SYSTEM EDITOR and ACCESSORIES 
HANDIOLA—a professional precision-engineered film/tape 
mechanical interlock editing unit. All components are finest 
obtainable. New non-inertial system gives the editor unique 
control and “feel” of work he is cutting. Ideal for Schools and 
Colleges, Producers, Editors, In-Plant, etc. No breakdowns; no 
high repair costs. Will not damage film. Accessories available 
as required. Send 
for catalog sheet, 
prices. Full 1 year 
warranty on every 
HANDIOLA prod- 

COMPLETE 
HANDIOLA 
AMPLIFIER 
SYNC MOTOR 
3 REWINDS 
TABLE 

$815.00 

COMMUNICATIONS, CORP. 
132 West 43rd St., New York, IM.Y. 10036 

SPYDER POWER FROM THE INDUSTRY'S 
MOST VERSATILE DOLLY 

Only the Elemack Spyder Dolly gives you the power to 

shoot in tight corners and narrow spaces. Available exclu¬ 

sively in the Western United States from Alan Gordon 

Enterprises, the Elemack can crab, twist, 

turn, steer or track in any direction and 

can be set up for track operation in 

minutes. This ruggedly built, 

lightweight dolly features a smooth- 

action hydraulic center post, swivel 

seats for operator and assistant, a 

maximum height of 5OV2", weight of 

221 lbs., fully opened diameter of 

38V2". Collapses to 25,/2" x 5Vh" x 

24V2". Accessories include Jonathan 

Jib Arm Assembly making the 

Elemack a dolly-crane, and metal 

tracks for track operation. For 

more information on Safe or 

Rental of the Elemack Spyder 

Dolly and accessories, contact: 
SERVING THE WORLD 

aiangordon enterprises me. 
1430 N. CAHUENGA BLVD. • HOLLYWOOD, CALIFORNIA 90028 

SALES (213) 985-5500 • RENTALS (213) 466-3561 

In the East: The Camera Mart Inc./ 456 W. 55 St. /New York, N.Y. 10023/(212) 757-6977 
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AMERICAN 
CINEMATOGRAPHER 
MANUAL 

AMERICAN 
CINEMATOGRAPHER 

MANUAL 
COMPILED AND 

EDITED BY 

Two Veteran Cinematographers 

ARTHUR C. MILLER, A.S.C. 

AND 

WALTER STRENGE, A.S.C. 

THIRD EDITION 

-■< 

The third edition of the A.S.C. Manual has 
all the answers about underwater cinema¬ 
tography: UNIQUE PROBLEMS; CHOICE 
OF U/W EQUIPMENT; LENSES; 
LIGHTING PROBLEMS EQUIPMENT. 
HOUSING FOR ENCOUNTERED U/W; 
EXPOSURE; COLOR CAST; WATER 
TURBILITY; SELECTION OF FILM; 
COLOR CORRECTION; ARTIFICIAL 
LIGHTING U/W; SUBJECT AND 
EQUIPMENT COLORS; UNDERWATER 
DAY-FOR-NIGHT EFFECTS; SUB¬ 
MERGED CAMERA MOUNTS; 65MM- 
35MM-16MM UNDERWATER CAM¬ 
ERAS AND HOUSINGS. 

\ 

OFFICIAL PUBLICATION 
AMERICAN SOCIETY OF CINEMATOGRAPHERS 

Jordan Klein, 
Underwater Cinematographer says: 

/ find the Manual invaluable since it makes 
available, instantly, facts that would be 
impossible to remember. 

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

Please send copies of the AMERICAN CINEMATOG¬ 
RAPHER MANUAL @ 15.00 each, postpaid. No C.O.D.'s. 

NAME  

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 

912 AMERICAN CINEMATOGRAPHER, SEPTEMBER 1970 



"WAVES OF CHANGE" 
Continued from Page 897 

plete runs throughout California, each 
one year apart, and each to "sellout" 
crowds. This fantastic response made 
"THE PERFORMERS" the most suc¬ 
cessful film of 1965 and 1966. Turning 
from success, Greg returned to the 
University. It was during this year that 
Greg and Jim Freeman began thinking 
about making films together. 

At an early age, Jim became fasci¬ 
nated by the possibilities of preserving 
something on film. His father had regu¬ 
larly filmed family events such as birth¬ 
days and Christmases but was tiring of 
the job and was anxious to relinquish 
this duty to Jim. Thus, somewhat reluc¬ 
tantly, Jim became fairly competent 
with the basic technical operation of the 
camera at age 12. Utilizing this knowl¬ 
edge, he got a job in a camera store two 
years later in order to earn money for a 
16mm camera; for the next four years 
all his earnings were invested in equip¬ 
ment and supplies. At 16 he made a 
candid camera-style film about his high 
school and the activities of his friends. 
When this film was presented to the 
student body at the end of the year, the 
response was so great that Jim began to 
realize that he might be capable of more 
than "home movies." Influenced by a 
lecture travelogue film he had seen 
about a bicycle trip through California, 
Jim began to ponder the possibilities of 
equally adventurous activities. Encour¬ 
aged by his friends, who especially liked 
to see themselves in his films, Jim 
decided to make a surfing film. While 
going to school and working four hours 
a day in the camera shop, Jim produced 
his first feature-length film, "LET 

THERE BE SURF". It was a big success 
and provided him with excellent capital 
for subsequent films. Inspired by this 
success, he set out to make a "differ¬ 
ent" film—a film in 3-D, a very difficult 
and expensive process. He built the 
necessary equipment and flew to Hawaii 
to film the best surf. With two syn¬ 
chronized cameras running simultane¬ 
ously, motorized, and supported by a 
precision cradle and tripod, Jim filmed 
"OUTSIDE THE THIRD DIMEN¬ 
SION". The three-dimensional process 
worked, but because of projection diffi¬ 
culties, "OUTSIDE" could not be 
shown as extensively as other films. He 
soon produced another film, "THE 
GLASS WALL" which proved more 
successful than any of his previous 
films. 

Both Jim and Greg realized that, as 
partners, they could combine Jim's cam¬ 
era work on the beach with Greg's 

12 Ounces Additional Weight Make Your Bolex H16 ... 
A Complete Sound Film Camera In One Hand 

Dimensions: 
31/2 x 2-3/8 x 1-3/8 [\|ew mjnjaturized magnetic single 

system conversion unit makes 
your Pail lard Bolex H16 the light¬ 
est weight, the most compact and 
most versatile sound film camera 
in the world for a miniature price. 
New PROFESSIONAL mini-am¬ 
plifier can be quickly attached to 
the back of the camera and does 
not interfere with viewfinders. 

VANDERLEELIE FILM SYSTEMS 
P.O. Box 8092 — Universal City, California 91604 (213) 876-0237 

A WORD ABOUT 
HILLS 'ECONOMAT" 
FILM PROCESSORS, 

. . . . and why they're the Top Value 

in today's marketplace. 

ECONOMAT fil m processors are made entirely of STAIN¬ 
LESS STEEL* and require only 36 square feet of floor space. 
Space-age design and engineering coupled with our more 
than a quarter century of experience bring you a com¬ 
pact, well-built unit for any film process available today. 
Each ECONOMAT is shipped complete, with all required 
ancillary equipment included. 

Our MOST POPULAR "ECONOMAT" is available for East- 
mancolor Negative/Positive, with or without Sound Appli¬ 
cator for either 8/16mm or 16/35mm rollers. For full par¬ 
ticulars, write for our descriptive brochure "E" and state 
your process interest. 

* Except where other materials are required 

MANUFACTURING COMPANY, INC. 
Manufacturers of Film Processing Equipment from 16mm to 70mm 

for any Color or Black-and-White Process 

P.O. BOX 125 ■ CHALFONT, PENNSYLVANIA 18914 ■ U.S.A. PHONE: 215-345-1944 
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^ the automatic thermal unit ^ 
With recirculating system/Type 316 S.S. construction 

model 120a-20 

smaller models available 

(for350gallonsor less) 

price: $1545 
■ cools or heats as set 

■ 1/10 degree temperature 
maintained 

write for details 

FRIGIDHEAT INDUSTRIES 
box 6037,140121st avenue south 
nashville, tenn. 37212 
telephone: (615) 291-4255 

MARK 10 QUAD 
CONTINUOUS OPTICAL REDUCTION 

PRINTER 
16mm to Super 8 

See it at our exhibit at Booth 96 
at the SMPTE Convention, October 5-8,1970, 

Hilton Hotel, New York City 

OPTRONICS TECHNOLOGY INC. 
118 W. 29th St. (212) LO 4-3041 

New York, N.Y. 10001 

photography from the surfboard to ob¬ 
tain unparalleled coverage of the sport. 
The formation of MacGillivray-Freeman 
Films is in itself a unique endeavor. Not 
only have they chosen to locate in 
Laguna Beach, far from the studios and 
labs of Hollywood (and also from the 
congestion), but they have also set up 
their own distribution office. This ar¬ 
rangement has developed partly by 
choice and partly out of necessity. Jim 
and Greg are interested in producing 
quality "G" rated films, but major 
distributors are reluctant to invest in 
such films. Hopefully, the public will 
show, as they have in the past, that they 
still want good films suitable for the 
entire family. 

Jim at 26 and Greg at 25 have 
followed their tremendously successful 
film, "FREE & EASY" with a short, 
"CATCH THE JOY", a film about dune 
buggies. "CATCH THE JOY" will be 
distributed by United Artists and is 
scheduled to open at the Radio City 
Music Hall in the near future. It has 
already started to win awards, capturing 
a HEMISFILM '70 Special Jury Award 
at the San Antonio Film Festival and a 
Gold Medal in the recent Atlanta Film 
Festival. 

FILMING IN THE 
CHANGING SURF 
By GREG MACGILLIVRAY 
and JIM FREEMAN 

Those wonderful changing moods of 
the ocean, though beautiful to look at 
through a glass picture window, present 
ever-changing difficulties from behind 
the lenses of our cameras. The most 
obvious problem is the ocean's unpre¬ 
dictable creation of waves; though this 
contributes to the wonder and beauty 
of the sea, it is the cameraman's curse. 
Truly photogenic waves do not come 
often. An acceptable average might be 
estimated at about 30 days of good 
waves out of a year. Due to this poor 
showing on the part of the wavemaking 
elements, the photographer is 
condemned to long boring periods of 
watching and waiting. Even when the 
waves come with that perfect shape and 
break, they can only be photographed 
and used if accompanied by equally 
perfect color and lighting. 

Once the waves, color and proper 
lighting arrive, the problems are far 
from being completely solved. In place 
of the rather boring chore of waiting, 
there are the more stimulating chal¬ 
lenges of humidity and salt water spray. 
These are the problems which really 
should have been taken care of while 
the photographer was passing those bor- 
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POSCO 
color media 
ROSCO, HARRISON, N .Y. 10528 

* ,m'i NEW magnetic sound reader 
JIMi Completely self contained 

Sound head, Amplifier, Speaker 
All in the same cabinet. 

Complete price $75.00 

^ SATELLITE FILM SERVICE 
v, V Ha- P.0. Box 6476 

San Jose, California 95150 

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 

Reflectasol 
LARSON ENTERPRISES, INC. 

LOS ANGELES, CALIF. 90061 

12817 SO. BROADWAY 

PHONE (213) 323-3252 

ing hours waiting. In Hawaii, South 
America and Mexico, where such prob¬ 
lems principally occur, we pack the film 
and cameras in air-tight aluminum cases 
with packages of silica gel which will 
absorb any moisture. Extra precaution 
is still necessary, so while we are in 
South America filming, Jim flies back to 
Hollywood at our half-way point of 
travel in order to process the film and 
thus be assured that the latent images 
were not being altered by the tremen¬ 
dously high humidity. 

While filming anywhere on a coast¬ 
line, the cameras and lenses must be 
covered with a cloth or plastic bag, as 
the salt spray from the waves can do 
terrible things to the metal gears of the 
camera and to the coatings on the 
lenses. Normally we simply employ a 
changing bag and lens cap. An addi¬ 
tional advantage of a big changing bag is 
that you can huddle under it with the 
camera during tropical rains in places 
like Hawaii. 

The most limiting condition while 
filming surfing is the distance between 
the shore and the action in the water. 
The surfer looks like a brown dot on a 
canvas of blue when riding a wave a 
quarter of a mile away from the beach 
and camera. However, the distance can 

ME 4 EKTACHROME 

PROCESSOR 16-35 

$8,000.00 

LLOYD'S CAMERAS 
1612 No. Cahuenga Blvd. 
Hollywood, Calif. 90028 

467-7189 

W ESTHER M E Ft Company 

Joseph H'esth timer. A.S.C. 

TITLES, TRAILERS, INSERTS AND OPTICAL EFFECTS 

FOR MOTION PICTURES AND TELEVISION 
HO 6-8271 

736 Seward St., Hollywood, Calif. 90038 

The World's Finest for Color Release Printing . . . 

PETERSON COLOR ADDITIVE BI-DIRECTIONAL PANEL PRINTERS 
Helping a growing list of leading film laboratories 

to achieve new standards of excellence as well as 
cost economies, the PETERSON COLOR ADDI¬ 
TIVE PANEL PRINTER was specifically designed 
for high-volume color release printing. It was built 
for use with the standard one-inch 8-hole tape 
system. 

Join the leaders like: ALLIED FILM • BYRON 
MOTION PICTURES • DELUXE-GENERAL • 
MGM LABORATORY • MOVIELAB • NAVAL 
PHOTOGRAPHIC CENTER • AND TECHNI¬ 
COLOR who have recently acquired one or more 
of these superb machines. 

The two main concepts of the printer are (1) com¬ 
plete interchangeability with existing color additive 
printers. Any negative or program tape now in your 
vaults can be put on this machine without addi¬ 
tional negative or tape preparation. (2 Minimum 
handling of picture and sound negative. In this 
bi-directional printer, the negatives need to be 
threaded only once. 

^e/ebiou $n/et/t ti.le.l, S/nc. 
MANUFACTURERS OF 

MOTION PICTURE PRINTERS 

AND ACCESSORIES 

1840 PICKWICK AVENUE • GLENVIEW, ILLINOIS 60025 • PHONES (312) 729-1010; 273-2422 
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new 
Clipstrip* 
Speedlighting 
needs no floor space, 

mounts so fast 
you cut time and 
labor to 50%. 

It’s another 
advance from 

B&M 
THE INNOVATORS IN 
LIGHTING EQUIPMENT 

Here’s a quartz lighting 
system you can attach to 
walls, doors, ceilings, mount 
to grip stands or between 
baby keg stands. It’s the 
simplest, most compact 
lighting system ever de¬ 
signed for shooting motion 
pictures and stills in con¬ 
fined areas. Get full details 
on Clipstrip kits and acces¬ 
sories. Write Dept. AC 9-0 

* Patent 3,437,802 

Cardwell McAlister ^IJC. 

A DIVISION OF F&B/CECO INDUSTRIES, INC. 

12164 Sherman Way 
North Hollywood, California 91605 

(213) 875-1913 
315 W. 43rd St., New York, N. Y. 10036 

(212) 586-1428 

See us at SMPTE, Booths 86-87 

be overcome by several means: the 
telephoto lens, the waterproofed or 
boat-mounted camera, and the helicop¬ 
ter. Most often we use an Arriflex or 
Bolex from shore with a strong tele¬ 
photo lens—ranging from 150mm to 
650mm in focal-length. To efficiently 
use these lenses, a sturdy, fluid-head 
tripod, a heavy-duty lens cradle and a 
very steady hand are necessary. 

Probably the most unique shots in 
“WAVES OF CHANGE" were taken 
from shore while using a Mitchell high¬ 
speed camera. This model of Mitchell is 
a variable-speed camera offering slow- 
motion rates of up to 600 fps, and is 
used mostly for high-speed equipment 
testing and by the Space Administra¬ 
tion. Since the Mitchell we used was not 
reflexed, it was necessary to convert the 
lens for telephoto viewing. Century Pre¬ 
cision Optical Company, which we pre¬ 
fer over all other telephoto lens makers, 
built a 230mm lens and a 385mm lens 
with reflex viewing systems and adapted 
these lenses to the Mitchell. Because the 
shutter speed of a high-speed camera is 
usually faster than one one-thousandth 
of a second, depending upon the frame- 
rate selected, the use of a film more 
sensitive than Ektachrome Commercial 
7255 is necessary. Under normal day¬ 
light circumstances we filmed at 
400 fps, at F/8. 

In order to capture the immediate, 
involved feeling of surfing, it is essential 
to have a camera in the water. We have 
tried several times to use a boat, such as 
the Boston Whaler Outboard, for this 
purpose. However, the one great advan¬ 
tage of maneuverability is considerably 
outweighed by the disadvantages. Even 
while using a vibration-reducing mount, 
the bounce from the boat is still very 
disruptive. Also, the distance that still 
must be maintained from the wave for 
safety purposes makes shooting from a 
boat much less feasible in comparison 
with shooting from a surfboard or while 
swimming. 

The most important point about 
these latter alternatives is the necessary 
waterproofed camera housing. In the 
past seven years we have built 12 
plexiglass and fiberglass waterproofed 
housings for cameras. Today, three of 
those models go with us whenever we 
travel. The largest and heaviest case 
houses a 200-frame-per-second Bell and 
Howell Eyemo camera and 24-volts of 
rechargeable nickel-cadmium batteries. 
The camera weighs about 40 pounds 
and captures, in extremely slow motion, 
the poetry and beauty of the surfer and 
his wave. Because of its size and weight, 
this camera is used only in surf smaller 
than six feet. 

0The 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 

Listen 
to Irish 

original sound as you recorded it. 
Sharp, clear, resonant. 
Irish offers a complete line of pro¬ 
fessional quality audio tapes in all 
configurations: reel-to-reel, cas¬ 
sette, cartridge and duplicating 
tapes. It offers you superb uniform 
quality. That's why most major re¬ 
cording companies and sound 
studios use Irish. 
Try it once. You'll hear the dramatic 
difference. 
For complete specifications write: 
Irish Recording Tape 
458 Broadway, New York, N.Y. 10013 
Export Dept. Morhan Exporting Corp. 
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Unfortunately, there is one extreme 
disadvantage in working with this cam¬ 
era. It has only 100 feet of film capacity 
which means that after one-half hour of 
swimming in order to position oneself 
for a shot, only 20 seconds are needed 
(at 200 fps) to run out of film. 

The camera we use most often from 
the water is one of our three plexiglass- 
cased K-100 Kodaks. Although this lat¬ 
ter camera is not reflexed, and has only 
a 100-foot capacity, its greatest advan¬ 
tage over other cameras is its 40-foot 
camera run on one winding. The 40-foot 
wind is enough to insure that every 
wave of a set will be covered. Though a 
battery-operated camera would be ideal, 
its excessive weight would render it 
impractical for use on a surfboard or 
while freely swimming. The third type 
of camera we use from the water is the 
small Bell and Howell magazine-load 
model which is a perfect size for filming 
while surfing. Of course, the magazine 
capacity is limited to 50 feet. 

Although filming from the water 
creates the involved fluid feeling that we 
desire in our films, this is probably the 
most hazardous of techniques. Our most 
memorable awards for these spectacular 
shots are our scars and stitches. Several 
times we have crawled from the water, 
saving our lives but not our equipment. 
Despite our frantic searches afterwards, 
our lost cameras remain securely in 
Davy Jones' Locker. 

The third photographic technique 
that we use quite frequently is filming 
from the helicopter. The helicopter, 
once equipped with the Tyler vibration¬ 
less camera mount, enables us to hover 
above the surfer, recording his white 
slash across the wave with a motorized 
12mm-120mm zoom lens. This unique 
angle permits the audience to partici¬ 
pate in the surfer's ride and momen¬ 
tarily experience his feeling of control 
and mastery of the wave. Shooting from 
high in the air can be equally as danger¬ 
ous as shooting from the water. The big 
waves suck air into them as they break, 
creating a vacuum immediately above 
the white water. Several times while 
filming, the helicopter lost its air sup¬ 
port and dropped within inches of the 
giant surf. Once, the helicopter even hit 
the water, but fortunately it had pon¬ 
toons and enough power to climb out of 
the way of an onrushing wave. 

We have tried in our photography to 
capture the many moods of the grace¬ 
ful, artistic sport of surfing. Through 
the techniques used in filming "WAVES 
OF CHANGE", we hope to bring the 
viewer closer to the exhilarating feeling 
that a surfer experiences while he slices 
across a wave. a 

SHOOTING MOTION IN THE 

SAN FRANCISCO 
BAY AREA? 

Also complete 16mm Services 

OVER-NITE 

35 mm 
COLOR NEGATIVE-POSITIVE 

■ original developing ■ cinex 
■ color — b & w dailies 
■ edge coding ■ release 
■ scene - scene full correction 

■ best quality - service 

CINE-CHROME LABS., INC. 
4075 Transport St. / Palo Alto, Calif. 94303, Tel.: (415) 321-5678 / member ACL 

r 

ERNESTO CAPARROS ASC 
Director of Photography 

MU 8-0263 
New York City 

HO WAR CPA. ANDERSON CO 

CREATORS OF DISTINCTIVE IDEAS AND DESIGNS FOR 
SPECIAL PHOTOGRAPHIC EFFECTS AND OPTICALS FOR 

MOTION PICTURES AND TELEVISION. 

PARAMOUNT STUDIOS I 

5451 MARATHON STREET 

HOLLYWOOD, CALIFORNIA 900 

HO 3-0100 

«iV' ■' v.' 

OCEANIC FILMS INC. 
Products Div. 
848 lachman lane 
pacific palisades, calif. 90272 
tel. - (213) 459-2076 

NOW AVAILABLE The 
GHOLSON 2000 

self-contained underwater 
battery lighting system 
adapts to any camera 

write for brochure & prices 

key & fill lighting 
eliminates hackscatter 

2,000 ft. unpressurized 
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new 
Brite-Eye 650 
gives you more light 
and more control 
than any other 

portable of its size. 

It’s another 
advance from 

B&M 
THE INNOVATORS IN 
LIGHTING EQUIPMENT 

Brite-Eye is a bantamweight 
quartz portable that acts 
like a heavyweight on the 
job. It matches the light 
intensity of much larger 
units. It can be focused from 
spot to flood. And it has 
more built-in controls, 
options and accessories 
than you’d ever expect in a 
portable. See how Brite- 
Eye can help you do your 
job better and easier. .Write 
for details to Dept. 

See us at SMPTE, Booths 86-87 

cBardw€ll °McA lister dqc. 
A DIVISION OF F&B/CECO INDUSTRIES, INC. 

12164 Sherman Way 
North Hollywood, California 91605 

(213) 875-1913 

315 W. 43rd St., New York, N. Y. 10036 
(212) 586-1428 

UNDERWATER LIGHTING 
Continued from Page 893 

unprotected. Bulb damage is frequent, 
and the potential danger to divers of 
electrical shock from naked wires ex¬ 
posed in sea water is ever-present. The 
thin glass envelope of a quartz iodine 
bulb—or any bulb for that matter—can 
be shattered easily, exposing the hot 
electrical filaments. A 115- or 220-volt 
AC open line exposed by a shattered 
glass envelope can be deadly. 

A manufacturer of open-reflector 
lamps in Italy recognizes this danger and 
protects his bulbs with a metal grid. His 
stainless steel wire grid duplicates what 
the U.S. Navy had used in protecting its 
underwater lights for many years but 
discarded after only a few days during 
Sea/ab II. One aquanaut returned to the 
habitat with his Navy light and entered 
the diving chamber. (The diving cham¬ 
ber is essentially an airlock between the 
habitat itself and the water below.) The 
diver did not realize that some sardines 
had slid through the protective grid into 
the reflector portion of the light. They 
died there serenely, quietly—malodor¬ 
ously. The odor of dead sardines per¬ 
meated Sealab II; the stench clung for 
days. The atmosphere ruined many an 
aquanaut's appetite for sardines. The 
Navy no longer uses open-grid under¬ 
water lights. It is impossible for a 
sardine to wiggle into a closed-reflector 
light for its final resting place. 

During the two-year interim between 
Sealab II and the attempted Sealab III, 
the Navy standardized all its underwater 
incandescent lighting, choosing closed- 
reflector units. More than 60 closed-re¬ 
flector lights of various types were in 
Sealab III when the habitat went into 
the water. This included eight on the 
personnel transfer chamber that shut¬ 
tled between the support ship Elk River 
and the habitat. The Navy also specifies 
closed-reflector lights on the Mark 1 and 
2 diving systems. 

IMPROVES REFLECTOR 
EFFICIENCY 

Anyone dealing with lighting or re¬ 
flectors is aware that an oxidized or 
dirty reflector has a dramatically lower 
efficiency than a clean reflector. Open- 
reflector fixtures use a U-shaped or 
V-shaped metal backing as the medium 
of reflectance. For protection against 
sea water, the surface is painted white 
or aluminized. As users of these lights 
know, corrosion begins the moment the 
light is first immersed and continues 
unabated as long as the light is sub¬ 
merged. Regardless of constancy of out- 

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  $165.00 

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  $115.00 

AT YOUR DEALER OR WRITE FOR CATALOG 

SMITH-VICTOR CORP. 
Griffith, Indiana 4-6319 

CENTURY PRECISION OPTICS 
10659 BURBANK BLVD. NO HOLLYWOOD. CALIF (213) 766 37IS 

“SUPER 16” 
One of the FIRST! 

Write us for details! 

918 AMERICAN CINEMATOGRAPHER, SEPTEMBER 1970 



QUALITY SOUND 
FOR MOTION PICTURES 

MIXING 
MUSIC SCORING 

SOUND EFFECTS 
RECORDING 

INTERLOCKS 
RESOLVING 

TRANSFERS 
EDITING 

Quality Sound, Inc. offers complete 
sound services for motion pictures, film¬ 
strips and slide film presentations. QSI is 
equipped with 35mm, 16mm and %" 
recording and playback capabilities as 
well as 35mm and 16mm interlock, slide 
and filmstrip projection. There is a large 
collection of sound effects as well as 
eleven music libraries. Let QSI show you 
how you can make your next picture a 
better one. Drop by for a cup of coffee, 
write or call for complete price informa¬ 
tion. Remember ... Quality doesn't 
necessarily cost any more . . . maybe 
even a little less. 

QUALITY SOUND, INC. 
5625 Melrose Avenue 

Hollywood, California 90038 
(213) 467-7154 

Reincarnation? 
The Cine Special is Reborn! 

"SUPER 16 MM" Format 

Reflex Mirror Focus 
Variable Shutter 
Single Frame Exposure 
100 ft. and 200 ft. Capacity 
38 feet to a winding 

$650 
Conversions made in our shop 

Lloyd's is the CINE SPECIAL 
Specialist 

16MM SPECIALIST 
1612 N. Cahuenga Blvd. 
Hollywood, Calif. 90028 

467-7189 467-7956 

put by the source lamp—incandescent, 
strobe, or thallium—the effectiveness of 
the open-reflector light is degraded con¬ 
tinuously until the lumen energy output 
of the lamp is reduced to the level 
where the fixture might as well have no 
reflector at all. 

The closed reflector, in contrast, is as 
efficient its last day of operation as its 
first. Not only does its reflectivity re¬ 
main constant, but it also saves money 
since its surface is not destroyed. 

Proponents of open reflectors basi¬ 
cally ignore the existence of dirty wa¬ 
ter. The light emanating from the bulb 
element passes through water prior to 
reaching its reflective surface; any de¬ 
gree of turbidity reduces luminosity 
reaching the reflector. This loss in lumi¬ 
nosity prior to reflectance, proportional 
to the amount of suspended matter in 
the water, is multiplied by the absorp¬ 
tion of an unclean reflector—one cor¬ 
roded by salt water and covered by tiny 
marine organisms. 

Any appreciable degree of turbidity 
reduces luminosity by up to 25% prior 
to reflectance. And reflectance is 25% 
less for painted or oxidized reflectors 
than for polished, clean reflectors. It is 
possible for open-reflector lamps to 
deliver only an estimated 50% of rated 
lumens, which approaches the same 
amount of light available with a naked 
bulb. When fouling occurs on the bulb 
itself, the unit is doomed. 

The relative costs of replacement for 
bulbs in open-reflector and closed-re¬ 
flector units warrant mention. The aver¬ 
age incandescent quartz iodine lamp 
costs about $8 to $14. These are stock 
items, available anywhere, whereas 
bulbs used in open reflectors sometimes 
are modified by the manufacturer to fit 
a particular fixture. Such replacement 
bulbs cost five to ten times as much as 
the stock items. They are available only 
from the manufacturer who made the 
fixture. 

WITHSTANDS FOULING BETTER 

Fouling has been a problem since 
man put his first crude fishing raft into 
the water. Underwater lighting intensi¬ 
fies the problem because the warmth of 
a light attracts and incubates organic 
growth. 

A prime example of fouling of under¬ 
water lighting and what to do about it 
arose at the Navy's test gantries for the 
Poseidon missile. These are on station 
for six months at a time at the Navy 
testing complex off southern California 
near San Clemente Island. The gantries 
are festooned with high-speed 16mm 
cameras that photograph areas illumi- 

LOWELL QUAR 
"UIIIIEISATI 

ZD 
TV" 

3 lights in one 
1,000 Watt focusing light. . . 

& also a 500 Watt 
focusing light when 
you change bulbs. . . 

& 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. .. 

& unprecedented 
spot flood range . . . 

«& a plug with swing away 
ground pin & wall mounting 
with Lowel-Light Gaffer Tape . . 
& accurate daylight filter . . . 

& ocation Kits . . . 

Lowell Quartz “D” only 
$5750 

LOWEL-LIGHT 
'421 W.54th ST.f NEW YORK 10019 

AMERICAN CINEMATOGRAPHER, SEPTEMBER, 1970 
919 



ahortiw m jg ewftlwesd ? 

rental, sales & service to the motion picture industry 

design & manufacture of custom production equipment 

1430 SLOCUM/DALLAS 75207/(214) 748-6645 

nated by more than 32 closed-reflector 
lights. After a rocket engine test firing, 
divers remove the cameras to retrieve 
the film, but the lights stay in position. 

In time, fouling- covers first the lens 
and then the entire lamp. When lumi¬ 
nosity is reduced, divers go below to 
hack away the growth with knives and 
scrape the lamps clean with steel wool. 
The heavy glass lens of the closed 
reflector unit is impervious to damage 
from a diver's knife and cleaning com¬ 
pound. In addition, in this installation, 
it protects the lamp from the thermal 
and explosive shock of the missile's 
thunderous engines. Open-reflector 
units have collapsed under the diver's 
knife. Scraping ruins open reflectors, 
shatters bulbs, and bends the thin hous¬ 
ings. Marine growth begins to bridge 
between bulbs and reflectors and clings 
so tenaciously that attempts at cleaning 
may break the bulbs. 

LENS PROTECTS UNIT 

< 

Basically, lenses of two different 
thicknesses are used in closed-reflector 
lights. A 5-in. diameter domed glass 
5/16-in. thick is used for battery-oper¬ 
ated 30-V units. Although relatively 
thin at only 0.132 in., it is guaranteed 
against failure to a depth of 5,000 ft, or 
a pressure of 2,200 psi—far beyond the 
endurance or range of any diver. Frac¬ 
ture actually occurs between 7,000 and 
9,000 ft, depending on fatigue and 
individual specimens' compositions. 

A glass dome similar in diameter but 
0.625-in. thick is the standard glass 
cover for 115- or 220-V units operating 
directly from power mains. This lens is 
guaranteed to a depth of 11,000 feet or 
a pressure strength of 5,000 psi. Frac¬ 
ture occurs at about 17,000 feet from 
deformation of the lens seat and not 
due to weakness of the glass. 

When this same glass on a steel 
fixture was tested in a test tank, the 
tank seals ruptured at 10,000 psi, or a 
depth of 23,100 ft, with no damage to 
the glass. Other than the bathyscaphs, 
no underwater vehicles approach this 
depth. 

Lenses offer another advantage in 
addition to pressure strength, shock 
protection. Currently in Da Nang, South 
Vietnam, there are 24 closed-reflector 
lights attached to pilings, bridges, and 
wharves at an ammunition dock. The 
lighting is a deterrent against Viet Cong 
frogmen who have blown up or dam¬ 
aged other such facilities in night raids. 
These lights, although connected to 
power mains, use glass domes 5/16 in. 
thick because they are in less than 35 ft 
of water—murky water in a river that 
washes silt from the uplands out to sea. 
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The lights illuminate the area around 
the pilings. Marine guards patrolling 
these structures drop halfpound antiper¬ 
sonnel depth charges at random every 5 
minutes during the hours of darkness, 
approximately 100 a night. 

At the time this article was prepared, 
the 24 lights had been energized for a 
minimum period of three months, 
meaning that approximately 9,000 
charges had been dropped in and 
around the support grids for the lights. 
This is the equivalent of bombarding 
one light an awe-inspiring 216,000 
times. During this period, only two 
lenses fragmented from the repeated 
assault. Their durability is a testimonial 
to closed reflectors and the shock-resist¬ 
ance of glass. If the heavier glass lenses 
were used, it is a safe prediction that the 
fracture rate would be nil. 

If open-reflector lights had been 
used, the bulb damage would have been 
great, and the anti-frogman program 
might have been useless. What is the real 
meaning of such statistics? Every under¬ 
water light can and should be fitted 
with a protective glass cover. 

Let us translate the lesson of Da 
Nang to civilian use. Much underwater 
development will be in offshore mining 
with the use of underwater blasting, 
underwater jack hammers, and other 
shock-making equipment. The protected 
or closed-reflector unit will be of 
inestimable value for the staggering 
amount of work yet to be done. 

INCREASES PENETRATION 

Open-reflector lamps use special tu¬ 
bular envelopes over their existing fila¬ 
ments, necessitating overly large re¬ 
flectors. In addition to increasing the 
adverse effects of drag, these oversize 
reflectors in turn increase the beam 
angle light output. It is axiomatic that 
the greater the beam angle, the greater 
the backscatter. The greater the back- 
scatter, the less the penetration. Add to 
the weakened penetration the com¬ 
pounding factor of turbidity and the 
open-reflector units place a poor 
second. 

Reviewing the open reflector's dis¬ 
advantages of drag, susceptibility to 
corrosion, inefficiency from turbidity 
interference, comparative lack of elec¬ 
trical safety, vulnerability to fouling, 
design weakness in beam angle, and 
maintenance and replacement expense, 
the open reflector invites a tempting 
comparison. Open-reflector underwater 
lamps represent a stage of development 
analogous to the early automobile's and 
horsedrawn coach's open-reflector head¬ 
lamps or brass coach lamps. It took 40 
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years to conceive and perfect the sealed- 
beam automobile headlamp, a closed- 
reflector light. 

In the dark underwater world, man 
needs the same range of lighting as he 
does on land. He needs the broad-beam 
general illumination of the street lamp; 
the penetrating beam of the automobile 
headlight for his submersibles; the 
warmth and tone of a household incan¬ 
descent in his underwater habitat; a 
fluorescent type of floodlight to illu¬ 
minate his watery tasks; a flashlight to 
pinpoint a small area; and a photograph¬ 
ic light to match his color film. 

Closed-ref lector underwater lights 
provide assistance in that part of the 
world, where, if there is no vision, 
people can perish. ■ 

"THE PRIVILEGED WORLD" 
Continued from Page 845 

was up except by feeling for the air 
bubbles. And that's not easy in the 
dark. We just grabbed one another and 
somehow got to the surface." 

Returning to Grand Cayman in June 
of 1969, both men were anxious to 
continue with the filming. This time 
LeRoy had another lighting system. He 
had the-lights attached to the cameras. 
They were 100-watts each, compared to 
the 1,000-watt aircraft landing lights, 
but these units were especially made for 
cinematography, so the light was more 
evenly distributed. The systems were 
12-volt, rechargeable, self-contained 
units. They were far superior to the 
previous system because they afforded 
the divers complete mobility and there 
were no cables to worry about, no 
generator at the surface. Also, this unit 
could conceivably go as deep as 300 
feet. There was a slight weight problem 
with this system, but this was corrected 
by simply attaching pieces of styrofoam 
to the camera housings to make them 
more buoyant. 

During the entire filming process 
French and Hall used a Kodak K-100 
and a Bell & Howell 70-DRS for the 
underwater filming. The housings were 
developed by the Bamboo Reef. There 
were always two cameras for the under¬ 
water shooting; one was always kept as 
a backup. They shot with Kodachrome 
II Daylight film. This was chosen be¬ 
cause after experimenting with other 
film, it proved to reproduce most accu¬ 
rately the brilliant colors that the divers 
saw underwater. For the surface photog¬ 
raphy, they used a Beaulieu and also a 
Canon Scoopic with ECO film. 

It was on the second trip that the 
divers gave special attention to night 
diving and photographing. These night- 

Howto 
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Get the new FPC 101 front 
projection system. 
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77 Summer St. (617) 542-1944 
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time expeditions were difficult to ar¬ 
range. 

"It took about four hours to prepare 
to dive at night," French stated. 

"Because the boat was in darkness, 
we had to be very careful about arrang¬ 
ing the supplies before we left the 
shore/' Tom added. "We would work all 
afternoon, taking advantage of the day¬ 
light hours—although we would actually 
dive only half an hour to an hour. You 
have to remember that, while night 
diving, it's hard to see the aperture 
openings. Most of the time we shot with 
the lens wide open." 

LeRoy tells this story about the 
perils of filming at night: "Once I was 
anxious to photograph sharks at night. 
To do this it's necessary to have a cage 
for the divers to shoot from. Obviously 
you need to be protected from the 
sharks. We didn't have the usual metal 
cage, so we had an islander make us 
one—only, he made it out of wood and 
chicken wire. The top was an actual 
wooden door. It was a rather ridiculous 
arrangement, but we decided to use it. 

"We went out one night, dropped the 
cage and threw out the fish and blood 
needed to attract the sharks. Our emer¬ 
gency signal to those on the boat 
waiting to haul us up was two pulls on 
the rope that connected us to the boat. 
And that emergency signal really meant 
haul us up fast! 

"Well, we sat at the bottom for 
aoout half an hour and nothing hap¬ 
pened. Not even a minnow swam by. We 
finally gave the signal to be pulled up. 
By accident, we pulled twice. On the 
boat they, of course, thought we were 
in trouble—and they pulled like crazy, 
dragging the cage and us in it, over the 
coral reefs since the boat was about 60 
feet away from where the cage had 
settled on the bottom. We didn't even 
have time to get the coral rocks that 
held the cage down out. 

"Before too long, the cage literally 
started to disintegrate around us. The 
ocean does strange things to wood and 
chicken wire. By the time we got to the 
boat there was pretty nearly nothing 
left of our protection. Fortunately, the 
bait we'd thrown out hadn't worked; 
there were no sharks. If it had 
worked . .. well, you know." 

Night diving, in fact all diving, is 
filled with these stories of adventures 
and misadventures. But you need only 
see the finished product—"THE PRIVI¬ 
LEGED WORLD"—to appreciate the 
fantastic beauty, the thrilling colors, 
and the incredible solitude of the deep 
and, to know why men like Tom Hall 
and LeRoy French undertake just such 
a project. ■ 
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THE INCREDIBLE “SEA-SEE" 
Continued from Page 911 

CML Model MRS 500 24-volt DC 
to 110-115 AC inverter (500 
watts) 

Accessories: 
Electrical anchor winch 
Four-transducer underwater pass¬ 

through in observation capsule 
13 ft 6 in. Boston Whaler, 20-hp 

Johnson outboard motor 
Two 250-watt thallium iodide 

underwater lights (by prior ar¬ 
rangement) 

Personnel: 
Four scientists, two crew, observa¬ 

tion capsule seats two 
The vehicle also has sleeping accom¬ 

modations for two crew and two 
scientists; galley, head, and in¬ 
strumentation console. 

CALVIN COMMUNICATIONS TO 
HOLD 25TH ANNUAL MOTION PIC¬ 
TURE WORKSHOP FEBRUARY 1, 2 
AND 3, 1971 

Calvin Communications, Inc., will 
host its 25th annual motion picture 
workshop February 1, 2 and 3, 1971. 
The Workshop will be held on the 
Calvin sound stages and throughout the 
company's facilities at 1105 Truman 
Road, Kansas City, Missouri. 

The Workshop program will review 
basic procedures in all phases of motion 
picture production and examine many 
of the newer aspects and developments 
occurring within the industry including 

electronic video recording, (EVR). 
Staff and guest speakers, special pre¬ 

sentations related to film making, film 
examples, group discussions and audio¬ 
visual equipment displays will comprise 
the 1971 Workshop. 

The only cost for the three-day event 
will be the $20.00 per person advance 
registration fee. Reservation confirma¬ 
tion cards will be sent in advance by 
Calvin after registration begins, October 
15. The card must be presented at the 
Workshop registration desk for admit¬ 
tance. 

Attendance will be limited to 600 on 
a first-come-first-served basis. Because 
of space limitations, the Workshop 
Committee requests attendance of no 
more than four persons from any one 
organization, school or company. In 
1970, advance Workshop registrations 
filled all available space two months 
prior to the event. 

For additional information, contact 
Ron Miller, Workshop Chairman, Calvin 
Communications, Inc., 215 West Persh¬ 
ing Road, Kansas City, Missouri, 64108. 
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INNERMOST LIMITS 
Continued from Page 889 

lence—a kind of post-orgasmic calm. 
Then a burst of wild applause. The 
teenage surfers, barefoot and beautiful, 
stroll out into the night—still on Wave 
Nine. 

In the following interview with the 
American Cinematographer Editor, 
George Greenough discusses his tech¬ 
niques, his ideas, and his hopes for the 
cinematic future: 

QUESTION: What was it that led you 
to become interested in film-making to 
the point of developing your own cam¬ 
era housings, mounts and accessory 
equipment? 

GREENOUGH: Being a surfer, / used to 
go to see surfing movies all the time. I'd 
see stuff that other people had shot 
from their surfboards in small, gutless 
surf. They just didn't shoot in the big, 
hard-breaking waves. / used to go out in 
the biggest, most powerful surf / could 
find and / felt that / could go far 
beyond what I'd seen on the screen. / 
wanted to film it the way it really was. 
They were doing that in some of the 
skiing films. / mean, guys were getting 
on the slopes going 60 miles an hour 
while carrying the camera. / wanted to 
carry it inside the wave. There's really 
no other way to show it like it really is. 

QUESTION: Had you ever done any 
photography before? 

GREENOUGH: I'd done some still pho¬ 
tography of surfing, but it was after 
seeing pictures like "GRAND PRIX" 
and "2001: A SPACE ODYSSEY" and 
seeing what the heaviest parts of those 
films were like that / became interested 
in movies. / wanted to do something 
similar, but didn't have the technical 
knowledge to capture anything like 
what "SPACE ODYSSEY" had in it. / 
did feel, though, that / might be able to 
use photographic techniques similar to 
some of those used in "GRAND PRIX". 

QUESTION: What was the first camera 
rig that you developed to shoot surfing 
footage? 

GREENOUGH: It was a little, tiny 
Keystone home-movie camera that / 
bought for 15 or 20 dollars. It was a 
50-foot, magazine-load camera with a 
15mm lens. / built a waterproof housing 
around it, using fiberglass, which could 
be used as deep as 30 feet underwater. 
It was not designed to go real deep. The 

We have all the professionalism 
of the big film centers 

...but not their problems! 

Film Laboratories, Inc. 
640 NORTH BROAD STREET / PHILADELPHIA, PA. 19130 
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wall thickness was about 1/8th of an 
inch and was built more for impact 
protection than to resist depth pressure. 
The Keystone camera was so small and 
light that / just carried it in my hands. / 
did a lot of experimenting with that 
camera. 

QUESTION: Where did you go from 
there? 

GREENOUGH: / decided that a 100- 
foot-load camera would be much easier 
to use because the film would last twice 
as long. It would simply be a matter of 
learning to surf with a heavier camera. 
My choice was an Eastman K-100, 
which is spring-wound, but will run for 
about 40 feet on a single wind. / still use 
that camera a lot in the water for 
filming anywhere from 24 to 64 frames. 
/ also have a Bolex which / use for 
filming closeups from the water. The 
problem with wind-up cameras is that 
when you run out of wind you have to 
stop and unstrap the whole rig out there 
in the water, wind the camera and strap 
it all on again—which is a big disadvan¬ 
tage. 

QUESTION: Do you use any electri¬ 
cally-driven cameras in the water, and— 
if so—what kind? 

GREENOUGH: The only camera / use 
in the water that is electrically-driven 
was built for me by Century Precision 
Optics. It was adapted from a war 
surplus Traid Model 200 camera, which 
was built by Bell & Howell. It uses 
standard C-mount lenses and runs at 
about 200 frames per second. This is 
much faster than it was originally de¬ 
signed to run, which means that I've got 
to oil it every time / use it. Otherwise, 
the motor will burn out. 200 frames 
slows things down pretty well, but the 
big problem is that this gear is very 
heavy. The camera, the batteries to run 
it and the housing add up to quite a lot 
of weight to carry. 

QUESTION: Just how much does the 
full rig weigh? 

GREENOUGH: It varies—depending up¬ 
on which camera I'm using, the type of 
housing, the number of batteries needed 
to drive the camera and whether I'm 
using floodlights for filming at night. 
The K-100, with its housing and mount, 
weighs about 18 pounds. Adding the 
lights and their batteries to this rig 
brings the weight up to about 30 
pounds. The high-speed camera, with its 
housing and batteries for the electric 
drive, weighs in at almost 35 pounds. 

No 
more 
^uforlc 
on color printing! 

Now PSI eliminates disappoint¬ 
ments and costly delays of other 
methods of color printing with 
the new Kodak Video-Color 
Analyzerand Bell & Howell Model 

“C” additive printers. 
The result? You get top 

quality color the first 
jtime for the same 

■ Q price you used 

■ to pay to CilQrQ« • chance it. 

And PSI offers: 

• Daily runs of ECO-2, 
ECO-3 and ME-4 

• Eastman Color negative/ 
positive processing 

• RCA royalty free optical 
sound tracks 

Call PSI today . . . the Personal 
Service lab for motion picture 
producers who can’t afford to 
take chances. 
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It's a problem to surf well with so much 
weight on your shoulders, because it 
throws your balance off. You've got to 
get the center-of-ba/ance of the camera 
mounted properly in relationship to 
your own center-of-balance. Some shots 
are very difficult because they require 
surfing with the camera's center-of- 
balance just a little bit off from your 
own. Then, when you turn, you're 
pulling two G's—which means that the 
camera is twice as heavy, too. This 
throws the turning point of the board 
off and, if you're riding one of the 
smaller boards like mine, the centrifugal 
force can take you right off the side or 
back of the board. 

QUESTION: Since the K-100 is a wind¬ 
up camera, what happens when you 
"wipe out"—does it just keep on run¬ 
ning? 

GREENOUGH: You've got cables that 
control the K-100 and these are gapped 
so that you can turn it on or off from 
outside. The high-speed camera, of 
course, is electrically controlled and you 
can start and stop it by means of a 
push-button in front. When you wipe 
out, you may want to continue filming 
underwater so that you can intercut the 
footage with shots of someone else 
wiping out. If you wipe out in a really 
large wave, most of the light will be cut 
off and the screen will go black. There's 
so much white water rushing over your 
head and so many bubbles to cut off the 
light that it sometimes gets very dark. 
But if the wave is not too big and you 
don't go too deep, there is usually 
enough light to see what's going on. 

QUESTION: Have you ever wiped out 
hard enough to severely damage your 
equipment? 

GREENOUGH: Not really, but I've 
come very dose. One time / rode too 
high on the wave and got thrown from 
the top to the bottom. The board went 
over the falls and I got sucked over after 
it. The board was going up and / was 
coming down—and we collided. The 
camera hit the board and almost broke 
it in half, but the housing held up and 
there was no damage to the camera. 
Another time, a big wave threw me 
across the rocks and / got jammed 
between two rocks and fell on top of 
the camera. It didn't do too much to 
the housing, except scratch it. 

QUESTION: What are the requirements 
that you take into consideration when 
building your own housings? 

brightest sunlight... 
candlelight... moon¬ 
light plus*microscope, 
spot’ and enlarging too! 

SYSTEM CdS EXPOSURE METER 
There's a system to success and Gossen’s got it! 
Their extraordinary Luna-Pro SYSTEM CdS meter 
masters every exposure problem in every photo¬ 
graphic situation—in the studio, darkroom and 
laboratory. There’s nothing like it! 
*Three optional lock-on attachments instantly 
convert the Luna-Pro from a reflected-and-incident 
meter to a: Variable Angle ‘spot’ Meter; Micro¬ 
scope Meter; and Enlarging Meter. You may never 
need them all but it’s good to know your Luna-Pro 
can tackle any assignment. 
Its famed 2,000,000 : 1 sensitivity range and con¬ 
vertibility SYSTEM makes it today’s best exposure 
meter buy. See this superb instrument at your 
dealer today. Makes great reading! 

SPECIFICATIONS: Smooth, one-hand operation ■ Meas¬ 
ures reflected and incident light (with built-in hemi¬ 
spheric diffuser) ■ For still and movie cameras ■ 30° 
light acceptance angle ■ single “see saw” selector 
button for high and low range ■ Automatic "memory” 
needle iock ■ Computer range: ASA 6 to 25,000; f/1 
to f/90; l/4000th sec. to 8 hours; Cine from 8 to 128 
fps ■ EV—8 to EV +24; .016 to 32,000 foot candles 
■ Weighs only 7 ounces. 

^OPTIONAL. ATTACHMENTS 
for every light measuring need! 

VARIABLE ANGLE ENLARGING 
“Spot Meter" ATTACHMENT 
ATTACHMENT 

MICROSCOPE 
ATTACHMENT 

KLING PHOTO CORPORATION 
P.O. BOX 1060, WOODSIDE. N.Y. 11377 

BerkeyJ 
Photo Inc. I 
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HORIZONTAL 
PALM REST 
HANDLE FOR 
ECLAIR NPR 

Lets you rest the camera in the 
palm of your hand, while your 
elbow rests against your hip. No 
arm or wrist muscle needed. Cam¬ 
era motor switch built into handle, 
near your thumb. Space for zoom 
motor switch or camera-mounted 
light switch, too. 

Handle clips onto motor lugs —no 
modification, no tools needed. No 
need to remove handle for tripod 
mounting. Weighs less than 2 lbs., 
costs around $125.00. Available at 
all Eclair dealers nationwide. 

eclair 
7262 Melrose Ave., Los Angeles 90046; and at 
73 S. Central Ave., Valley Stream, New York 11580. 

GREENOUGH: Aside from the obvious 
requirement of being watertight, the 
housing must have high-impact strength 
and also be capable of floating with the 
camera inside of it. It's made out of 
fiberglass, built like a crash helmet and 
designed to protect the camera in every 
way. Unless the housing actually gets 
punctured—which is very unlikely—it 
will hold up under a very hard impact. 
The ability to float is very important, 
because otherwise, if the camera gets 
away from you, it will sink like a stone 
and you may never find it. That hap¬ 
pened to a Nikonis still camera that / 
used to have. A friend of mine dropped 
it in the water and we dived for it for 
hours, but were never able to locate it. 
You've got to assume that if you lose 
the housing, you've lost the whole 
rig—so, each time that you're in the 
water with equipment becomes a sort of 
Kamikaze 

QUESTION: In other words, then, 
you've almost got to regard your camera 
equipment as being expendable. 

GREENOUGH: .Right. For example, / 
have a 16mm Beaulieu camera that / use 
for filming from the shore. It has several 
characteristics that would make it an 
ideal surfing camera: automatic ex¬ 
posure control, a compact shape, elec¬ 
tric drive, a tough but light-weight 
pressed metal case, reflex viewing and 
easily-accessib/e controls. The camera 
weighs only 4 pounds and / could easily 
build a housing for it—but it's the most 
expensive and most valuable camera I've 
got. Having it get wiped out would be a 
real loss. / haven't wiped a camera out 
yet—but it could happen. So, / keep the 
Beaulieu out of the water, for shooting 
on the beach. 

QUESTION: In addition to the water¬ 
tight, buoyancy and high-impact charac¬ 
teristics which you have already men¬ 
tioned, what other qualities do you feel 
are important in an underwater camera 
housing? 

GREENOUGH: It should be easily 
opened and easily dosed. You shouldn't 
have to hassle with that kind of thing. 
Also, ideally, you should be able to 
change focus, F-stop and frame rate 
while you're in the water. / can do all of 
that with the Bolex, but not with the 
others. / just pre-set them, because I'm 
using such wide-angle lenses. 

QUESTION: What focal-length lens do 
you use on the Bolex, and how does 
your usage of it differ from those of the 
other cameras? 

LAUMIC 
Film Viewer 
Platform 
□ Eliminates scratching of films. 

□ Design of platform allows it to 
be maintenance free. 

□ Made from poured aluminum 
(light weight). 

□ Simple installation — uses four 
screws holding feet to viewer. 

□ Rollers are mounted on precision 
bearings. 

□ Slide bar allows viewer to be 
stationed in any desired position. 

LAUMIC COMPANY,INC. 
35 West 45th Street 
New York, N.Y. 10036 
Telephone: (212) 586-7666 

SALES • RENTALS • SERVICE 
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•SPECIAL EFFECTS 

E. LEZE, President 

LABORATOIRES 

VITFER 
47, Av. Victor-Cresson 

92 

Issy-Les-Moulineaux 

Paris, 
Phone 644-16-35 

or 644-50-88 

GREENOUGH: It carries either a 50mm 
or 75mm lens, because / use it for 
dose ups from the water. In order to get 
in super tight you need a longer lens and 
you usually have to follow focus. It's on 
a rifle-stock mount and / usually just 
paddle out into the water with it and 
shoot it while sitting on a surfboard or 
air mattress. / use a bit longer lens than 
is normally used in the water, because / 
do follow focus. 

QUESTION: How do you go about 
creating a camera housing from the 
ground up? Do you use some sort of a 
mold? 

GREENOUGH: Yes. / build a mold—a 
different design for each camera. I've 
built a few of these cases for other 
people—usually for Arriflexes. / need 
the camera for a month or so, because it 
takes a while to build a mold and then 
I've got to fit the housing to the 
individual camera. It's a one-piece hous¬ 
ing made of fiberglass, with doth and 
other reinforcement to give it maximum 
strength. Then you put your controls 
and eyepiece into it. There are stock 
controls commercially available and you 
just drill a hole and fit them through. 
But / design all of the focus parts myself 
and they're made of machined alumi¬ 
num. 

QUESTION: I notice that you've also 
built your own fluid-head tripod. Can 
you tell me a bit about that? 

GREENOUGH: Well, when I'm shoot¬ 
ing from the beach with the Beaulieu, 
I've almost always got the lens racked 
out to maximum telephoto. This means 
that the movement in following, pan¬ 
ning and tilting has to be super smooth, 
because even the slightest jiggle is great¬ 
ly exaggerated. What / really needed was 
the very best fluid-head—something like 
a Miller, but that piece of gear costs 
several hundred dollars, which / didn't 
have. So, / took an old wooden tripod / 
had and re-worked the head. / used STP 
(the stuff they put in car engines) as the 
fluid and sealed it over with fiberglass. 
It works as smooth as can be—and the 
whole thing cost only a couple of 
dollars to make. I'll admit it doesn't 
look as pretty as the Miller, though. 

QUESTION: You mentioned earlier the 
use of "floodlights" for night filming. 
Can you tell me more about these 
lights—including how and when you use 
them? 

GREENOUGH: The lights are 24-volt, 
150-watt quartz slide-projector lamps. / 

Alan Gordon Enterprises Inc. 

Precision 
Viewers 
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• 4" x 51/2" Screen 
• Simple Threading 
• Focusing Knob 
• Light Adjustment for 

Light Intensity Control 
• Easy Lamp Replacement 
• Can Be Supplied to 

Operate L to R 
or R to L 

$299.50 
(Catalog #2610) 

16mm Junior — 
• 31/4" x 41/2" Screen' 
• Film Pressure Plate 
• Puncher 
• Focusing Gear 
• Framing Knob 
• Bright, Clear, 

Sharp Picture 
with 10 Watt Bulb 

• No Excess Heat 
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in 
CANADA 

MONTREAL 
and 

TORONTO 
let 

CINEVISION 
supply your 

rental needs. 
CAMERAS 

• SPR Reflex BNC • R-35 
• Mitchells • Arriflex 35 
• 1,000' and 400' blimps 

Techniscope 35 Arri’s 
• Arri 16 • Arri BL 

(1200' magazines) 
• Eclair 16 • All lenses 

DOLLIES 
• Moviola • Colortran 
• Elemack • Worral 

• Fluid Heads • Tripods 

SOUND 
• Nagra III and IV 
• Electro-Voice and 

Sennheiser 

LIGHTING 
Complete Line of Studio 
and Location Equipment 

Authorized dealers for 
• Mole Richardson 

• Colortran • Sylvania 
• Westinghouse 

CAMERA SERVICE DEPARTMENT 

GENERATORS 

SOUND STAGES 

“Canadian Distributor for 
Sachtler and Wolf” 

CINEVISION 
LTEE 

2000 Northcllff Ave. 244 Simcoe St. 
Montreal, Quebec Toronto, Ontario 

Tel. (514) 487-5010 Tel. (416) 362-6611 

use four of them enclosed in two 
fiberglass housings which I built, with 
tinfoil behind them to act as reflectors. 
They aren't ventilated in any way, so 
you can only burn them for about 20 
seconds at a time. Otherwise you run 
the risk of a burnout. The lights were 
very helpful in photographing the open¬ 
ing scenes of the "Coming of the Dawn" 
sequence for my "INNERMOST 
LIMITS" film. You may remember that 
it begins in almost total darkness, with 
shots made inside the hollow wave. / 
was running the camera at 64 frames 
and, even though / was using High-speed 
Ektachrome EF pushed two stops, it 
still required powerful lighting to ge't 
the contours of the wave to show up at 
all. 

QUESTION: How did you calculate the 
exposure for these scenes? 

GREENOUGH: It was pure guesswork. 
/ just set the lens wide open, had the 
film pushed two stops in development, 
and prayed. I didn't know whether it 
would come out or not. I've gotten to 
the point where / can usually estimate 
exposure pretty well by referring to 
previous shots I've made under similar 
conditions—but I had no precedent to 
go by here. There's a lot of trial and 
error involved in exposing this kind of 
footage. When I'm riding inside a hollow 
wave on a brightly sunlit day, shooting 
at 200 frames with 7255 or 7252 film, / 
can usually get a pretty accurate ex¬ 
posure by setting the lens at F/4. But 
there are so many variables involved: 
how bright the sun is, how cloudy the 
sky is, how thick the waves are and how 
dirty the water is. Dirt in the water cuts 
down the light a lot. / can get a fair idea 
of the exposure by taking a reading 
from the beach with the Pen tax spot 
meter. This meter concentrates on such 
a narrow angle that it can reach right 
into the wave and read just the shady 
area. This usually gives you a pretty 
accurate idea of the exposure to use 
when riding inside the wave. However, 
in some situations you can't do this, so 
you just guess at it, judging by what 
you've shot before. 

QUESTION: Your use of over-cranking, 
or, shall we say, "slow motion", espe¬ 
cially in the "COMING OF THE 
DAWN" sequence in your film, is ex¬ 
tremely effective. Do you have any 
special criteria for deciding what frame- 
rate to use in shooting a particular 
scene. 

GREENOUGH: It depends mainly on 

how dose you're riding to the wave. 

QUALITY 16mm PRINTS 
OUR SPECIALTY 

Satisfied customers coast to coast 
B&W • Kodachrome • Ektachrome 

Color Interneg • Positive 

TEKNIFILM. INC. 
1923 N.W. Kearney St. 1 
Portland, Oregon 97209 
(503) 224-3835 

IN FLORIDA IT'S 

WARREN SOUND STUDIOS" 
Complete sound production facilities 
Mixing ■ Dubbing ■ Transfer ■ Interlock Screen- 

Facilities ■ 16 or 35 mm ■ Editing ■ Loc. 
Sound Trucks ■ Westrex, Nagra & RCA Equipment 

35 NE 62nd St. • Miami, Florida 33138 
Telephone: (305) 754-9539 

KEEP VALUABLE FILM 
IN TOP CONDITION — 

CLEAN AND DUST-FREE 

ECC0 202 
FILM CLEANING AND 
CONDITIONING SYSTEM 
WITH ANTI STATIC 
ECC0 1500 
Cleans Filmstrip and 
Movie Film in 8,16 
and 35 mm — 
Color and B&W 

Inexpensive compact system for do-it-your¬ 
self users. An extremely simple system to 
use wherever continuous or instant clean¬ 
ing and conditioning of film is needed, it 
will clean, condition and stop dust-attract¬ 
ing static in one operation. Cleans 400 feet 
of film for less than 2 cents! Comes with 
ECC0 1500 Anti-Static solution — nationally 
known and accepted by leaders in industry. 

ELECTROCHEMICAL 
PRODUCTS CORP. 

DEPT. 115, 89 WALNUT STREET 

MONTCLAIR, NJ. 07042 
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BLOW-IJP 
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 

SOUND 
TRIPING 

AERCO 
Pox 171 Pennsauken, N.J. 08110 

THIS IS THE 
NEW CAMERA FOR 

THE NEW FILMMAKERS 

standard-16 
super-16 
magnesium body 
lightweight 
full ground glass 
perfect balance 

CAMERA DEVELOPMENT CO. 
31 BREWSTER ROAD WEST 
MASSAPEQUA, N. Y., 11758 

516 799-5307 

When you're riding a wave and really 
concentrating on what you're doing, 
this intense level of concentration seems 
to slow things down. You may be going 
very fast, but your mind extends time 
so that it feels like you're doing the 
whole thing in slow motion. That's the 
effect I'm trying to get across to the 
audience when / shoot at 200 frames. / 
try to get them to experience what it 
actually feels like—to make it as realistic 
as possible. Many of the surfers who 
watch these scenes in slow motion say 
that they can actually feel the turns, 
because the action is being projected at 
the same speed which they experience 
when they're surfing. If it's projected 
too fast, they can't understand what's 
happening. / think slow motion is beau¬ 
tiful. 

QUESTION: I notice that in some of 
the scenes shot from your board with 
the camera on the shoulder mount, we 
see only the wave—while in other scenes 
we see the board and sometimes the 
back of your head and part of your 
shoulder. Is this because you changed to 
a wider angle lens? 

GREENOUGH: No—it's because / have 
an adjustable mount. / can vary the 
position of the camera so that only the 
wave shows, or so that part of my board 
shows. Or / can put my head and 
shoulder in the picture, so that someone 
watching it feels like he's riding along 
with me—kind of like he's riding on my 
back. / do that when / intend to 
inter-cut with scenes of myself surfing. 
When / plan on inter-cutting with scenes 
of someone else surfing, / usually show 
only the wave. 

QUESTION: How far behind you does 
the camera have to be mounted in order 
for you to include your head and 
shoulder in the frame? 

GREENOUGH: Only about a foot. 
That's because I'm using such an ex¬ 
treme wide-angle lens. 

QUESTION: Speaking of wide-angle 
lenses, can you tell me something about 
that latest ultra-wide-angle job you had 
built—the one you used in filming those 
spectacular shots for the "COMING OF 
THE DAWN" sequence in your film. 

GREENOUGH: Basically, / wanted a 
lens that would "see” an angle similar to 
that of human vision. / talked to the 
people at Century Precision Optics 
about it and they built a lens for me 
that covers an angle of 165 degrees. It 
has a 3.5mm focal-length and is ex- 

WESTERN 
Cute 

COMPUTERIZED 
PRINTING 

Western Cine color duplicating is the better 

way to achieve the fine results you expect! 
Our computerized lab equipment permits wide 
flexibility that enables you to do more with 
your film. . . color correction, variable fade 

and dissolve lengths, zero cuts and R'F cueing. 

And because the duplicating process is com¬ 
pletely programmed and computerized, better 
quality control and economy result. 

COMPLETE LAB SERVICES 
COLOR PROCESSING 

EKTACHROME COMMERCIAL EF & MS 
LIPSNER-SMITH ULTRASONIC FILM 

CLEANING ON ALL ORIGINALS 
COMPLETE SOUND RECORDING, 

OPTICAL PRINTING TRACKS 
OPTICAL PRINTING 16mm to 16mm 

and 35mm to 16mm 
INTERLOCK PROJECTION 

8mm PRINTING 

Send for Producers’ Net Price List 

HWESTERNC^ 
DENVER 

312 So. Pearl St. - Denver, Colo. 80209 

HOLLYWOOD 
Cine Craft 

8764 Beverly Blvd. - Hollywood, Calif. 90048 
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★optical works 
★ blow-ups 

★ reductions 
★ titles 

Slides from 16mm Movie Frames 
Super 8-16-35 • Liquid gate printing 

We blow up 35mm negatives from 
your 16mm originals. 

^ WE 00. OUR OWN PROCESSING 
AND PRINTING. 

COAST TO COAST SERVICE. 

Slide Strip Laboratory, Inc. 
432 West 45th Street. New York, N.Y. 10036 

Phone (212) 247-4125* (Cable: Slidestrip, Newyork) 

tremely fast: F/1.5. Fitting it onto the 
Kodak K-100 camera created a problem 
because the rear objective of the lens 
curves 3/8ths of an inch into the body 
of the camera. It was necessary to 
modify the camera internally, so that 
the rear objective of the lens would 
dear the shutter. / can also use it on my 
high-speed camera without any modifi¬ 
cation. 

QUESTION: Have you had any problem 
with it getting out of calibration be¬ 
cause of vibration and the punishment it 
takes when you're surfing especially 
hard? 

To Whatever you have - 

We add the best of New York know¬ 
how to make a professional motion 
picture - and help you sell it. We 
also sub-contract, including feature 
films and commercials. 

Creative Film Completion 

COMMUNICATION ARTS, INC. 

BOX 478. BERNARDSVILIE. 
NEW JERSEY 07974 

201-766-4012 

PROFESSIONAL LAMINATEL 

SOUND STRIPING 

$.03 Per Foot—$11.40 Min. Charge 
18991 RADBY ST. 

LA PUENTE, CALIF. 91745 
(Rowland Heights) 

FAST SERVICE-FREE BROCHURE 

GREENOUGH: This did cause some 
problems. The lens stayed in calibration 
very well during most of the time / was 
surfing with it. But, toward the end, / 
had several very severe wipeouts when / 
got bounced off the board or went over 
the falls. This banging around did throw 
the lens out of calibration a bit. Mount¬ 
ing it on the front of a car shook it 
around some, too. The variation wasn't 
noticeable when / shot with the lens 
stopped down, but the sceneseshot with 
the lens wide open were a bit soft. / 
noticed this and took the lens back to 
Century. They checked it out and got it 
back into calibration with a simple 
adjustment. 

400- and 
1200-foot 

Conversions 

FINEST 
co n v e r- 
sio n on 
the mar¬ 
ket today. 
Convert 
your 
Cine- 
Voice or 
Pro 200 
to a fine 
camera 
that will 
ha n d I e 
4 0 0 or 
1200 ft. 
of film 
with per¬ 
fect jam- 
free, 
wow-free 
operation. Including Veeder-Root footage 
counter, filter slot and holders, Super 
Quiet Sync Motor and COMPLETE refin¬ 
ishing. 

Quick Service . . . Finest 
Workmanship . . . Mitchell or 
Bell & Howell Maga¬ 
zines... 2 Day Serv¬ 
ice .. . Filmo Repairs — Film 
Filter Slots . . . Finest Quali¬ 
ty .. . Write for Pictures and 
Complete Details. 

PROFESSIONAL CINE PRODUCTS 
(GORDON YODER) AC #214 FL 7-3045 

2959 Ladybird Lane 
Dallas, Texas 75220 

QUESTION: When you first proposed 
the building of such a lens to the people 
at Century, what was their reaction? 

GREENOUGH: They weren't really 
sure that it would be possible to make 
it, because no one had done anything 
like that before. Some of the parts came 
originally from an instrumentation lens 
that covered a circle in the center of a 
16mm frame. / wanted them to extend 
the circle of coverage outward so that it 
would touch the sides of the frame 
instead of the top and bottom. This 
necessitated regrinding some of the ele¬ 
ments and making several new ones—but 
they did it, and managed to keep the 
resolution extremely sharp at the same 
time. 

QUESTION: In view of the fact that 
such an extreme wide angle lens exag¬ 
gerates perspective enormously, is it 
necessary to alter your surfing style in 
order to get the kind of shots you want? 

GREENOUGH: You have to surf ex¬ 
tremely dose to the wave—and it has to 
be a pretty hollow wave so that the 
curvature will show up. In filming surf¬ 
ing we use a telephoto lens to exag- 

SUPER-8 
8mm or 16mm ttfouie 

DUPLICATES 
■’jif Finest-Quality Kodachrome 

COLOR or BLACK & WHITE 

I PROFESSIONALS: We are Specialists in 
35mm or 16mm to 8mm or Super-8 Reductions. 
8mm to 16mm Blow-Ups. if A & B Roll Printing. 
8mm & 16mm Eastman Internegs. if 8mm & 16mm 
Eastman Color Release Prints. if B & W Reversal 
Dupes. if Dup Negs. * B & W Positive Release 
Prints. Single 8mm Printing if 
Soundstripping if Splicing, Etc. 

jfc FAST SERVICE on Mail-Orders. 

# FINEST QUALITY WORK! 

# Guaranteed SATISFACTION! 
Send for our Latest PROFESSIONAL Price-List, 

Write: Dept. A, 

VALLEY FILM LABS. 
2704 W. OLIVE Av«., BURBANK, CALIF. 91505 

COMPLETE 
FILM SERVICES 
Processing • Printing • 
Editing • 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) 467-1118 
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CAMERA SERVICE 
CENTER, INC. 

finest maintained 
rental equipment 

LINWOOD DUNN, ASC 
l tinner lletul <>l likO htuilin I Jfrets Dept. 

CREATIVE 
SPECIAL EFFECTS 
Complete Advisory and Technical Services 

From Story Ideas to Theater Screen, 

' ‘ West Side Story, ” “My Fair Lady, ” 
“It’s a Mad, Mad World, ” “Hawaii, ” 

“The Bible, ” “Thoroughly Modern Millie, ” 
“The (treat Raee, ” “Darling l.ili, ” 

“Catch 22,’’ F.xpo 6 7-70 Shows, “Airport” 

FILM EFFECTS of Hollywood 
1140 N. Citrus Ave., Hollywood 38, Calif. 

Phone: 469 5808 Cable: FI LME FX 

SOFT RUBBER 
LENS SHADE 

FITS 
ANGENIEUX 

12-120 ZOOM 
ABSORBS KNOCKS, 

PROTECTS LENS. 
AVAILABLE AT ALL 
ECLAIR DEALERS. 

eclair 
7262 Melrose Ave. LA 90046 

gerate the steepness of the wave. An 
ultra-wide-angle lens has just the oppo¬ 
site effect—it seems to flatten the wave 
out. So, it's very important to have a 
very hollow wave to shoot. To get the 
full effect you should ride inside the 
actual tunnel. You have to ride very far 
back inside of it—and that's where the 
design of the housing must be very 
strong, so that it can stand the wipeouts 
which happen a lot when you're riding 
inside this kind of wave. Sometimes I'm 
able to punch right into the wave, ride 
straight through the tunnel and come 
out the other side. It depends a great 
deal on the shape of the wave and 
whether it's big enough. If you're riding 
far back inside of a hollow wave and 
you run into the top of it, you generally 
don't get out again because there's just 
too much pressure. It slows you down 
too much. A hollow wave that's six to 
ten feet in diameter is just about right 
for filming with this lens. 

ABOUT THE LENSES MADE 
FOR GEORGE GREENOUGH 

By CHRIS CONDON 
Century Precision Optics, Inc. 

We actually supplied George Green- 
ough with three different types of 
lenses, but one of these was a replace¬ 
ment having a little bit wider angle—so 
we're really discussing just two lenses. 

The first is a 6.5mm, F/1.8, which 
has since become a regular stock item 
with us. It covers the full 16mm format 
without vignetting. There's no dark cor¬ 
ners or anything like that. 

The second and most recent lens that 
we made up for George is a 3.5mm, 
F/1.5 model, but our current stock 
version of this lens is F/1.8. We've had 
to cut down on the speed slightly 
because the first one we made cost 
$750. In order to get that down to a 
figure of about $500, it was necessary 
to compromise and sacrifice a little bit 
of speed. However, we feel that there 
isn't enough difference in the speed to 
offset the advantage of a $250. reduc¬ 
tion in the price. 

Both lenses—the 6.5mm and the 
3.5mm—might be described as ultra- 
retro-focus lenses. They both come in 
fixed-focus mounts. There is no focus¬ 
ing required, because the depth of field 
is so fantastic. Anything that's in front 
of the lens will be in focus. You can 
literally touch the front element of 
either lens with your finger and it will 
be in focus. 

Both lenses are fully color-corrected 
and a certain amount of barrel distor- 

om IS 

COVERED 

BY 

FARMS FILM COMPANY 
MARINA HOUSE 

HONG KONG 

COMPLETE 16/MM & 35/MM 
PRODUCTION FACILITIES 

SHOOT 
SOUND ANYWHERE 

'with portable 115 volt AC power 

’ HUBYIITE * 
' FOR AURICON CAMERAS $269.50 * 

with life-time nickel-cad battery 
and charger. 

FILTER SLOT Filmo or Auricon, quick 
. service. Also Rubylite Microphone . 
^ Mixer. Mixes 4 low-z mikes into Auricon I 
_ or any pro tape or film recorder, _ 
YL Write tor Full Information ^ 

m. PHOTOMART 
228 So. Franklin Street 
Tampa, Florida, 33602 

16:mm WORKPRINTS 

3 £ Per Foot 
From Your Color 

or B/W Negative 

★Same Day Serviced 

Write For Complete Price List 

MIDWEST CINESERVICE 
1019 So. Mich. Street 
South Bend, Indiana 46618 
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YES 
7252 ECO 3 

PROCESSING 
Can be force developed one stop 
Computerized printing 

ALSO PROCESSING ECO 2 

Color corrected answer and release prints 
Edge numbered work prints, same day service 

I fun tied film 
U industries, inc. 

1028 ACOMA STREET 
DENVER, COLO. 80204 
PHONE303/244-4629 

FOCATRON 
H ^ Oj» |r 

' ' 1 TO j LJI S 

*«r> *■> 

ftt/K/H£RKN" 

The fastest, most accurate method of focusing 35mm 
and 16mm motion picture cameras for optical print¬ 
ing of all formats —including super8mm —is the Model 
P-122 Indicating Focatron®. In regular production, the 
camera is now being positioned in less than one-sixth 
the time needed for a conventional focus series, and 
within ± .0005" of the optimum focus plane. Write for 
details on the Model P-122 Focatron/Type APC Probe. 

logftron/cs /no. 

FASTEST 
MOST 
ACCURATE 
FOCUS 

Photomechanisms Division, Inc. • A Subsidiary of LogEtronics Inc. 
15 Stepar Place • Huntington Station, N.Y. 11746 • Tel. (516) 423-4411 

tion has been left in them in order to 
maintain the sharpness out toward the 
corners. However, the distortion is no¬ 
where nearly as extreme as that of a 
bug-eye or fish-eye type of lens. It's not 
the same at all. 

The 3.5mm lens does record a circu¬ 
lar image, 10mm in diameter, in the 
center of the 16mm frame. It's not 
possible to make a lens of this short a 
focal-length that would cover the full 
format. They haven't gone that far in 
optics yet. Nobody's ever done it, but 
even if they could, the lens would have 
the poorest resolution you could ima¬ 
gine out toward the edges. 

The biggest headache in making a 
3.5mm lens is that of alignment. The 
alignment problems in the concentricity 
of optical manufacture for a lens of this 
focal-length are just fantastic. Such a 
lens really should be collimated directly 
to the particular camera on which it is 
to be used, because the error allowable 
in the seating of such a short focal- 
length lens is less than 1/z of a thou¬ 
sandth. The tolerance in the manufac¬ 
ture of the very best cameras is about 
that—but if the error in the camera 
happens to be on the plus side and that 
of the lens is on the minus side, then the 
lens will be out of focus. You have an 
enormous depth of field in such a lens, 
but the focus error in the camera is less 
tolerable—much less than it would be 
with longer focal-length lenses. So, the 
3.5mm lens we designed for Greenough 
was made specifically to fit his camera 
and mounted directly onto it. 

His camera is quite rugged. It is a 
solid-front camera, not a turret-mount. 
But I would say that the lens is perhaps 
a bit more fragile than other lenses. Any 
misalignment that is caused by a bump, 
or something like that, is going to show 
up in the picture—whereas, with a nor¬ 
mal lens, it might not show up at all. 
However, if that should happen, the lens 
could be realigned with no great diffi¬ 
culty. We wouldn't have to shim it up. 
There is an adjustment on the mount 
that enables us to bring it back into 
focus right on the customer's camera. 

We make the 6.5mm lens for both 
the C-mount and the Bolex Reflex 
mount. Some people think these 
mounts are the same, but they really 
aren't. There's a slight difference. For 
the Bolex camera we collimate the lens 
to be used with a behind-the-lens filter, 
because all the later model Bolex cam¬ 
eras have gel filter slides in them. So, we 
collimate the lens with a gel filter—even 
if it's a clear filter—because placing a 
1/5000th-thick gel filter behind such a 
short focal-length lens will set the focus 
back slightly. ■ 

V 
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BUY-SELL-SWAP HERE 
STUDIO PRODUCTION EQUIP. 

PRESTO-SPLICER—Model 101-2 Butt 
Splicer Mfg. by Prestoseal—equipt with 
35mm plates—can be converted for 16mm— 
virtually new—cost $639.00—will sell for 
$450.00. Manuals + spec, sheets furnished. 
Contact HACK SWAIN PRODUCTIONS, 
P.O. Box 10235, Sarasota, Fla., 33578, 
813/955-1706 

MITCHELL 35mm High Speed Standard 
Camera with four 400’ mags, 2-1000’ mags, 
1-24 volt variable speed motor, 1-110 volt 
variable speed motor, 1-110 volt high speed 
motor, matte box, director’s finder, 3 coat¬ 
ed Baltar lenses and cases. Excellent 
$3,500.00 
ARRIFLEX IIB Camera with 32mm Cooke 
and 50mm Schneider lenses, 1 variable 
speed motor newstyle, 1 sync motor on base 
plate, 1 battery and charger, 1 400’ color 
mag 
ARRIFLEX 35mm 400’ blimp with built in 
pilotone, 1 uher 40000L Rangertone record¬ 
er with battery charger and AC supply, 1 

y Mitchell gear head tripod, excellent, all for 
$3,600.00. 1 Bell & Howell reflexed Eyemo 
Camera with 90mm macro lens for film strip 
mastering, $750.00 
BELL & HOWELL 16mm Audiload sound 
projectors, models 545, 552, and RCA 1600 
audiloads, 1 Bell & Howell 70DR with 
10mm, 25mm, 75mm Angenieux lenses, 1 
Bell & Howell high speed SR Camera. 2 Bell 
& Howell 128 FPS high speed motors. Write 
or phone for prices. CONDE KINSELLA, 
Area Code 314/652-9060 or 994-7287, 
3838 West Pine Blvd., St. Louis, Mo. 63108 

KINEVOX automatic slater, 35mm footage 
counter, voightlander Bessamatic with 
Zoomar. (805) 486-2500 

y MITCHELL R35 Reflex 35mm camera, 
35mm, 50mm, 75mm Super Baltar lenses, 
2-1000’ magazines, 115v Variable Speed 
Motor, Follow Focus Unit, Bridge Plate 
w/rods, Matte Box/Sunshade, cases. Price 
$9700.00 Phone 212-679-0712 

TWO PRINTERS—Super 8mm Takita 9-way 
aperature drum. DC power supply. 5 
months old. Lease $171.67 per mo. 16mm 
Takita with 16 to 64 frame fade device. DC 
power supply. 6 months old. Lease $201.56 
per mo. Or assume existing lease on both at 
$373.22 and own them outright on 
11/6/74. Purchase may be negotiated now. 
SPACE AGE SALES CO., P.O. Box 57266, 
Los Angeles, Calif. 90057 (213) 877-3101 

< (213) 482-3222 

ARRIFLEX 16S Camera with two 400 ft. 
Color Magazines, Torque Motor, Arri Bat¬ 
tery, Matte Box, Motor and Zoom Lense 
$2,250.00. Mitchell 35mm Single System 
Camera (like N.C.) with four coated Baltar 
Lenses, Motor, Directors Finder, Magazines, 
Panhead and Tripod $2,750.00 Mitchell 
35mm Hi-Speed outfit. Acme 16mm and 
35mm Animation Cameras. Mitchell 110 
Volt Hi-Speed Motor $295.00. Moviola 
35mm Preview machines $695.00 and 
$1,195.00. Mole Richardson “Brute” 225 
amp Arc light and stand $1,250.00. Re¬ 
flexed Eyemo 35mm for Filmstrip Master¬ 
ing $650.00. Kodak Transistorized 25 Watt 

V Projector AV-256 $375.00. B & H JAN Pro¬ 
jector $450.00. B & H #302 Magnetic/Opti¬ 
cal projector $495.00. UNIVERSITY SUP¬ 
PLIERS, 225 West Ohio St., Chicago, III. 
60610 (312) 467-6457 

STELLAVOX pilotone recorder, complete 
$495.00: 1200-ft Maurer mags, $475.00 ea. 
Canon scoopic demonstrator $795.00. Fold¬ 
ing shoulder pods, new $49.50. PROFES¬ 
SIONAL CINE PRODUCTS, 2959 Ladybird 
Lane, Dallas, Texas 75220 

STUDIO PRODUCTION EQUIP. 

SIEMENS 2000 Double 16mm Projector. 
Bolex Rex 5 Complete Westrex Professional 
Editor. ART CALLOW, 16222 Monterey 
Lane SP 87, Huntington Beach, Calif. 92649 

“GEMINI” Video/Film Systems. Six avail¬ 
able, BRAND NEW. Designed for use with 
electronic Television cameras to shoot 
16mm color or black & white film on-set 
simultaneously with Video Tape recording. 
Typical applications; Training, Industrial, 
Educational, continuous V2 hour shows, pro¬ 
gram syndication. Original cost each 
$15,000.00. Our price $7,500.00 complete 
each. Free brochure and details, COMQUIP, 
P.O. Box 12, Ridgewood, N.J. 07451. (201) 
444-0196 

AURICON PRO 1200 with optical ampli¬ 
fier, 2-600 ft. mags, Auto Parrallax finder, 4 
cases, Camera converted to accept 12- 
120mm Lens and Magnetic Head. All equip¬ 
ment overhauled in our shop. List price over 
$5,000.00, sell for $2,600.00 with new 
12-120mm Zoom 10” Finder $3,500.00. 
CINE TECH, INC., 801 N.W. 111th St., 
Miami, Fla. Tel (305) 754-2611. 

B&H MODEL JC 16mm printer with Peter¬ 
son Electronic Cueing and automatic fade, 
complete with selenium power supply. This 
immaculate printer has had only two rolls 
through it since new. $6,900. CAMPBELL 
FILMS, Saxtons River, Vt. 05154 

ECLAIR NPR—two magazines, case, power 
belt, Angenieux 12-120, fair-good condi¬ 
tion. $3,700.00. Box 1718, AMERICAN 
CINEMATOGRAPHER 

16mm B&W, ME4, ECO-3 processing, work 
prints—film production, sync sound. FOTO- 
MASTERS, INC., 825 So. Higgins, Missoula, 
Montana 59801 Ph. (406) 542-8386 

AURICONS: Super Pro 1200 with maga¬ 
zine, silent $1,100.00. Cine Voice conver¬ 
sion with sync motor, single lens turret, flat 
door, silent $650.00. Kinescope recording 
conversion 15/30 F.P.S., silent $750.00. All 
in good condition. Also lenses, magazines, 
gaivos, motors & parts. Complete Auricon 
outfits for rental. COMQUIP, P.O. Box 12, 
Ridgewood, N.J. 07451 (201) 444-0196 

ORIGINAL 16mm, Kodachrome, silent 24 
minute production. Air Show and Sky¬ 
diving. Fantastic footage, over fifty jumps 
to film. $2,800. PAUL HERMAN, PRO¬ 
DUCTIONS, 3500 Hazel Lane, Hazel Crest, 
III., 60429 (312) 335-3748 

FOR SALE: One brand new Palmer Tele¬ 
vision Film Recorder, Model EXP-2S, Serial 
#072 with latest monitor and tube and 
extra magazines—cost approximately 
$18,300—will negotiate. Contact BYRON 
ROUDABUSH, Byron Motion Pictures, Inc., 
65 KSt., N.E., Washington, D.C. 20002 

SYNC BEEP-V4 inch tape prerecorded with 
high-level 1000 eye. tone, backed with 
special pressure-sensitive adhesive for quick¬ 
ly affixing visual and audible sync indication 
on any magnetic film or tape. Industry-wide 
acceptance. Send $2.50 cash, check or 
money order for postpaid packet containing 
20 strips totaling 100 35mm frames. D. P. 
UPTON COMPANY, P.O. Box 5052, Tuc¬ 
son, Arizona 85703 

ONE R-35 CAMERA & Blimp with a 20, 
25, 35, 50, 75, 100, two 1000’ Mag. One 
110 Volt sync motor, one 110V AC-DC 
Wild Motor and all accessories. Excellent 
condition. AREMAC CAMERA COMPANY, 
5533 Sunset Blvd., Hollywood, Calif., 
90028 (213) 469-2987 

STUDIO PRODUCTION EQUIP. 

ARRI 16 MB less than one year old like 
new, demo. 12-120 Ang. lens, 2 400’ maga¬ 
zines, heavy duty power pack, universal 
matte box and case. $6,000 yours for 
$4,200.00. FILMLINE Processor RTS, Re¬ 
versal Neg. Pos, 85-125 FPM, excellent 
condition. $1,850.00 ROYAL FILMS, 640 
Bizzell Dr., Lexington, Kentucky 40501 

16mm HOUSTON FEARLESS double head 
panel printer with single DC power supply. 
One head can be converted to super 8mm 
for $2,000.00. Full price $3,500.00. TWO 
(2) 16mm LOOP TREES, custom built, 
heavy duty. $375.00 each. SLITTER— 
16mm to 8mm—1200 foot flange built by 
Technicolor. $475.00. SPACE AGE SALES 
CO., P.O. Box 57255, Los Angeles, Calif. 
90057 (213) 877-3101 (213) 482-3222 

ARRIFLEX 35mm. 11 c, sync, gen. & light, 
28mm, 50mm & 75mm. Schneiders, bellows 
matte box, 3 mags, constant speed motor, 
variable speed motor, power cords, sync, 
cord, battery, deluxe case. All as new. 
$3,500. LIVESEY. (201) 652-7543 

BOLEX Rex-4 with 10mm, 25mm, 75mm, 
Switar's. Unimotor, batteries, transformer, 
matte box, grip, lightmeter, Aluminum case, 
Arriflex tripod. Almost new. Cost over 
$1,700. Forced sale. First $795 takes. 
ALEXANDER SCOTT, 841 Stevens Way, 
Lodi, Calif. 95240, (209) 368-3323 

RCA COLOR TV cameras (3) Type TK- 
41C. Updated to latest NBC specs. Includes 
camera cables, lenses, pedestals, Orthicon 
tubes, all rack gear complete. All 3 for 
$43,500.00. Broadcast Video Tape, 2-inch, 
good quality for color or black & white 
$50.00/hour, quantity discounts. COM¬ 
QUIP, P.O. Box 12, Ridgewood, N.J. 07451 

PETERSON 16mm Printer with soundhead 
and fader, complete with converters. Excel¬ 
lent condition, presently in use. For sale 
$7,400.00 or long term lease. MURRY 
HILL PROD., 15 West 46th St., N.Y.C. 
(212) JU-6-0357 

WE BUY-SELL-TRADE Bell & Howell, 
Bolex, Hasselblad and Leica cameras. A & A 
CONSULTANTS, P.O. Box 577, Kenosha, 
Wisconsin 53141 

35mm ARRI IIB, 3 lenses, 2 mags, wild 
motor, 110 V Sync motor, Blimp, 2 matte 
boxes Camera used once. Blimp & Sync 
motor never, todays value over $8,000.00. 
Our price $3,800.00. CINE TECH, INC., 
801 N.W. 111th St., Miami, Fla. Tel. (305) 
754-2611 

STORY-BOARD forms. Forms punched for 
three ring binder, six scenes per page, each 
outlined with a framed picture area for 
sketching, plus rulings for production notes. 
$1.35 per fifty sheets postpaid. California 
residents add 5% sales tax. CINEPHONICS, 
Box 534, Del Mar, Calif. 92014 

BOLEX 16 RX, Carrying case, Angenieux 
12-120, Motor, Transformer, Battery pack, 
Bolex Lt. Meter, 7 filter holders, $825.00. 
Also other lens, Cameras, Printers, Ampli¬ 
fiers, Etcs. DULLNIG FILM CO., 331 Shan¬ 
non Lee Dr., San Antonio, Texas 78216 
(512) 826-3555 

FILMSTRIP ANIMATION BUSINESS 
for sale 
An established Midwestern Motion 
Picture producer wishes to spin off 
its filmstrip animation department 
(equipment & Business). The price is right. 
VOCATIONAL FILMS, 111 Euclid Ave., 
Park Ridge, III., 60068 A/C 312—823-1418 

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 
llghtface capital letters (except 1st word and advertiser's name) 50/ per word. Office, American Cinematographer, p.o. 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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SERVICES AVAILABLE 

EUROPE. 35mm and 16mm. All production 
services. Arriflexes, Nagras, Crews. News, 
commercials, known for quality work. 
PAUL SIMMON, 2, Market St., Halifax, 
Yorks, England. Phone Halifax 52240 

PROFESSIONAL CINE PRODUCTS gives 
48 hours service on FILMO & AURICON 
FILTER SLOTS. Also quick service on 
Auricon and Filmo repairs. 

STOCK shots at the right price made to 
order anywhere in the Midwest, 35 or 
16mm. Have Mitchell, Arriflex, etc. Call or 
write CONDE KINSELLA, area code 314— 
994-7287 or 652-9060. 3838 West Pine 
Blvd., St. Louis, Mo. 63108 

16mm PHOTOGRAPHY, sound, MATHEW- 
SON, 9551 James Circle, Villa Park, Calif. 
637-5910 

POSITIVE WORKPRINTS, 16mm b&w. 3? 
per foot from your 16mm color or b&w 
negative. Write for complete price list. MID¬ 
WEST CINE SERVICE, 1019 So. Michigan 
St., South Bend, Ind. 46618. (219) 288- 
8285 

24-HOUR AVAILABILITY. Worldwide, 
multilingual service. Single, double-system 
sound. Arriflex BL Magnetic, Eclair, Nagra 
IV, Auricon, Arri 3511C, wireless mikes, 
etc. Extremely capable documentary, indus¬ 
trial, commercial and news units. CINE 
UNLIMITED, INC., P.O. Box 38-517, Mi¬ 
ami (305) 754-4141 

PROFESSIONAL CINE PRODUCTS repairs 
all types of conversions. 

ANIMATOR: 15 years experience, 4 at Walt 
Disney Productions—currently director of 
animation for largest local producer, will 
moonlight a few assignments per year- 
completed film or any part. LELAND G. 
HARTMAN, 842 Kerry Hill Dr., Pittsburgh, 
Pa. 15234. Telephone (412) 341-7451 

PROFESSIONAL CINE PRODUCTS builds 
a 15-oz. magnetic amplifier for Cine Voice. 

This is a 
REAL HORSE 

This is a 
REEL HORSE 

BOTH STURDY AND STRONG 

The FILMKRAFT REEL HORSE is designed to 
feed 16mm or 35mm picture or leader to 
the cutter without overloading a rewind. 

Price $23.95 Plus Sales Tax & Shipping . . . 

For Further Information or Orders: 

FILMKRAFT SERVICES 
Dept. A 

6850 Lexington Ave., Suite 217 
Hollywood, California 90038 

SORRY, NO C.O.D.’S 

WANTED 

C-MOUNT telephotos, Beaulieu R16 motor, 
accessories 8, 16, 35 movies. B&H projec¬ 
tion lenses. FRITZ, 1352 W. 83, Cleveland, 
Ohio 44102 

ZOOM lense w/finder 10” 12/120 Ange- 
nieux or 17/86 Sam Berthiot. A. MARKUS, 
6753 So. Artesian Ave., Chicago, III. 60629 

PATHE (69 model) 8-80 Battery, 8-80 AC. 
Converter and charger. L. L. RAIL, 2960 
Las Vegas Blvd., Sp. 19, No. Las Vegas, 
Nevada 89030 

BOLEX REX 5 fully equipped, used—good 
condition, reasonable. Also 16mm editing 
gear. V. RANETKINS, 8312 Domremy St., 
St. Leonard, P.Q., Canada 

WE’LL PAY CASH for your used Cameras, 
Recorders, Lenses, Editing & Processing 
equipment, Lighting, Audio gear. Tell us 
what you have; COMQUIP, P.O. Box 12, 
Ridgewood, N.J. 07451 

SITUATIONS WANTED 

“CINEMATOGRAPHER—B.F.A.N.Y.U. In¬ 
stitute of Film and Television—seeks work 
with film company. Experience with 16mm 
and 35mm, multi-media, all sound tech¬ 
niques, still photography, television, video 
tape recording, and advanced related elec¬ 
tronics. Looking for interesting and unusual 
work. ROGER K. PARSONS, JR., 242 East 
77 Street, New York, N.Y., 10021 (212) 
988-2714” 

FORMER college instructor desires posi¬ 
tion. Camera, lighting, sound, editing experi¬ 
ence. Owns Arriflex, syncsound. CURRY, 
1418 Main, South Bend, Ind. 46613 

FILMMAKER. Young filmmaker desires to 
relocate in Western United States. Cinema 
degree and several years experience in all 
phases of 16mm production, including 
shooting, editing, directing and writing. 
Documentaries, short TV features, one 
minute spots a specialty. CINE award win¬ 
ner. Box 1717, AMERICAN CINEMATOG¬ 
RAPHER 

MISCELLANEOUS 

Free from PROFESSIONAL CINE PROD¬ 
UCTS 1 set ZOOM SEE RINGS 1 sunshade 
and 1 series 9 glass filter with every 12 to 
120 zoom we sell. 

ANYBODY can become a Mail Order Mil¬ 
lionaire! FREE PROOF! TEXBOOKS-C, 
Wall, Texas 76957 

RENTALS 

Look to Cinelease 
For The Right Rental Prices! 

NAGRA Recorders—$10.00 per day 
12-120 Zoom—$12.50 
12-240 Zoom—$25.00 

Arriflex S/B, M, BL, single 
or double system—cordless 
Eclairs, Auricons, Scoopics 
Crystal Controlled Motors 
High-Speed Photo-Sonics & 
Millikens to 500 frames ps 

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 

st/ftts swc/M/srs! 
Any Quantity... BEST Prices 

Ciw-Cdafi /KC. 

8764 Beverly Blvd., Hollywood, Calif. 90048 (213) 652-7357 

ALL MOVIE LAB SERVICES 
16mm, Super 8, Regular 8 

Write for free brochure 

INDUSTRIAL 
COLORFILM. 
SERVICES 

16MM AND SUPER 8 
EKTACHROME SERVICE 

3911 Sinton Road 
COLORADO SPRINGS, 
Colorado 80907 
Phone (303) 636-1408 

J. Burgi Contner 
Director of Photography 

SPR Reflex BNC, SPR-NC, 
ARRIFLEX, Lights. Sound 

P.O. Box FI532 
Freeport. G.B., Bahamas 

1 

For Professional Equipment in 

PHILADELPHIA, 
O. H. HIRT, INC. 

39 N. 11th St. * Phila, Pa 19107 
(215) 923-0650 

   y 

IBHIiHI? AiOTION PICTIIKK 
i M mxmts | 

35, 16, and 8mm. Contact continuous, and optical 
reduction and enlarging for color and B&W films. 
Please write for information and prices: 

Uhler Cine Machine Cable: Uhlcima 
15762 Wyoming Ave., Detroit, Mich. 48238 

(313) 861-4663 

EDITING AND 
ALL POST 
PRODUCTION 
SERVICES 

300 NORTH WINDSOR AVENUE 
Los Angeles, California 90004 
Phone (213) 469-7705 

Automatic TIME-LAPSE MOVIES 
Made Easy by SAMENCO© Controls 

Complete system 
See your dealer or write direct. 

Marion Van Ausdale & Associates 
33 Dellwood Court • Decatur, III. 62521 

FILMBOOKS 
(Technique, History and Biography) 
Both Current and out of print. Also Film 
magazines, memorabilia, etc. Extensive stock. 

One of the tew Exclusively film book stores in U.S.A. 

New 1969 Catalog: Over 2,500 items! $1 postpaid. 

CINEMABIMA 10 Cornelia St* (Off W. 4th St. 
& 6th Ave.) New York, N.Y. 10014 (212) 989-8519 
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DIVISION OF MANUFACTURED BY 

Frezzolini Electronics Inc. 
7 Valley St., Hawthorne, N. J. 07506 
PHONE: C201Y 427-1160 

General Research Laboratories 

Lightweight • High-Energy • Silver-Powered • Portable 

New Model 800LL 
Weight: 7 lbs. 14 ozs. 
Size: 5%" x 8%" x 3". 

Supplies 250 watts at 
30 volts DC, for 

30 minutes. For use 
with all portable 
battery-operated 

light heads or 28-volt 
DC camt 

BATTERY PACK 

The NEW 

Fully automatic. 
Built-in solid-state 
charger. Battery 
protection during 
charge or discharge. 
Accurate color-coded 
DC voltmeter for 
continuous output 
monitoring. 
Indicating lights 



i 

If your lab isn’t 
changing for the better 
why not change to 
a better lab 

Our new building doubled our capacity. A 
year later we've doubled it again. We've 
also adding the world's newest super 8mm 
color facilities, and video tape to film trans¬ 
fers to our existing 16mm and 35mm Color 
Correct facilities. Constant change keeps us 
constantly better. 

Subsidiary of ^^“Technicolor, Inc. 

MOTION PICTURES 

65 K Street, Northeast, Washington, D.C. 20002 • 202/783-2700 

World's most sophisticated Film Laboratory 

% 
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