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CAMERA SALES CENTER CORP., 
625 West 54th Street, New York, N.Y. 10019 

Gentlemen: I am interested in 

Name  

Firm  

Street  

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

Moviola Console Editor two Headed 
Modified for Composite w/counter ..demo 2600.00 

Zeiss Moviescope  .' new 126.50 
Kalart 16mm Viewer w/rewinds & Case used 39.95 
Neumade 16mm (2) Gang 16mm Film 

Measuring Machine  used 49.50 
New Moviola Console 
Editors in Stock   PRICES ON REQUEST 

SOUND EQUIPMENT 

R.C.A. V2 tape Recorder Pilotone (2) 
Cases  used 645.00 

Auricon Optical Amplifier  used 95.00 
Camerex Wireless Microphone System ..used 324.00 
Uher 4000L Recorder  used 250.00 
Concord VTR System Camera, Recorder 

& 19" Monitor  new 1349.00 
Perfectone Mixer  used 175.00 

PROJECTORS 

Ampro Repeater Projectors  used 125.00 
B&H 385 Projector w/separate Speaker 

(15W, Amplifier)  used 325.00 
B&H 302 Projector Optical Playback- 

Magnetic Record & Playback (No 
Microphone)  used 595.00 

Graflex 920P Projector Magnetic & 
Optical Playback only  used 395.00 

CAMERAS 
R-35 Complete with Blimp, Variable 
Speed Motor (NO LENS)  used 11000.00 
Reflex Eyemo w/50mm Ang., Case  used 1350.00 
Arri. 35 2B with Variable Speed Motor 
28,50,75, Xenon Lens, Metal Matte Box used 1989.00 
Mitchell 16mm-15, 25, 35, 50, Baltar 
Lenses, follow focus Unit, Cams, View- 
Finder, 110 Variable speed motor, 
Three Magazines, (2) Matte Boxes (1) 
Camera Case (1) Accessory Case  used 3800.00 
Cine Special I w/Magazine & 1" K.A. 
Lens  used 179.50 
B&H Filmo 70 H.R. Body  used 475.00 
Auricon Super 1200 Camera w/optical 
Amplifier, Magnetic Unit Magazine, 
Tripod, Case, Zoom Door and Finder 
Door  used 5450.00 
Eclair NPR -16, Motor (2) Magazines 
Cradle and Case   used 4500.00 
Canon Scoopic Camera, w/13-76 Lens, 
Charger, Battery and Case  used 795.00 

LENSES 
25mm FI.9 Kodak Anastig- 

mat C Mount  used 10.00 
25mm F2.5 Cinor  C Mount  used 54.50 
35mm F2 Xenon  Arri Mount ..used 139.50 
50mm FI.4 Soligor  C Mount  new 72.50 
50mm FI.5 Angenieux  C Mount ... demo 179.50 
50mm F2.3 Xenon  C Mount  used 79.50 
63mm F2 Cine Ektar  C Mount  used 79.50 
75mm F2 Kinoptic  Arri Mount ..used 199.50 
102mm F-27 K.A C Mount  used 59.50 
200mm Astro  Arri Mount ..used 125.00 
200mm F-4.5 Berthiot  Arri Mount ..used 79.50 
300mm F3.5 Astro  Arri Mount ..used 225.00 

ZOOM LENSES 
9.5/95 Angenieux Lens 

W/7V2" Finder  C Mount  new 1025.00 
9.5/95 Angenieux Lens 

w/10" Finder  C Mount  new 1100.00 
12.-120 Angenieux Lens  C Mount  new 715.00 
17/70 Berthiot Lens  Arri Mount ..used 75.00 
17/85 Pan Cinor Lens 

w/Finder  C Mount  used 225.00 
24- 240 Angenieux Lens  BNC Mount ..used 3150.00 
25- 250 Angenieux Lens  Arri Mount ..new 2195.00 
25-250 Angenieux Lens  R-35 Mount ..new 2210.00 
38-154 Pan Cinor Lens 

w/Finder, sunshade, 
corrolator, case  BNC/NC Mt used 225.00 

60-240 Extender For/38- 
154 Pan Cinor  used 75.00 

35-140 Angenieux Lens w/Motor  used 650.00 
38-154 Pan Cinor Lens 

w/Case, sunshade, 
support, +1&2 Proxars ..Arri Mount ..used 175.00 

LIGHT METERS 

Spectra Combi 500 w/case  new 119.50 
Spectra Pro w/case  new 99.50 
Spectra Pro w/Pointer Lock & Case  new 108.50 
Spectra Universal w/case  new 66.00 
Gossen Luna Pro w/case  new 59.50 
Weston Master V w/case  new 34.50 
G E Foot Candle Meter w/case  new 22.50 
Minolta Spot Meter  new 189.50 

EDITING, TABLES, CHAIRS, LIGHTS 

Editing Table 30x60 w/lite well, Draw 
and Rack  new 159.50 

Editing Chair Upholstered w/casters  new 38.50 
Luxo Editing Lamp w/2-Fluorescent 

Tubes  new 39.95 
Editing Bins on Casters w/Liner 

and Double Pin Rack  new 49.50 

SPLICERS 
Rivas Straight Splicer 16 or 35mm  new 149.50 
Rivas Diagonal Splicer 16 or 35mm new 159.50 
Du Page 16mm Tape Splicer   new 5.95 
Guillotine 35 Straight And Diagonal  new 148.00 
Maier Hancock 8/16 Hot Splicer  new 232.00 
Maier Hancock 8 Super 8&16  new 276.50 
Maier Hancock 16/35 Hot Splicer  new 324.50 
Bell & Howell 16/35 Hot Splicer  used 279.50 
Bell & Howell Foot Splicer  used 795.00 
Neumade (Griswold) 16mm Jr. Splicer ....new 22.95 
Neumade (Griswold) 35mm Splicer  new 39.50 
Hollywood Automatic Splicer 16mm  As Is 74.50 

SYNCHRONIZERS AND REWINDS 

1 Gang 16 or 35mm Moviola Syn¬ 
chronizer  new 98.50 

2 Gang 16 or 35mm Moviola Syn¬ 
chronizer  new 125.50 

3 Gang 16 or 35mm Moviola Syn¬ 
chronizer  new 152.50 

4 Gang 16 or 35mm Moviola Syn¬ 
chronizer  new 179.50 

4 Gang 16 CSC Synchronizer  new 153.00 
Moviola URS Amplifyer  new 64.50 
Moviola SSM Amplifyer, Solid State  new 82.50 
Moviola Rewinds No Shaft  new 20.95 
CSC Rewinds, 4 Reel Shaft, 6 Spacers, 

And (2) Clamps Per Pair  new 64.00 

VIEWERS 

Moviola Console Editor two Headed 
w/composite and Counter  demo 3045.00 

TRIPOD & STANDS 

Arriflex 35 Gyro Head w/case  used 650.00 
Arriflex 35 Friction Head w/case  used 95.00 
Vinton Head (HEAVY DUTY ROCKER 

HEAD)  used 649.00 
Mitchell Friction Head   used 225.00 
Akeiey Gyro Head w/standard, Baby 

Legs & Hi Hat  used 675.00 
Fearless Dolly  used 950.00 
Akeiey Baby Legs & Case  used 90.00 
Colortran Dolly w/front & Side Boards used 3200.00 
Pro. Jr. Tripod Legs (Standard or Baby) new 89.50 

LIGHTS 

Colortran 4KW soft lite  used 120.00 
Colortran 2KW soft lite  used 100.00 
Colortran 1KW Soft lite  used 75.00 
Bardwell McAlister Spot 2k  used 85.00 
1000 Dual Quartz, Colortran  used 20.00 

MISCELLANEOUS 

Mitchell Hot Plates  used 30.00 
Arri. S. 110 Synchronous Motor  used 475.00 
Arri. 220V. Synchronous Motor  used 575.00 
8 Volt Belt Battery   used 119.50 
Arri. S Metal Blimp  ’ used 650.00 
Arri. Plastic Blimp Complete with 

opticals Sunshade & case  used 1900.00 
Matte Box For Arri. S Blimp  used 175.00 
Mitchell BNC Sunshade Matte Box  used 225.000 
Mitchell W.A. Matte Box  used 65.00 
Mitchell BNC W.A. Matte Box  used 99.50 
CSC Matte Box For BNC - R-35 & SR-35 new 650.00 
CSC Matte Box w/Louvers For/BNC - 

R-35 & SR-35  new 850.00 
CSC Scissor Support For 25-250 Zoom 

Lens  new 120.00 
CSC Scissor Support For 12/240 Lens . ..new 140.00 
CSC Scissor Support For 9.5/95 Lens .. .new 140.00 
CSC Zoom Motor w/control box and 

Lens Gears  new 475.00 
Mitchell Blimp 16mm Complete  used 1100.00 
Mitchell B.G. Projector  used 9500.00 
Bell & Howell Rack-Over (For Filmo) ... used 59.50 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

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

CAMERA SALES CENTER CORP. 
SALES AFFILIATE OF CAMERA SERVICE CENTER, INC. 
625 West 54th Street • New York 10019 • 212 PL 7-0906 



The Lowell Link System holds up everything 
except the shooting. And travels in one case! 
Lightweight, modular components let you 
quickly link up all these rigs, and many 
more, even on distant locations. 
you can never be really sure what 
* you’ll need on location until you 

finish shooting. So you either haul 
a truckload of conventional grip 
gear, or try to improvise on the 
spot. You lose time, money or 
quality. 

But now you can take along 
virtually everything you’ll need, 
without straining your budget or 

your back. Link components snap 
together in countless combinations 
to form booms, background sup¬ 
ports, flags, floor-to-ceiling poles, 
water weights, stand extensions, 
braces, rigging devices. 

You can attach a Lowell 
Quartz (shown above), Lowell Soft- 
light and most location lights to 
any part of our rigs, or to a door. 

Components are available 
individually and in kits. You can 
make all the above rigs from one 
kit. Not all at one time, but several 
at one time, including many not 
shown. 

For more details, see your 
dealer. Or ask us for our free 
brochures. 

LOWEL 
Lowel-Light Photo Engineering 
421 W. 54th St., New York 10019 
Phone number: (212) 245 6744 
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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 
471 Eleventh Ave. 
New York, N.Y. 10018 
(212) 594-8700 

We think a cameraman should 
work with his head. 

Not his back. 

THE SSIII SYSTEM: GCA amplifier, SSIII, G.C. mini-finder, G.C. 
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accounting 

538 Into the Mouth of Hell to Film "FIRE MOUNTAIN" 
A two-man documentary team risks life and camera to film a spectacular 

cinematic record of the second greatest volcanic eruption in Hawaii's history. 

542 The Wonders of "ARRI-LAND" 
American Cinematographer Editor vists the Munich home of Arriflex cameras 

and finds a new meaning for the word "precision" 

556 Freddie Young Goes to College 
Three-time Academy Award-winning cinematographer meets with a group of 

Canadian cinema students and helps them film a documentary on his visit 

558 A Survey of Motion Picture Film Stocks and Lab Procedures (PART I) 
An up-to-date state-of-the-art report on the various options available in basic 

raw materials and alternative methods of processing them 

Pat Barrier 

circulation 
566 Welcome Aboard the Film/Tape Bandwagon 

Report on a happy "marriage" of tape and film, in which the video medium is 

used for electronic editing of 16mm motion pictures 

Lina Carasso 

research 

Editorial Advisory Board 

Charles Clarke, Chairman 
Burnett Guffey 
Winton Hoch 
George Mitchell 
Kemp Niver 
Harold Rosson 
Walter Strenge 

568 On Location with "THE GODFATHER" 
Director of Photography Gordon Willis talks about location problems and 

photographic techniques involved in the filming of a best-seller 

576 HELEVISION II 
A French anti-vibration system for professional cinematography from a 

helicopter reaches an advanced stage of development 

580 The Evolution of a New Macro-zoom Lens System 
Canon engineers design a range of 35mm varifocal lenses with unique calcium 

fluoride optics and macro characteristics 

Editorial-Business Offices 

1782 North Orange Drive 
Hollywood, Calif. 90028 
876-5080 

588 Anatomy of an Oscar-winning Short Subject 
An enthusiastic crew of USC cinema students do their nostalgic thing about 

the Old West and end up winners of an Academy statuette 

• DEPARTMENTS 

Advertising Representative 

Paul Gilbert 
485 Fifth Avenue 
New York, N.Y. 10017 
(212) 884-291 1 

520 What's New 
532 Cinema Workshop 
594 Questions & Answers 

ON THE COVER: Producer-cinematographer Bert Van Bork, shown against a back¬ 
ground of erupting volcano, Kilauea, on the island of Hawaii, during filming of the 
spectacular award-winning documentary, ''FIRE MOUNTAIN", 
motion picture production. 
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VICTOR DUNCAN supplies TODD-AO 35 
for the Clyce Properties production of 

"The Pickle Goes In The Middle” 

VICTOR 

Filmed in 
Dallas 

This is the kind of feed-back we like to get, which is as 
it should be, when you consider the combination of equip¬ 
ment Mr. Jessup selected: Our now famous SPR-reflexed 
BNC cameras and the superb TODD-AO 35 anamorphic 
lenses. 
In addition to the unexcelled quality of the entire line of 
TODD-AO lenses (including zoom), their optics have the 
added advantage of maintaining a constant squeeze ratio 
(2:1) of the image at all focus 
distances without distortion. 
As a very practical consideration, 
we supply our cameras with 
TODD-AO lenses in convertible 
mounts, which are interchange¬ 
able in the field and allow you 
to use any lens on three sep¬ 
arate cameras: BNC, Arri or 

Mark II. Essentially, you get three lenses for the price of 
one! Lenses are available from 28mm through the 200mm 
Macro, and a 50-500mm motorized zoom. 
For 35mm anamorphic photography, or for blow-up to 
70mm, our highest recommendation goes with TODD-AO 
lenses on our conventional cameras. If you are consider¬ 
ing “squeeze” on your forthcoming feature, won’t you 
please give us a call? We would like to arrange for your 

own TODD-AO photo test. 

WE ARE SEEING EXCEPT¬ 

ION ALLY SHARP PICTURES. 
EVERYTHING GOING VERY 

WELL WITH VICTOR DUNCAN 
EQUIPMENT, AS USUAL. 

REGARDS, BOB.* 

*April 4 quote from 
Director of Photog¬ 
raphy Bob Jessup 
stating his prefer¬ 
ence for Victor Dun¬ 
can package. 

—0m 

■Mil 

: imj 

# RENTALS • SALES • SERVICE 

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

155 E. Ohio Street, Chicago, Illinois 60611, (312) 321-9406 

2659 Fondren Dr., Dallas, Texas 75206, (214) 369-1165 

VICTOR DUNCAN, INC. 
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...and still maintain uniform 
tension and constant speed! 

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

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

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-5rive 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. 

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! 

ALLIED FILM LAB modified a 10-year-old processor 
with SBR-Drive ... and now it runs like new! 





"Sure, there’s always some risk 
involved 

.. .but the important thing is 
that the industry is more flexible 
today than ever... some people 
are more willing to gamble on a 
percentage of the profits, and 
this kind of experimentation is 
a healthy sign... I think there’ll 
always be a market for low- 
budget films and independent 
packages... of course, I’m 
looking at this as a distributor, 
but another major factor is the 
huge overseas market.. .and 
film quality is just as vital 
because of the competition 
from the foreign studios... 
fortunately technology has kept 
pace with these changes.. .for 
example, Eastman came up with 
a great reversal intermediate 
film that prints a duplicate neg 
direct from the original 
picture release negative...now 
I can send negs overseas and 
they can print pictures with the 
same quality and sharpness... 
and that cuts down my risks...” 

EASTMAN KODAK COMPANY 
Atlanta: 404/351-6510 Chicago: 312/654-5300 
Dallas: 214/351-3221 Hollywood: 213/464-6131 New 
York: 212/262-7100 San Francisco: 415/776-6055 
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WHAT’S NEW 
IN PRODUCTS, SERVICES AND LITERATURE 

CINE 60 BRINGS POWER ZOOMING 
TO ANGENIEUX LENS OWNERS 

Cine 60 Incorporated, well-known 
designer/manufacturer/dealer to the 
professional motion picture field, has 
announced the availability of a line of 
motorized zoom attachments designed 
specifically for the Angenieux family of 
quality zoom lenses. Featuring fingertip 
speed control, a rechargeable battery 
pack and a transistorized regulating cir¬ 
cuit, these units provide professional 
results in an exceptionally compact, 
lightweight package. 

The Cine 60 Angenieux Zoom Mo¬ 
tors are available in four sizes to fit the 
9-95mm, 12-120mm, 12-240mm and 
25-250mm lenses. Their rugged design 
features a precision gear assembly which 
mounts on the lens barrels, which is 
rigidly coupled via a flexible shaft to the 
power-supply/motor unit. This design 
effectively removes any source of vibra¬ 
tion from the lens barrel and provides 
the operator with smooth, variable 
speed control in a palm-sized unit. The 
control unit also has a built-in recharger. 

Models are priced as follows: Model 
6604, for the 9.5-95mm lens, $325.00; 
Model 6601, for the 12-120mm, 
$275.00; Model 6602, for the 
12-240mm, $325.00 and Model 6603, 
for the 25-250mm, $435.00. 

• 

COLLEGE ESTABLISHES 
SCHAFFNER FILM LIBRARY 

Franklin and Marshall College an¬ 
nounces the establishment of the Frank¬ 
lin Schaffner Film Library in honor of 
the Academy Award-winning director of 
"Patton." 

Negotiations with major film studios 
have resulted in naming the College as a 
depository of Mr. Schaffner's films on a 

permanent basis, President Keith Spald¬ 
ing said. 

A graduate of Franklin and Marshall 
College in 1942, Mr. Schaffner's films 
include "Patton," "Planet of the Apes," 
and "The Stripper" for Twentieth Cen¬ 
tury Fox; "The Best Man" for United 
Artists; "The Double Man" for Warner 
Brothers, Inc.; and "The War Lord" for 
Universal. He is currently directing 
"Nicholas and Alexandra" in England. 

In addition to prints of films directed 
by Mr. Schaffner, the library will in¬ 
clude copies of scripts, stills, posters and 
other memorabilia connected with each 
motion picture. 

Professor Sidney Wise, in charge of 
the academic supervision of the estab¬ 
lishment of the library, said, "The col¬ 
lected films of Mr. Schaffner, along with 
shooting scripts, are to be used as 
resource material for students and facul¬ 
ty interested in the serious study of film 
in college courses and workshops. 

"Having available the complete 
works of a director of the calibre of 
Frank Schaffner will provide students 
and fapulty with a unique opportunity 
to review the development of the skills 
and talents of one of America's finest 
film makers," Wise said. 

He continued, "Of course we 
couldn't have begun the project without 
the full cooperation of Mr. Schaffner. 
The response we have received from the 
studio executives with whom Frank 
Schaffner worked is a tribute to the 
respect with which he is held by his 
colleagues in the film industry." 

Franklin Schaffner is a former resi¬ 
dent of Lancaster, and a graduate of the 
City's McCaskey High School. His in¬ 
terest in films can be traced to his first 
job as an usher in the old Hamilton 
Theatre in Lancaster. He held that job 
through college and worked also as a 
radio writer and commentator for radio 
station WGAL in Lancaster. 

After graduating from Franklin and 
Marshall in 1942, he finished a four-year 
tour of duty with the Navy, returning to 
New York to take a job with the 
Columbia Broadcasting Company. In a 
few short years he rose to become one 
of the leading television directors in the 
nation. Some of his credits include Stu¬ 
dio One, Ford Theater, Edward R. 
Murrow's Person to Person, The Defen¬ 
ders, Jacqueline Kennedy's "Tour of the 
White House," and Playhouse 90. 

One of his cherished awards is an 
"Emmy" from the Academy of Tele¬ 
vision Arts and Sciences as best director 
of the year for his staging of the "Caine 
Mutiny Court Martial". He won another 
"Emmy" in 1962 for the direction of 
"The Defenders". 

In 1960 Mr. Schaffner received high 
acclaim as director of the Broadway hit, 
"Advise and Consent". Shortly after his 
success on Broadway, he signed a con¬ 
tract to direct films. 

His "Oscar" awarded by the Acade¬ 
my of Motion Picture Arts & Sciences 
for "Patton" is his first. 

NEW B & S EQUIPMENT LITERA¬ 
TURE AVAILABLE 

Birns & Sawyer, Inc., pioneer Holly¬ 
wood motion picture equipment sup¬ 
plier, has completed several new full- 
color brochures covering additions to 
the current product line. 

Now available for both sale and 
rental, the new B & S SILENT GENER¬ 
ATOR, operating close to the produc¬ 
tion set, eliminates long cable runs and 
sets a new standard for quiet power. 
The noise emission level at six feet is 
only 55dB, about that of normal con¬ 
versation. 

"A complete mobile studio is ready 
on a moment's notice," said president 
Jack Birns. "Just hook the B & S 
FILMOVAN behind the Silent Genera¬ 
tor for a whole new system of on-loca¬ 
tion production." The Birns & Sawyer 
Filmovan is a completely self-contained 
on-set unit with doors opening to 350 
cubic feet of intelligently designed space 
"to hold everything you need": the 
most sophisticated lightweight equip¬ 
ment-cameras, sound, electrical and 
grip, dollies, tracks, tripods, lights, lad¬ 
ders and lenses. It also has a 10' x 7' 
topside shooting platform. 

Another product addition is the new 
B & S STAR DOLLY which, according 
to Birns, is the first all-new dolly to be 
unveiled in a decade. These units are 
being imported by Birns & Sawyer from 
Italy and are basically two units in one: 
(1) A crabbing four-wheel (eight tire) 
Spyder-type with a pump-up hydraulic 
center column, and (2) a crabbing crane, 
a camera boom, with hydraulic column 
and vertical extension arm which brings 
the floor-to-lens height from a four-inch 
capability to 11 feet. 

Brochures on each of these units are 
available by calling or writing BIRNS & 
SAWYER, INC., 1026 North Highland 
Avenue, Los Angeles, California 90038. 
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PROFESSIONAL PROFESSIONAL CINE PRODUCTS 
D H 
U E 2959 LADYBIRD LANE • DALLAS, TEXAS 75220 • TELEPHONE (214) 357-3045 

C GORDON YODER/Over 32 Years in Motion Pictures 

T 
S 

THE PRIDE OF OUR LINE . . . 400 & 1200 ft COMPACT CONVERSION OF THE CINE VOICE 
CAMERA. Meets all specifications of 2 major networks and in use by them NOW. 
Includes Filter slot; Super-Quiet Sync Motor; Silenced Veeder-Root counter; Rebushed tri¬ 
pod socket w/brass insert; complete refinishing of the camera when all machine work 
completed; FINEST WORKMANSHIP. Price (magazine not included). $795.00. Accessories 
available: Bloop life & Sync pulse; Zoom finder support; handle w/switch on front of 
camera; hinged door; Zoom alignment blocks. Motor draws less than 30 watts. 
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In Canada 
CINEVISICDN 

Montreal and Toronto 
can supply all your 

RENTAL 
needs. 

CAMERAS 
Reflex SPR — BNC Mitchell (with CPD — crystal sync DC motor) 

■ R-35 Mitchells — blimped and hi-speed ■ Arriflex 16 & 
35 mm ■ Eclair 16 ■ Arriflex Blimps 400' and 

1000' ■ Techniscope 
- PANAVISION - 

DOLLIES 
■ Moviola ■ Colortran ■ Elemack 
■ Worral ■ Fluid and Gyro Heads 

LIGHTING 
Complete line of studio and location equipment. 

Authorized dealers for Mole Richardson, Colortran, 
Westinghouse and Sylvania 

Complete line of Grip Equipment 

SOUND 

■ Nagra III and IV■ Electrovoice 
■ Sennheiser 

GENERATORS 
■ AC and DC and Blimped 

SOUND STAGES - CAMERA SERVICE DEPARTMENT 

Canadian distributors for: 

* CPD — “Joy Stick” Electric Zoom 
■ CPD — BNC Crystal Sync Motors 

■ SPR-BNC Reflex Conversions 

■ Sachtler & Wolf Products 
■ Samcine — Limpet Mount 

CINEVISI (jStJ 2000 Northcliffe Ave. ■ Montreal, Quebec ■ (514) 487-5010 
LTEE 244 Simcoe Street ■ Toronto, Ontario ■ (416) 362-6611 
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NUMBER FOURTEEN IN A SERIES 

A PRESCRIBED ABORTION. A recent conversation 
with a top notch motion picture engineer disclosed 
a problem that west coast laboratories are encounter¬ 
ing when using the new reversal color internegative 
film for the production of 35mm color release prints. 
He stated that it was necessary to print the 35mm 
color reversal internegative "through the base" (base 
to emulsion), so that release prints made from such 
a negative would have the standard 35mm emulsion 
position, which incidentally is away from the projec¬ 
tion lens. His concern was in regard to the loss of 
image quality encountered when printing the photo¬ 
graphic image through the base of the original 
negative. His problem struck a very discordant note 
with me because one of my pet peeves is the so 
called "standard" emulsion position of 35mm prints. 
Film has always been loaded into a camera with the 
emulsion toward the lens. Engineers in our industry 
would never consider turning the film over, causing 
the small bundle of light rays of the image to pass 
through the transparent base material onto the emul¬ 
sion. It is obvious that a terrific deterioration of 
image quality would result. So, after the original 
35mm negative was exposed with the emulsion 
toward the lens, it was processed and a positive 
print was made. The best possible print definition 
was achieved by good continuous contact printing, 
emulsion to emulsion. To maintain correct right and 
left orientation of our image it was necessary to 
project the print with its resulting "mirror" image so 
that the emulsion was away from the projector lens 
—in a "reversed" position. 
As our industry grew and many prints were needed, 
it was necessary to protect the original negative 
from wear, so it became normal procedure to make 
a master positive print and from this master a dupli¬ 
cate negative was made. This dupe negative re¬ 
sembled the original negative in photographic char¬ 
acteristics and image emulsion position. Release 
prints made from the dupe negative had the same 
"reverse" emulsion position as a print from the 
original negative. 
Are you aware what our industry has foolishly been 
doing for years in either procedure? We make 35mm 
release prints that have to be projected in such a 
manner that our beautiful photographic image must 
pass through the acetate base of the print on its way 
through the lens to the screen. Today, no engineer 
would recommend such a procedure but our indus¬ 
try not only sanctions it but makes it routine. Normal 
practice today in the optical industry is to avoid 
passing images through glass whenever possible, so 
front surfaced mirrors are commonplace. Many mod¬ 
ern reflex cameras use front surfaced mirrors in an 
effort to obtain optimum image definition even for 
view finding. 
For years I have wished for a process that would 
eliminate the master positive step. Such an innova¬ 
tion would not only eliminate one printing and one 
film step, but would produce release prints with an 
image emulsion position that is "forward"—toward 
the projector lens, thereby eliminating any loss of 
definition caused by passing the photographic image 
through the base of the film. 
About fifteen years ago a producer brought to our 
laboratory a 16mm original black and white negative 
prepared in A & B rolls and ordered an answer print. 
The print was accepted by the client and an order 
was placed for a large number of release prints. We 
could not risk printing the large order from the orig- 

■■■1*11111!  b\ 

inal A and B negative rolls, so we made the usual 
composite picture master positive and the subse¬ 
quent dupe negative. The loss introduced in these 
two film steps produced a print which showed ap¬ 
preciable loss of definition when compared to the 
print from the original negative. At that time, it so 
happened we had been making tests in an attempt 
to use Kodachrome camera stock as a reversal inter¬ 
negative. We had not been satisfied with the color 
that we obtained, but we thought that this method 
might prove satisfactory for a black and white image. 
A negative intermediate was made on Kodachrome 
and a print from it was enthusiastically approved by 
the customer. We had achieved several things—we 
protected the original negative, we reduced the price 
of the print by printing from a single roll instead of 
A and B, we improved the quality by eliminating 
the master positive film step, and we improved defi¬ 
nition on the screen because the emulsion position 
was toward the projector lens. 

In the early days of television we were making 125 
prints of a weekly half hour show. The subject 
matter was so timely that speed was imperative. It 
was photographed each Monday with multi camera 
technique onto 16mm black and white negative, 
and all release prints with an emulsion position away 
from the lens were shipped Tuesday. The release 
prints were developed, waxed, shipped and run on 
television projectors in a matter of hours. Because 
such prints were still "green" (unseasoned), we re¬ 
ceived many complaints from stations claiming that 
prints jumped and emulsion had a tendency to pile 
up in the gate of the projector. We experimented 
with many types of drying conditions and many 
types of waxes, but to no avail. In desperation, the 
show was photographed on reversal film from which 
a dupe negative was made, and release prints were 
made from the dupe. These release prints were made 
and shown under the same identical conditions as 
the release prints from the original negative, but 
because the emulsion position was now toward the 
lens—"forward," all the complaints disappeared. 
Additional tests convinced us that all projection 
prints regardless of format should have a "forward" 
emulsion position. 

Recommended practice today (with which I disagree) 
states that 35mm projection prints should have an 
emulsion position away from the lens and this posi¬ 
tion is called "standard." In 16mm and 8mm how¬ 
ever, the recommended standard emulsion position 
is "forward" or toward the projection lens. So 16mm 
and 8mm actually have better standards than 35mm! 
So you can see why my friend's remarks disturbed 
me. A film manufacturer had taken the initiative to 
research, design, and manufacture a great new prod¬ 
uct—color reversal internegative—designed to im¬ 
prove color and definition. A side dividend was the 
fact that it put the image emulsion position of 35mm 
where- it should be. Why then should we lose the 
benefits by compounding our errors and introducing 
more distortion by printing the negative through the 
base? My friend commented that if labs furnished 
prints with a forward emulsion position, problems 
might be experienced because of the failure of the 
theater projectionist to refocus. This is not a valid 
excuse for delivering an inferior product. Improved 
tools are great, but we must learn how to use them! 
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Fixed Focal Length Lenses— (13) 
5.7mm to 600mm w 

Macro Lenses 

Widest selection of Zoom and @ 
Tele Lenses with improved 
Bayonet Lock Mounts 
Divergent 3-Lens Turret 

Lens Cradle for long, heavy 
lenses ^7) 
Rear View Showing Tachom- 
eter, Footage & Frame (18) 
Counter 
Dorn Sound Barney 

Sound Blimp (f§) 

100' Daylights Spool Internal (21) 
Film Capacity ^ 
200 and 400' External Maga- W 
zines (||) 
Nickel-Cadmium Batteries _ 

(24) 
Power Supply ^ 

Mechanical Phase Shift At-^N 
tachment for Kinescope 
Recording 

Motors—AC Synchronous, DC 
Variable Speed, and Governor 
Controlled 
Master Intervalometer for 
time-lapse 

Periscope Finder Attachment 

Dorn Animation Motor 

Auxiliary Shutter 

Microscope Set Up 

Body Brace 

Pistol Grip 

Gyro and Friction Pan Heads 

Special Tripods 

Combination Shoulder POD 
Pistol Grip J 

ARRfFLEX 16 S/B 

PICTURE 
POWER! 

world’s most versatile camera system 

ARRTFLEX 
r% CORPORATION OF AMERICA 

P.O. BOX 1050, WOODSIDE, N.Y. 11377 
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OF 16 MM PROFESSIONAL 

CAMERAS 

CINE-VOICE H 

100 FT. RUNS 2-3/4 MIN.- 

AURICON ' * PRO-600 SPECIAL" 

400 FT. RUNS 11 MIN. 

AURICON ' * PRO-600' * 

600 FT. RUNS I6-1/2 MIN. 

AURICON "SUPER-1200" 

1200 FT. RUNS 33 MIN. 

GUARANTEE 
All Auricon Equipment is sold 

with a 30-day money back 

Guarantee and a 1 year 

Service Warranty. You must be 

satisfied! 

WRITE FOR 

YOUR FREE 

COPY OF THIS 

74 PAGE 

AURICON 

CATALOG 

GET BEHIND AN 

AURICON "SUPER-1200”. 

...and know the real 

satisfaction of filming with 

a truly Professional Camera! 

ILLUSTRATED BELOW IS THE 

JEWEL-LIKE INTERIOR OF 

THE AURICON 11SU PER-1200" 

FAMILIAR TO PROFESSIONAL CAMERAMEN 

ALL OVER THE WORLD. 

BACH ATJHICOJXT, Inc. 
6902 Romaine St., Hollywood 38, California. 

HOLLYWOOD 2-0931 

AURICON .. .THE PROFESSIONAL CAMERA • STANDARD OF THE 16MM SOUND INDUSTRY SINCE 1931 

. . . FOR JEWEL-LIKE PRECISION IN FILMING ROCK-STEADY MOTION PICTURES! 

The Auricon “Super-1200”, like all Auricon 16mm Professional Cameras, is a superb picture-taking instrument. 
Every precision-engineered part of this finest of all 16mm Cameras is carefully built and assembled with the 
rare watch-maker skill of old-world craftsmanship, combined with modern, space-age know-how in optics and 
electronics. The Auricon “Super-1200” actually contains jewels in the Camera-Gate! This polished Sapphire 
Film-Gate is guaranteed frictionless and wear-proof for in-focus and scratch-free pictures, regardless of how 
much film you run through the Camera! Among the many professional features of the “Super-1200” is Reflex 
Ground-Glass Focusing through the Camera lens. All this, and high-fidelity, optical or magnetic, single-system or 
double-system sound-recording capabilities which are unmatched by any other camera in the world! Write 
for free, illustrated Auricon Catalog fully describing this rare jewel of fine craftsmanship. 



What are you 
waiting for? 
If it’s your film... 
then you haven't heard about 
Newsfilm Lab's 168 hour workweek! 

To: Filmmakers 
From: NEWSFILM LABORATORY, INC. 

For years, our beat-the-clock scheduling and quality performance have 
made us Southern California's leading processor of newsfilm. We have 
direct phone lines to many of our TV accounts. And at one time or 
another they have all used our Pool Lab Service. At such hot news 
events like the Manson trial, where one camera is allowed, newsmen can 
depend on us to deliver prints to the other stations under split- 
second deadlines. 

Our new climate-controlled building has just been completed...total 
laboratory equipment and rental production facilities all in a compact 
one-stop location. That makes Newsfilm big enough to have such 
technological advancements as the latest ektochrome processors and 
sensitometric equipment to monitor color control...yet small enough 
so that you'll soon know most of our staff by name. 

"Instaservice" - where your reservation and our three processors 
combine to mean No Waiting. When we say your film is in the dry box 
and will be ready in five minutes - we mean it. Speed and quality 
never mean rigidity, however. We're specialists in force processing, 
low contrast and underdevelopment services. 

Write or call for our price list; visit our handsome new facility or 
let us tell you how your account can be effectively serviced by mail. 

NEWSFILM LABORATORY^ 
516 N. Larchmont Blvd. Los Angeles, Calif. 90004 

HO 2-6814 Days • HO 2-8292 Nights Weekends Holidays 

P.S. As a special get-to-know-each-other offer, and to celebrate 
the opening of our new building, we1re having an Ektachrome promotion. 
We'll process your 7252 Ektachrome film (normal processing), pi us 
one light 7389 color work print with key numbers printed, both for 
14<t a foot. 

This offer is good only through September 30, 1971. 
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The Money-Makers 
FILMLINE’S professional color film processors 

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

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

Check the exclusive Filmline features below: 

MODEL FE-50: 
16 mm Color Processor 

JV Ektachrome Film. Speed 
50FPM $22,500 

MODEL FE-30: 
16mm Color Processor for 
Ektachrome film. Speed 30 
FPM $16,400 

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

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

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

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

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

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

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

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

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

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

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

AJ-71 
Send for Literature. 

Time & Lease 

Plans Available. 

“When you buy quality Filmline Costs Less” 
(203) TR 8-2433 
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(division of Bruce Sabsay Productions Ltd., 290 Jarvis Street, Toronto) 

121 ST. PATRICK STREET • TORONTO 2B, ONTARIO • TELEPHONE 864-1440 



STEENBECK EQUIPPED EDITING ROOMS: 
DURATION: RATE: 

Each room is equipped with a Model ST6000 Steenbeck 

editing machine, in either 16MM or 35MM, or any com¬ 
bination of the two gauges. Also in each room there is 
a large editing bench with long arm rewinds, tight- 
winder, CIR tape splicer, 4 gang synchronizer, required 
mag heads for synchronizer, 4 channel low noise squawk 
box, split reels, spacers and clamps, punch, scissors, 

tape dispenser, film rack, trim bin, and for 16MM users 
a Moviscop. 

one day (minimum rental) 
1 week to 4 weeks 
5 weeks to 12 weeks 
13 weeks to 26 weeks 
27 weeks to 52 weeks * 

* (maximum on one contract) 

50.00 
250.00 per week 
245.00 per week 
235.00 per week 
215.00 per week 

MOVIOLA EQUIPPED EDITING ROOMS: 

Customer choice of either 16MM or 35MM standard 

Moviola editing machine with one picture head and 
one sound head, both heads being the same gauge. 
All other facilities as above in the section of this 
price list headed STEENBECK EQUIPPED 
EDITING ROOMS. 

2 days (minimum rental) 

1 week to 4 weeks 
5 weeks to 12 weeks 
13 weeks to 26 weeks 
27 weeks to 52 weeks * 

* (maximum on one contract) 

65.00 

160.00 per week 
145.00 per week 
135.00 per week 
130.00 per week 

EDITING ROOMS WITH NEITHER STEENBECK OR MOVIOLA: 

Equipped as above two items, except that no editing 

machine is provided. 
1 week (minimum rental) 
1 week to 4 weeks 
5 weeks to 12 weeks 

13 weeks to 26 weeks 
27 weeks to 52 weeks * 

* (maximum on one contract) 

100.00 
100.00 per week 
95.00 per week 

90.00 per week 
85.00 per week 

EDITING SUPPLIES 

The customer will be expected to supply his own leaders of any variety. A small supply of white leaders, track filler, 
SMPTE leaders, etc., will be kept on hand for emergencies and will be charged for at prevailing rates, or the customer 
can replace from his own stock. 

Splicing tapes, white paper tapes VA"), grease pencils, and related materials will be supplied with each editing room up 
to reasonable useage. THE EDITING PLACE will charge for these materials if useage becomes very heavy in the opinion 
of the management. 

A small supply of 16MM and 35MM plastic cores will be kept on hand, but large amounts will be supplied bythe customer. 

TERMS AND CONDITIONS 

Rentals of editing rooms are for 24 hour periods, that is, the customer will have access to his rented room along with the 
equipment in it for a full 24 hours. Rentals will commence at 9:00 A.M. on the day that the contract calls for it to start, and 
will run for the duration of the contract on that basis. 

For customers with recognized credit, invoices will be for four week periods or less if the rental period is less, and will be 
thirty days net. 1% discount will be allowed for payments made within ten days of the date of the invoice. Customers who do 
not have recognized credit will be invoiced at the start of the contract for 50% of the time booked, and advance payment 
with 1% cash discount will be accepted. The remaining 50% will be accepted on the day that the rental ceases, also with 1% 
discount. 

The rental contract contains the full terms and conditions and should be examined by the customer at the start of the rental. 

All applicable sales taxes will be charged unless the customer has sales tax certificates for exemption purposes. 

Rates and conditions quoted in this price list are subject to change at any time without notice; however, existing contracts 
will be honored at the contracted rates. 

THE EDITING PLACE is a division of Bruce Sabsay Productions Ltd., 
290 Jarvis Street, Toronto, Canada. 
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CALVIN LABORATORIES 
A big, fully equipped lab, centrally located in Kansas City, Missouri — 
the Heart of America. Calvin can serve you better, faster and with fewer problems. 

CALVIN LABORATORIES 
Where every customer is treated as an individual and assigned a 
Service Director to personally expedite all film requirements. 

CALVIN LABORATORIES 
A Division of Calvin Communications Inc. 
1105 Truman Road • Kansas City, Missouri 64106 • Phone: (816) 421-1230 
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CINEMA M 
By ANTON WILSON 
VARIABLE SHUTTERS 

The variable shutter has long been 
the most frequently misunderstood ele¬ 
ment of the motion picture camera. For 
many, the situations in which a variable 
shutter should or should not be used are 
not very well defined. 

Most professional motion picture 
cameras employ a 180° shutter which 
will yield an exposure time of one half 
the length of a complete revolution or 
frame. Thus, the camera is essentially 
recording only half of the action and 
missing the other half. The closed half 
cycle allows the film to be advanced and 
registered for the next exposure or 
frame. Most camera manufacturers and 
designers feel that a full half-cycle is 
necessary, as registration accuracy could 
be jeopardized by a shorter and quicker 
advance stroke. 

Even though the 180° shutter misses 
half the action, the remaining half pro¬ 
vides sufficient information for the 
viewer's mind to perceive a relatively 
smooth flow of motion. This is accom¬ 
plished by a phenomenon called blur 
(yes, BLUR!). 

Our eyes have a tendency to sustain 
an image on the retina even after it no 
longer exists. This is known as per¬ 
sistence of vision, and is similar in effect 
to a characteristic of early vidicon tubes 
where an object would leave a momen¬ 
tary ''after-image'' subsequent to its 
removal from the scene. If the object is 
moving in a continuous path, the result 
of the after-images is effectively a blur; 

the combination of the actual image and 
the series of decaying after images. Our 
vision operates in the identical manner, 
and when we are confronted with a 
rapidly moving object, whether it be a 
waving arm or a pair of talking lips, it is 
perceived as a blur. Our minds have 
become so acclimated to this perceptual 
quirk that we cease to be consciously 
aware of it in most cases; yet, the fact 
remains. 

Thus, when the motion picture cam¬ 
era operates with a 180° shutter or 
larger, it has effectively a persistence of 
vision similar to our eyes. Anything 
moving within that frame will be 
blurred. Upon projection, the eyes will 
perceive a very accurate sense of real¬ 
ism, as this blur is almost identical to 
the blur that would be perceived if one 
were actually viewing the scene live. 

A variable shutter can reduce the 
amount of exposure time. However, it 
will also record a smaller portion of the 
action. For example, a 45° shutter will 
expose 121/2% of the action and miss 
871/2% (see FIGURE 1). Thus, the small¬ 
er the opening, the less action is caught 
in the frame, and as a result the blur 
effect is minimized. Upon viewing a film 
shot with a small shutter opening, one 
sees a series of sharp distinct images 
which represent a very small sampling of 
the overall action. Contrary to popular 
belief, the effect is not a sharper pic¬ 
ture, but rather an unnatural choppy or 
stroboscopic effect. Camera movements 
especially exaggerate this phenomenon. 

It is for this reason that both the 
SMPTE and the ASC do not recommend 
the use of shutter openings much small¬ 
er than 180 degrees for almost all 
filming applications. The use of a small 
shutter opening to reduce excess light or 
to allow for the use of a larger aperture 
(to reduce depth of field) is not a 
recommended practice. In both of these 
situations, better results will be ob¬ 
tained by employing neutral density 
filters. In addition, the variable shutter 
in most professional cameras is not 
suitable for fades. It should be obvious 
now that the variable shutter is an 
extremely limited device on a produc¬ 
tion camera. There are however, several 
specialized situations where a variable 
shutter can be extremely helpful. 

Those areas of cinematography re¬ 
quiring frame-by-frame analysis as op¬ 
posed to smooth motion can benefit 
from a small shutter opening. Football 
training films are a good example of this 
category. Of prime importance is the 
ability to view every detail of a play, 
usually with the projector running at a 
very slow speed or even single-framed. 
In this case, one wants a sharp, distinct 
image on the film, and the aforemen¬ 
tioned blur effect is unnecessary and 
undesirable. By employing a smaller 
shutter opening, the exposure time is 
decreased and a sharper image results. 
However, this also records a smaller 
portion of the action and it is feasible 
that an extremely quick and subtle 
move on a play may be missed by the 
camera. 

Many cinematographers who special¬ 
ize in sports analysis filming employ a 
higher camera speed, usually 30-36 fps. 
This provides a shorter exposure time 
(and thus sharper frames) without any 
loss of action. By combining these 
techniques, one can arrive at a camera 
speed and shutter opening relationship 
that will provide the necessary sharpness 
and yet capture sufficient action to 
maintain continuity for the specific 
analytical purpose. 

While the variable shutter is almost 
superfluous on the production camera, 
it is an invaluable component of anima¬ 
tion and optical printer cameras, which 
will be the topic of a future discussion." 

FIGURE 1 
SHUTTER 
OPENING 

% OF ACTION 
RECORDED 

EXPOSURE TIME 
@ 24-25 fps 

EXPOSURE 
COMPENSATION 

180 50 1/50 0 

135 371/2 1/65 1/3 

90 25 1/100 1 

45 i2y2 1/200 2 

221/a 61/4 1/400 3 
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MITCHELL CAMERA SALE 
Once in a lifetime opportunity to obtain Mitchell Cameras and accessories at unbelievably low prices. 

CAMERAS 

MITCHELL 16MM 
16mm version of the famous 35mm Mitchells, 
with special features incorporated for 16mm 
producers. Many outstanding features. The 
perfect outfit for the professional producer! 
Current list for this complete outfit is over 
$10,000. Sale price includes: 

Camera 
Two 400-ft. magazines 
Erect image viewfinder with built-in 

mattes 
Finder reducing adapter 
35mm matte box and sunshade 
110 volt sync, motor with relay 
16mm f/2.3 Baltar lens 
26mm f/1.5 Baltar lens 
40mm f2.3 Baltar lens 
Cases for camera and accessories 

SALE PRICE 

Only . . . $4850.00 

MITCHELL 35MM STANDARD 
with built-in features including rack-over, 
variable shutter 0-170°, focusing viewer, 
fade-in and fade-out, with carrying case. 

SALE PRICE $1750.00 

MITCHELL 35MM HI SPEED 
Same built-in features as Standard, but 
with frame rate from 1 to 128 fps. 

(List $7850.00) $2750.00 

MITCHELL 35MM NC 
Same built-in features as Standard but op¬ 
erates quietly without additional weight. 

(List $10,375.00) $4250.00 

MITCHELL 35MM NC REFLEX 
Famous NC Camera converted with beam 
splitter reflex feature for through-the-lens 
viewing while shooting. 

(List $14,250.00) $6250.00 

CCESSC 
110 V. high speed, 48-128 fps 

(List $840.00)  $575.00 
24 V. var. speed, 16-64 fps 

(List $815.00)  $450.00 

MITCHELL 35MM STD. & HIGH SPEED 
12 V. DC Var. speed with tach 

(List $910.00)  $385.00 
24 V. DC Var. Speed with tach 

(List $910.00)  $350.00 
110 V. AC/DC Interlock 

(List $850.00)  $285.00 
220 V. AC Interlock (List $880.00) $285.00 
110 V. Var. Speed (Fearless) $195.00 
110 V. Var. Speed (Mitchell) 

(List $1005.00)  $450.00 
110 AC High Speed w/tach 

(List $1069.00)  $695.00 

MITCHELL NC 
220 V. 3 phase sync (List $945.00) $695.00 
110 V. AC/DC var. speed, 8-24 fps 

(List $1005.00)  $697.50 
110 V. AC Single phase sync 

(List $1450.00)  $985.00 

SERVING THE WORLD 

MITCHELL 35MM 

PHOTO-TRIANGULATION 
CAMERA 
Photographs real time and azimuth on each 
frame in conjunction with subject. Syn¬ 
chronous motor drive for oeration at 10, 
16, and 24 fps. Standard lens is 10" f/8.0. 
Complete with lens, motor, 2—400' mags, 
and carrying case. 

(List $5980.00) $1850.00 

MITCHELL 70MM, 
MDL. FC HIGH SPEED 
w/variable shutter, dual neon timing lights, 
rotating disc filter holder, horizontal and 
vertical adjustable mattes, rack-over, ASA 
1 Perf, 60 fps, aperture l%"x%", c/w 
115 V. 60 cycle sync motor with phase 
adjustment, 1-ea. 1000' mag. 

(List $18,875.00) $6875.00 

MAGAZINES: 

Mitchell 35mm, Std. & Hi-Speed, 
400' (List $125.00)    

Mitchell 35mm, Std. & Hi-Speed, 
1000' (List $225.00)  

Mitchell 35mm, Std. Bi Pac, 400' 
(List $225.00)   

Mitchell 70mm, 400' (List $400.00)... 
Mitchell 70mm, 1000' (List $400.00). 

..$ 60.00 

..$115.00 

..$175.00 
.$285.00 
.$335.00 

MOTORS: 

MITCHELL 1 6MM 

12 V. var. speed (List $580.00) $385.00 
110 V. var. speed (List $455.00) $337.50 
110 V. 60 cycle sync motor & relay 

(List $730.00)  $495.00 
220 V. 60 cycle 3 phase sync 

(List $735.00)  $495.00 

FINDERS: 

MITCHELL 35MM, STD. HI-SPEED & NC 
Erect Image Viewfinder, Insert Matte....$185.00 
Erect Image Viewfinder, Adj. Matte 

(List $1080.00)  $583.00 

MATTE BOXES: 

MITCHELL 35MM, STD. HI-SPEED & NC 
Combination Matte Box & Sunshade 

(List $495.00) New $275.00 
Used $185.00 

Finder Support Brackets 
(List $77.00) New $ 58.50 

Used $ 40.00 

SPR Reflex 
Convert your Mitchell BNC, NC or High Speed 
to the Academy Award-winning Pellicle Reflex. 
Sharp, reflex viewing without introducing dis¬ 
tortion to the photographed image. All external 
operating controls remain the same. Allows use 
of Angenieux 25-250 zoom lens. Write for 
additional details and price information. 

Hablamos Espanol 
Nous Parlons le Francais 
Man Spricht Deutsch 

. aiangordon enterprises me. 
SALES AND RENTAL DIVISION: 1430 N. Cahuenga Blvd., Hollywood, Calif. 90028 

Telephone: Sales - (213) 985-5500 / Rental - (213) 466-3561 
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JAMES CRABE 
“LOST FLIGHT” 
HAWAII 

HARRY STRADLING, JR. 
“LITTLE BIG MAN” 
CANADA & MONTANA 

DUKE CALLAGHAN 
“THE SAGA OF JEREMIAH JOHNSON’ 
UTAH 

LIONEL LINDON 
“VANISHED” 
WASHINGTON, D.C. 

EARL RATH GERALD 
“RAID ON ROMMEL” “T.R. BASKI 
SAN FELIPE, MEXICO CHICAGO, 

GORDON WILLIS 
“THE GODFATHER” 
LAS VEGAS, NEW YORK, & SICILY 

1%: 
CHARLES WHEELER 
“C.C. AND COMPANY” 
TUCSON, ARIZONA 

ARNOLD RICH 
“MAN AND BOY” 
ARIZONA 

RICHARD C. GLOUNER 
“SUMMERTREE” 
LOS ANGELES 

JOHN ALONZCl 
"HAROLD AND MA 
SAN MATEO 

GABOR POGANY 
“VALDEZ IS COMING” 
SPAIN 

GERALD FINNERMAN 
“BROTHER JOHN” 
NORTHERN CALIFORNIA 

\ ail 

CHARLES ROSHER 
“ADAM AT 6:00 A.M.” 
KANSAS CITY, MISSOURI 

ALRIC EDENS 
“TRIAL RUN” 
CALIFORNIA 

JOE LA SHELLE 
“KONA COAST” 
HAWAII 

VIC KEM 
“THEY MIG 
NEW YORK 

ANDREW COSTIKYAN 
“BANANAS” 
PUERTO RICO & NEW YORK 

EDWARD R. PLANTE, JR. 
“MEDICAL CENTER” 
LOS ANGELES 

JACK SWAIN 
“DANIEL BOONE’ 
CALIFORNIA 

X Hi 

WILLIAM ZSIGMOND 
“HIRED HAND” 
NEW MEXICO 

CHARLES STR 
“NAME OF THE G/ 
CALIFORNIA 

SVEN WALNUM 
“MOONFIRE” 
TUCSON, ARIZONA 

STANLEY LAZAN 
“MCMILLAN AND WIFE” 

SAN FRANCISCO 

JOHN FLECK 
“SIMON, KING OF THE WITCHES” 
LOS ANGELES 

GREG SANDOR 
“JUMP” 
TAMPA, FLORIDA 

JORGE STAHL 
“ZACHARIAH” 
MEXICO 

LAMAR 
“THEN CAM| 
COLORADO 

JACK COURTLAND JOHN M. NICKOLAUS STEPHEN KATZ 
“THE STOREFRONT LAWYERS” 
LOS ANGELES 

“SURROGATE’ 
CALIFORNIA 

“SAVAGE ANGELS’ 
LOS ANGELES 

HOWARD SCHWARTZ 
“BAREFOOT IN THE PARK” 
NEW YORK 

ROBERT COLL 
“ROWAN & MARTI!1 

LOS ANGELES 

ROBERT HAUSER ALEX PHILLIPS, JR. 
*50?=" 

“NIGHT SLAVES’ 
LOS ANGELES 

“RIVER OF GOLD” 
ACAPULCO 

"XWki, 

M. FOURNIER 
“THE ADVENTURES OF THE LAMP’ 
FLORIDA & NEW YORK 

K 

RALPH LUCE 
“JUSTICE CAIN” 
CALIFORNIA 

VILIS LAPENIEKS WILLIAMl 
“RAINBOW BRIDGE” “INCIDENT 
HAWAII SAN FRANl 

DAVID BUTLER 
“CHRISTIAN LICORICE STORE” 
LOS ANGELES 

ISADORE MANKOFSKY 
“THE BRASS ARE COMING” 
LOS ANGELES 

GENE POLITO 
“IT TAKES A THIEF’ 
CALIFORNIA 

LESTER SHORR 
“THE McMASTERS” 
SANTA FE, NEW MEXICO 

GEORGE FOLSI 
“HUSH PUPPIE CON 
NEWPORT, CALIFO 

royy Will III Ml A 

A (iaf& BROADCASTING COMPANY ■ 8600 SUNSET BOULEVARD, HOLLYWOOD, CALIFORNIA 90069 
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IFELD LOYAL GRIGGS 
“BUNNY O’HARE” 

ALBUQUERQUE 

iA \ mi 

WILLIAM FRAKER 
“DUSTY & SWEETS McGEE” 

LOS ANGELES 

ROBERT MORENO 
“KOWBOYS” 

LOS ANGELES 

JACK MARTA 
“PLAZA SUITE” 

NEW YORK 

RALPH WOOLSEY 
“STRAWBERRY STATEMENT” 

CALIFORNIA 

HARRY STRADLING 
“SOMETHING BIG” 

MEXICO 

JAMES CRABE 
“SIXTH SENSE” 

LOS ANGELES 

FOUAD SAID 
“I SPY” 

WORLD WIDE 

MIKE MARGULIES 
“JULIO & STEIN” 
NEW MEXICO 

JOHN M. STEPHENS 
“POWDERKEG” 
TUCSON, ARIZONA 

HANTS” 

JOSEPH BRAUN 
“THE BLAST” 

CANADA 

DAVID SMITH 
“CYCLE PSYCHOS” 

LOS ANGELES 

DICK KLINE 
“KOTCH” 

PALM SPRINGS & LOS ANGELES 

FRANK PHILLIPS LEONARD SOUTH 
“HAWAII FIVE-O” “THE GOOD LIFE” 

IS ZffGFz 
FRED KOENEKAMP 
“CROSS CURRENT” 
SAN FRANCISCO 

JSON” 

IONA 

KEITH SMITH 
“THE ANIMALS” 

TUCSON, ARIZONA 

\tihM \ mi 

DAVID M. WALSH 
“MONTE WALSH” 

LOS ANGELES 

DAVID DANS 
“B.S. I LOVE YOU” 
NEW YORK & CALIFORNIA 

MICHEL HUGO 
“FOOLS” 
SAN FRANCISCO & LOS ANGELES 

\ Mu 

f;?3ESg 

HAWAII 

KEN HIGGINS 
“MIDAS RUN” 

ITALY 

LOS ANGELES 

ROBERT MORRISON 
“JOHNNY COMES HOME” 

LOS ANGELES 

DON BIRNKRANT 
“FIVE DAYS HOME” 

ARKANSAS & OKLAHOMA 

JACK WOOLF 
“D.A.” 

SAN RAFAEL 

ROBERT WYCKOFF 
“TOUCH AND GO” 

HONG KONG 

|AL” 

DICK KELLEY 
“MAHARLIKA” 
MANILA, PHILIPPINES 

BILL MARGULIES ARCHIE DALZELL 
“ELLERY QUEEN” “THE GAY DECEIVERS” 

NEW YORK CALIFORNIA 

IRVING LIPPMAN JOHN KOESTER 
“JULIO & STEIN “DIDN’T YOU HEAR” 

ALBUQUERQUE SEATTLE, WASHINGTON 

ICER 
FRANCISCO” 

MONROE ASKINS JAMES WONG HOWE 
“GUNSMOKE” 

NEW MEXICO 

'M 

“THE HORSEMEN” 

SPAIN 

GABRIEL TORRES 
“A SPANISH PORTRAIT” 

SPAIN 

HARRY MARBLE 
“GOMER PYLE” 

WASHINGTON, D.C. 

FLEET SOUTHCOTT 
“I SPY” 

LAS VEGAS 

11A L” 

DAVID MING LI-LOWE 
“LIKE IT IS” 

LOS ANGELES 

ELLIS THACKERY CHARLES CLARKE 
“IRONSIDES” “LAND OF THE GIANTS” 
SAN FRANCISCO CALIFORNIA 

BEN COLMAN 
“McCLOUD” 

NEW YORK 

PETER ALLWORK 
“I SPY” 

MOROCCO 

NE: (213) 652-4800 • TELEX: 674124 • CABLE: FOUSAID 

J 
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Write for 10 page brochure 

P. 0. Box 1050, Woodside, N.Y. 11377 • 1011 Chestnut Street, Burbank, Calif. 91502 
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n COMPANY OF AMERICA 

ARRIFLEX35 2C/B 
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F & B/CECO INTRODUCES 

TITpYr^TVLfc 
IT GIVES YOU MORE CREATIVE ROOM 

THAN OTHER ANAMORPHIC LENS SYSTEMS. 
Think of what you can do with a 35 anamorphic lens system 
that gives you greater depth of field than other 
systems, that lets you take a 3' close-up without 
“anamorphic mumps”, that lets you shoot at any 
focus distance without distortion, that lets you 
optically enlarge areas or make blow-ups from 
35mm to 70mm with unmatched sharpness and 
definition, that lets you use the same lenses on 
any camera you prefer: BNC, BNCR, Mark II 
or Arriflex. 

Think of what you can do creatively with capabilities like 
this, and with Todd-AO’s Oscar-winning technical 
quality that can insure superb film quality, 
whatever your budget. 

Come to think of it, why think about it. We’ll 
let you pre-test Todd-AO 35 for your next pro¬ 
duction so you can see for yourself: Todd-AO’s 
greater capability gives you more creative room 
than any other 35mm anamorphic lens system. 
See you soon? 

F&B/CECO: 
A DIVISION OF F&B/CECO INDUSTRIES,INC. 

Dept. AC6-1 
315 West 43rd Street, New York, N Y. 10036 • (212) 586-1420 
7051 Santa Monica Blvd., Hollywood, Calif. 90038 • (213) 466-9361 
51 East 10th Avenue, Hialeah, Florida 33010 • (305) 888-4604 
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A two-man documentary team risks life and camera 
to film a spectacular cinematic record of the second 
greatest volcanic eruption in the history of Hawaii 

By BERT VAN BORK 

Kilauea, one of the two volcanoes 
still active on the island of Hawaii, is 
known in native legends as the "House 
of Everlasting Fire" and as the home of 
Pele, the volcano goddess. In the more 
mundane records of the United States 
Geological Survey, it is classified as a 
"quiet" volcano—meaning that it erupts 
only occasionally (a dozen times since 
1934). I was fortunate enough to be 
there when this smoldering giant blew 
its top in a spectacular way, making 
possible the filming of the short docu¬ 
mentary called "FIRE MOUNTAIN". 

How did I happen to be in the right 
place at the right time? It was sheer 
luck—or perhaps the volcano goddess 

538 

decided it was high time she became a 
movie star. At any rate, I had been on 
assignment on the island of Hawaii, 
shooting a series of pictures for Ency¬ 
clopedia Britannica Films. One of these, 
"HEARTBEAT OF A VOLCANO", was 
a documentary dealing with the ways in 
which scientists investigate a living vol¬ 
cano. The other was a film having to do 
with how life re-establishes itself follow¬ 
ing an eruption, the main fact being that 
it takes about 1,000 years for a forest to 
grow back fully after having been total¬ 
ly wiped out. 

With me in Hawaii was Ulf Beck- 
strom, who doubles as assistant and 
editor. We always work together as a 

kind of team, usually just the two of us, 
because it's good to have a small crew— 
especially in hazardous situations like 
the filming of a volcano in full eruption. 
In such a case, if you have even one 
more person along that means you have 
one more worry. In the case of Ulf, the 
fact that he is also the editor makes it 
very important for him to go along on 
location. He actually sees what is hap¬ 
pening. He knows from first-hand expe¬ 
rience what is going on, and this gives 
him a better "feel" for the subject when 
it reaches the editing stage. 

In our filming on Hawaii we had 
been lucky enough to photograph a 
small amount of volcanic activity, but 
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After he and his assistant had packed 150 pounds of filming gear through the jungle on foot, documentary producer-cinematographer Bert Van Bork 
sets up his Arriflex camera at a safe distance from Hawaii's erupting "quiet" volcano, Kilauea. (RIGHT) As they draw nearer to the vent, falling rain 
vaporizes to form a cloud of steam that blots out the fiery fury of the volcano and the danger that lies ahead. 

we kept hoping that something more 
spectacular would happen. There was no 
real reason to believe that it would, 
since Kilauea had been quiet for a long 
time. Nevertheless, we "scouted the 
location", making full preparations for 
something that had only the slightest 
chance of occurring. We studied the 
topography of the area from a plane and 
I speculated that if and when there 
should be an eruption, the lava would 
flow in a certain way. Though it may 
have seemed foolish at the time, I 
decided that it was worth the gamble to 

cut a trail through the jungle and mark 
it with tape—just in case. As it hap¬ 
pened, that gamble paid off hand¬ 
somely. 

In Hawaii, a volcanic eruption is 
regarded not as a destructive process, 
but as a land-building process. No popu¬ 
lation is allowed into the areas where 
eruptions are likely to occur. These 
areas are securely fenced off and, when 
there is the threat of an eruption, the 
highways leading into those regions are 
closed off. Working closely with govern¬ 
ment agencies on the island, we had 

arranged to get a key to the gate that 
seals off the area—just in case. 

During lulls in our shooting, I viewed 
all the film locally available of eruptions 
that had been photographed during the 
years. This was because I'd had no 
experience in filming eruptions (how 
many people do have?), and I wanted to 
get a feel for the subject matter. I felt, 
also, that I might be able to detect 
certain problems peculiar to this type of 
filming, so that I might be better pre¬ 
pared-just in case. 

From the footage I viewed, it ap- 

From a distance the huge fiery fountain could be seen, but it was impossible to judge its height. From closer up it could be calculated that the 
column of molten lava shot 1800 feet into the air, almost twice the height of the Empire State Building and only 100 feet lower than the greatest 
recorded eruption in Hawaii's history, which occurred at this same site nine years before.  



The daring film-makers moved to higher ground in order to get a panoramic view of the area. 
Seconds later, the ground below where they had just been standing was blown sky-high by a 
titanic explosion. 

Having lost the head of his Spectra exposure 
meter. Van Bork was forced to use the spot 
metering system of his Pentax 35mm still 
camera in order to calculate a separate reading 
for each scene. 

peared evident that all of the camera¬ 
men had made the same mistakes. There 
seemed to be a kind of sloppiness of 
exposure all the way through—as if 
they'd set the lens at, let's say, F/5.6, 
and left it there, photographing every 
scene at the same exposure. It seemed 
obvious to me that, because the bright¬ 
ness of the subject matter varied so 
widely, each shot would require its own 
special reading. I concluded that a good 
bit of the sloppiness apparent in the 
films I viewed was due to the fact that 
the cameramen had gotten excited by 
what was going on and had ended up 
fumbling around with the camera. This 
kind of excitement was certainly under¬ 
standable—and I wasn't sure I would act 
much differently under the same cir¬ 
cumstances—but I kept wishing for the 
opportunity to photograph this kind of 
subject matter carefully, with precise 
attention paid to such things as ex¬ 
posure. 

Then I got my wish. 
At midnight—after five weeks of 

waiting—Kilauea finally let go. I saw it 
first from the window of my hotel 
room. The sky was so fiery red that the 
whole city, the whole universe, seemed 
to be aflame. Then there was the roar— 
as if, in the distance, the world was 
breaking asunder, with mountains and 

continents crumbling into chaos. 
We raced downstairs and jumped into 

the car, which had been kept ready, 

loaded with equipment. The eruption 
was seven miles away, but much of the 
road had been destroyed by previous 
lava flows. We drove for an hour. Then, 
in the darkness, we hiked through the 
jungle, following a trail of red reflecting 
tape installed by us three weeks before. 
We had carefully studied the area in 
daylight for all landmarks and high 
points, so that we would have a chance 
to escape sudden lava flows and move to 
more elevated areas, of which there 
were few. Hawaiian lava is known to be 
the hottest and fastest-flowing in the 
world. The lava is about 2000° Fahren¬ 
heit and flows at a speed of 20 to 40 
miles an hour. 

We had previously informed the U.S. 
Geological Survey of our plans and had 
given them detailed descriptions of the 
area where we planned to film so that in 
an emergency they could assist us. Just 
a few weeks before, during a lava flow, a 
National Park ranger had become 
trapped in his car when the lava flow 
cut off the highway, and he had to be 
airlifted out. His car was still standing 
there as a reminder. 

In preparation for the possibility of 
shooting an actual eruption, Ulf Beck- 
strom and I had made practical plans 
and divided up our duties very carefully. 
He was to carry and take care of the 
film at all times, so that I would not 
have to worry about film or anything 
behind me. If we had to temporarily 
abandon anything as we moved forward, 
he would make sure to leave it in a place 
where we could see it. Lastly, and 
perhaps most important, he would help 
to keep me from doing anything too 
foolish, because it's very easy to get 
carried away in a situation like that. 

There was one thing that I was 
determined to watch out for, and that is 
something that I am sure every camera¬ 
man has experienced. For example, you 
go to the Grand Canyon and you stand 
there in awe. You shoot film, but when 
you get home you are very disappointed 
in the footage. You don't have it. You 
haven't captured the scope of it— 
because the Grand Canyon defeats you. 
This can happen very easily, but I made 
up my mind in advance that the volcano 
was not going to defeat me. 

It took an hour and ten minutes for 
us to reach the Aloi crater. A spatter 
cone had formed at the vent and, as we 
arrived at the area of activity, we had to 
cross a lava overflow from the night 
before. The crust was so hot that we 
could not stand in one place longer than 
a few seconds. Our shoes would start 
smoldering immediately, so we kept on 
moving steadily toward the vent. 

Suddenly it started raining, a stream- 
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ing rain that soaked our clothing 
through. I was worried that we would 
be there for hours and catch pneumo¬ 
nia, but the heat was so intense that in a 
few minutes we were absolutely dry. As 
we pressed on and the temperature grew 
even hotter, much of the rain vaporized 
in the air. That which hit the hot lava 
turned into clouds of steam that envel¬ 
oped us and within minutes it was 
impossible to see anything. The steam 
was so dense that I could not even see 
my assistant five feet away from me. 

All we could hear was the gushing 
lava overflowing the vent. It was eerie 
knowing that the lava was creeping not 
far from us over the ground. We had, of 
course, no idea in what direction the 
lava was flowing. Again very suddenly 
the wind changed and started blowing 
the steam away from us and we could 
see a most spectacular sight: Out of the 
white steam we saw the red lava gushing 
about 20 feet into the air. To my 
dismay, I discovered at this moment 
that I had lost the head of my Spectra 
light meter. So, instead, I used the 
through-the-lens metering system of my 
Pentax camera as a light meter. The 
range of contrast from the white steam 
to the black lava was extreme. The 
meter of the Pentax worked perfectly 
and really got me out of a jam. 

Luminous subjects, such as the foun¬ 
tain of a volcano at night, are extremely 
difficult to expose correctly with con¬ 
ventional light meters and practically 
impossible with incident light meters. 
Using the Pentax Spot Meter, I took 
readings of the brightest and darkest 
areas in which detail is important. The 
arithmetical average, or midway point, 
which will be used to determine the 
setting for exposure is found by adding 
the bright and dark area readings togeth¬ 
er and then dividing them by two. For 
my work with long lenses I used selec¬ 
tive exposure or spot readings. The 
degree of validity of this method is also 
a function of the focal length of the 
lens. 

Just as I had anticipated, it was 
necessary to take very, very careful 
exposure readings throughout the entire 

shooting. You simply couldn't set the 
lens at a single F-stop and shoot every¬ 
thing at the same aperture opening. 
Each scene called for its own separate 
setting. For example, I would shoot a 
scene at F/2.8 or even F/2, and on the 
very next shot (with the lens aimed at 
the hottest area of the fire mountain, 
for example) I would have to stop down 
to between F/8 and F/11. 

Working to expose the glowing lava 
correctly was the most critical opera¬ 
tion. It involved taking one reading for 
the lighter, yellow area and a separate 
reading for the deep red area of flame, 
and then averaging the two in order to 
arrive at a workable compromise. The 
important thing was not to wash out the 
color of the fire by over-exposing it. I 
always think of the internegative com¬ 
ing up later, so I tended to under-expose 
the fire just slightly in order to make 
sure that the rich warm tones would be 
preserved and not go white in the course 
of the requisite printing generations. 

The picture was filmed on Eastman 
7255 stock, the older and slower Ekta- 
chrome Commercial. I used just one 
Arriflex 16mm camera with 16mm, 
25mm and 50mm Cooke lenses and 
90mm and 300mm Kilfitt lenses. The 
camera was equipped with two 400-foot 
magazines, but the heat was so intense 
that I was afraid to leave that much film 
in a magazine for very long. It was for 
that reason that I used mostly 100-foot 
loads. 

As we reached the vent area, the 
gases and toxic fumes made breathing 
almost impossible and we were forced 
to put on our gas masks. Lava was 
flowing around us like a giant amoeba 
and spatter was flying through the air. 
All around us there was steam and fire, 
and far above we could see the fountain 
of molten lava soaring high into the 
night. 

I remember my first words: "This is 
the greatest show on earth!" It was a 
puny understatement. I was facing a 
spectacle that transcended human com¬ 
prehension—a fire fountain shooting 
1,800 feet into the air, almost twice the 
Continued on Page 554 

(ABOUT THE AUTHOR: A producer-cinematographer with Encyclopaedia Britannica Educa¬ 

tional Corporation, BERT VAN BORK is also a still photographer of international reputation. 
Before coming to America in 1955, he exhibited extensively throughout Germany and worked 

closely with the European motion-picture industry. A graduate of the Berlin Academy of Art, 
Mr. Van Bork was awarded, at the age of twenty-one, a National Art Award (1949) for a series of 

fifty woodcuts entitled "Night Over Germany," and in 1954 he received a National Award for 
Outstanding Photography, also in Germany. An exhibition of his photographs was held at the 

Grand Palais in Paris, sponsored by UNESCO, and he has received numerous national and 

international film awards, most recently at Naples for "Special Cinematography." As an art 
collector and a film producer, Mr. Van Bork has traveled extensively here and abroad, and his 

work has brought him into contact with many artists, among them Miro, Picasso, Chagall, 

Kokoschka, Dix, and Schmidt-Rottluff, as well as Lipchitz. He is now an American citizen, and 
lives with his wife, Maria, in Evanston, Illinois.) 
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The author picks his way gingerly across the 
smoking terrain, aware that at any moment he 
might fall through the thin crust into a pit of 
boiling incandescent lava. 

Back home in Evanston, III., following the 
"FIRE MOUNTAIN" experience. Van Bork 
takes it easy beside one of the several totem 
poles he has in his collection of primitive art. 
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THE WONDERS OF 
ARRI-LAND 

A visit to the fabled factories where Arriflex cameras 
are born convinces the Editor that a single magic word, 
"precision", is what really makes the whole thing go 

By HERB A. LIGHTMAN 
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The headquarters of Arnold & Richter KG at Turkenstrasse No. 89, located near the Schwabing 
district of Munich, includes company offices, factories, film processing laboratories, research 
facilities, motion picture studios, sound department, and a dubbing theatre that doubles as a 
public cinema at night. Totally destroyed by World War II bombings, the complex was 
painstakingly reconstructed in various stages which extended over more than 10 years. Company 
activity has now overflowed these facilities and is also housed in neighboring buildings. 

Munich, West Germany 
My journey to this beautiful and 

carefree Bavarian city is long overdue. I 
had been invited on several occasions to 
visit the headquarters of Arnold & 
Richter, KG, where the famous Arriflex 
cameras and many other items of mo¬ 
tion picture equipment are produced. 
However, though my trips to Europe 
have been increasingly frequent during 
the past few years, the schedule has 
become more and more crowded with 
stops to be made within a limited space 
of time—so that, up until now, it would 
have been impossible to remain in Mu¬ 
nich for more than a day or two. 

Such a short stay can hardly begin to 
do justice to the vast ARRI technical 
empire, so I have been biding my time 
until, by some miracle, a full week 
might become available for that pur¬ 
pose. 

The miracle has happened—and so it 
is that I find myself here, with nary a 
deadline commitment in another place 
ror a full seven days. 

It is good to renew acquaintances 
with Horst Bergmann, ARRI's affable, 
super-efficient Manager of Special Proj¬ 
ects and Assistant to Dr. Robert 
Richter. He very kindly meets me at the 
airport and produces a precise schedule 
for the week to come, set down in 
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(LEFT) American Cinematographer Editor Herb Lightman visits with Dr. Arnold Richter in his beautiful country home at Stephanskirchen. 
(CENTER) A dinner party at the home of Dr. Robert Richter on Lake Ammersee includes ARRI Export Manager Reinhold Schutz, the author, Mrs. 
Ursula Richter, Dr. Richter and Special Projects Manager Horst Bergmann. (RIGHT) Pulvermuhle (the Powder Mill) at Stephanskirchen, country 
home of Dr. Arnold and site of an ARRI branch factory. 



(LEFT) Motors for all of the Arriflex cameras are manufactured in a separate ARRI factory near the Turkenstrasse complex. A critical operation, 
shown here, is the dynamic balancing of Arriflex 16 BL armatures. (RIGHT) Camera Chief Engineer Erich Kastner, together with Dr. Richter, 
discussing details of one of ARRI's latest products, the 16 BL TTL exposure meter. 

almost hour-to-hour detail. The follow¬ 
ing, presented in pseudo-diary form, is 
an account of my fascinating week in 
the ARRI wonderland: 

Monday 

My tour begins at Turkenstrasse No. 
89, Arnold & Richter's main production 
facility in the heart of Munich. Located 
near the famous student/tourist area of 
Schwabing, the complex includes of¬ 
fices, factories, motion picture produc¬ 
tion studios, film processing laboratories 
and a large auditorium that doubles as a 
sound mixing studio by day and a 
conventional cinema theatre (open to 
the public) at night. 

Totally devastated by bombings dur¬ 
ing World War II, the Turkenstrasse 
location was rebuilt as a thoroughly 
modern technical center. Its only draw¬ 
back is that success has rendered it 
inadequate in terms of space, causing an 
overflow of activity into many smaller 
nearby buildings, where skilled crafts¬ 
men work in an almost "cottage labor” 
atmosphere to fabricate and test the 
multitude of components for ARRI 
products. 

I am introduced to Plant Manager 
Ludwig Nebel, who graciously offers to 
give me a conducted tour through the 
main manufacturing facility, of which 
he is obviously very proud. We begin in 
a huge machine shop, where practically 
all of the component parts for Arriflex 
cameras are fabricated from raw materi¬ 
als. Up until recently, I am told, all of 
these parts were manufactured on con¬ 
ventional lathes, but rising labor costs 

and the need for ever-more-precise toler¬ 
ances has made it necessary to install 
automated lathes for the fabrication of 
some of the parts. 

This is the first time I have seen 
automated lathes in action and I find 
their performance quite fascinating. 
Once the lathe is programmed for the 

particular piece to be turned, everything 
else is automatic. The raw material, in 
the form of steel bars, is loaded into a 
tube and is supplied to the machine 
from the rear by means of continual 
feed. The quality of the resultant parts 
is higher than that which can be 
achieved with conventional machines. 

Partial view of the branch factory at Stephanskirchen near Rosenheim. In the background is the 
new foundry. Parts are fabricated here for Arriflex cameras, lighting equipment, and film 
processing machines. This complex also includes facilities for the manufacture of a range of 
optical items pertaining to film production. 
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(LEFT) Horizontal boring mill used for large component machine work. It is shown here at work on casting for a blimp 1000 (blimp housing for the 
Arriflex 35mm camera with 1000-foot magazine). (CENTER) The Arriflex 16mm camera assembly department, headed by Mr. Willi Zeintl. 
(RIGHT) The manufacture of Arriflex camera components is now extensively automated. Shown here is a program-controlled automatic lathe with 
tool turret for performing eight machine operations. 

(LEFT) Optical glass blanks for Arriflex mirror shutters awaiting polishing and silvering 
operations. These shutters must be polished to the most precise plane-parallel tolerances to assure 
optical veracity and noiseless operation. (RIGHT) An array of optical elements manufactured at 
the Stephanskirchen factory, including mirror shutters, viewfinder objectives and Ultrascope 
anamorphic lens elements. 

On April 10, 1967, Arnold & Richter KG 
received a scientific/technical Academy 
Award for design and development of the 
Arriflex 35mm camera. Dr. Richter appeared 
personally to accept "Oscar" from Academy 
officer, MacDonald Carey. 

(LEFT) A section of the ARRI Film Developing Machines Manufacturing Department. Shown here is the assembly of Arribloc Type 400 16mm 
reversal film processors. (RIGHT) The ARRI Film Laboratory. This is the daylight section of the color developing department, equipped with 
dual-channel ARRI Color Developing Machines for 35mm and 16mm films. One of the busiest in Europe, this lab utilizes the very latest ARRI 
equipment, plus several "workhorse" machines that are still performing perfectly after many years of service. 

M9 * 

There are, however, several manually- 
operated lathes in the shop and these 
are most frequently used to fabricate 
parts of such a small run that it would 
be economically impractical to program 
and adjust an automatic lathe for their 
manufacture. 

Certain parts that are formed on 

automatic machines must be finished 
manually. A high-gloss finish is achieved 
by using a diamond bit that cuts to a 
depth of only 1/1000th millimeter, leav¬ 
ing the part with a mirror finish. Many 
of the parts involved in camera manu¬ 
facture are later given a black anodyzed 
coating with a silken finish. 



Taken to see the tool room, I am 
told that German high-precision workers 
do not provide their own tools for the 
job, the reason being that, because of 
the high cost of replacing such tools, a 
man might understandably be tempted 
to work with tools that are slightly 
worn-out. To guard against this, all of 
the tools used are not only requisitioned 
from the company tool room, but are 
checked constantly for accuracy and 
refurbished or replaced immediately, as 
needed. 

I watch the manufacture of a master 
cam for the Arriflex 16mm standard 
camera. This is a part that must be 
equally thick on all sides. It is being 
fabricated on an automated milling ma¬ 
chine that holds the maximum error tc 
a tolerance of 1/2 of 1000th of a milli¬ 
meter. This extremely tight tolerance is 
critical to the noiseless operation of the 
movement, especially since the part 
revolves eccentrically. In the manufac¬ 
ture of older movements, with master 
cams milled on conventional machines, 
the allowable tolerance of error was 
unavoidably much higher. The switch to 
automated equipment has cut down the 
noise of the movement by 3 to 4 db. 

The checking of tolerances on these 
automated machines is done by means 
of electronic monitors, which keep 
measuring the dimensions of the part 
and controlling the machine's operation 
until the desired tolerance is achieved. 

During the course of this phase of 
my tour, I observe the operation of 
milling machines that operate on the 
pantograph principle. Simply stated, the 
contours of a large pattern are traced, 
with the movements of the milling bit 
exactly reproduced in miniature to form 
the much smaller actual part. It is a very 
old principle, of course, but this is the 
first time I have seen it applied to 
machine tooling. 

Some of the larger non-moving parts 
(such as elements of a camera housing) 
arrive from ARRI's own foundry in the 
form of rough castings, which are then 
ground to much more precise dimen¬ 
sions by machine. 

On extremely critical parts, where 
precision must be maintained down to 
the proverbial "gnat's eyebrow", the 
incredibly fine tolerances are verified by 
a pressure tester. Simply stated, air is 
dispersed under pressure between a 
probe and the surface of a part to be 
tested. A highly sophisticated metering 
system interprets the pressure and, thus, 
provides a form of measurement more 
critical than can be achieved in any 
other way. 

My first day at Arnold & Richter is 
devoted to the observation of dozens of 
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Then and Now. (ABOVE) Teenage intrepid cameramen August Arnold and Robert Richter, 
shown in 1916 with their pride and joy, a Pathe cine camera. (BELOW) Dr. Richter and Dr. 
Arnold, founders of Arnold & Richter KG, shown being congratulated by an ARRI apprentice on 
the occasion of the company's 50th anniversary in 1967. The long-enduring partnership of these 
two men is one of the truly inspiring stories of the film industry. 

high-precision machines, each of which 
is responsible for turning out a signifi¬ 
cant part of a very complex camera or 
other piece of cinematographic equip¬ 
ment. Through it all, the word preci¬ 
sion . . . precision . . . precision 

. . . echoes like a heartbeat. It is the 
word that paces the 1400 skilled crafts¬ 
men at Arnold & Richter and the 
machines that do their bidding. If, to 
the layman, there might seem to be an 
undue obsession with the word—if there 
would appear to be an element of 
overkill to this preoccupation with per¬ 
fection—there is a very good reason for 
it. A slight error in a single part may not 

be all that significant. But error in 
relation to the components of a com¬ 
plex bit of machinery like a modern 
motion picture camera tends to be 
cumulative. Several very small errors 
may, in the final analysis, add up to one 
very large one. 

It's as simple as that! 

Tuesday 

Today I have been invited by Dr. 
August Arnold to visit him at Stephans- 
kirchen near Rosenheim where, on an 
estate called the Pulvermuhle (Powder 
Mill), is located Dr. Arnold's country 
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(LEFT) A jig boring machine with an adjusting accuracy of 1/1000th of a millimeter guarantees the precision of Arriflex cameras and allied 
accessories. (RIGHT) Closeup of 16 BL armature on dynamic balancing machine in ARRI branch factory. The company is proud of the fact that it 
makes motors, as well as all other parts and accessories, for Arriflex cameras, instead of sub-contracting to other vendors. 
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Dr. August Arnold, shown in the greenhouse of his estate at Stephanskirchen. Horticulture is 
only one of his many interests. He divides his time between this factory and the other ARRI 
manufacturing centers, constantly checking items currently in production, as well as designing 
and testing new pieces of equipment. 

home, as well as an ARRI branch 
factory. 

Leaving Munich, we drive the forty 
miles or so along the autobahn, which is 
strewn with fresh automobile wrecks, 
some of them quite horrendous specta¬ 
cles involving semi-trailers and such. 
Horst Bergmann explains to me that 
there is no local speed limit and that, as 
a result, the carnage I am witnessing is 
quite the usual order of things. 

The beautiful Bavarian countryside, 
as we near Stephanskirchen, is like 
something right off a Christmas card. 
The illusion is heightened when I catch 
my first glimpse of Dr. Arnold's home. 
It is a stately country house of classic 
rococo design and there is a brass plate 
at the entrance which proclaims in 
French that this is the Consulate of 
Togo. It is explained to me that serving 
as Consul for that African nation is one 
of Dr. Arnold's ancillary interests. 

Our host greets us very cordially and 
invites us in for some refreshment prior 
to touring the factory. The refreshment 
turns out to be plum brandy distilled on 
the estate, a true firewater of such 
potency that Texans would be proud to 
call it "skullbuster". Dr. Arnold, on the 
other hand, drinks only Coca Cola. 

The interior of the house is even 
more fabulous than the outside. The 
architecture might be described as "Ba¬ 
varian baronial", but the "set dressing" 
teems with varied exotica (a huge inhab¬ 
ited cockatoo cage in the sitting room, a 



(LEFT) Interior view of the new foundry at Stephanskirchen. (CENTER) Foundry technician pours molten metal into a mold for a camera part. Ten 
different alloys of aluminum, provided by a factory just one kilometer away, are used in the manufacture of various foundry items. (RIGHT) Dr. 
Arnold checks the operation of an injection mold casting machine. Sand casting is also a standard technique for the fabrication of larger pieces and 
those with a limited run. 
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full suit of samurai armor in the wine 
cellar, colorful native artifacts from 
Togo in the tower room, etc.). I am 
delighted with this collection of curios, 
which so keenly indicates the cosmopol¬ 
itan tastes of the man who lives there, 
and my film director imagination is 
busily visualizing the whole place as the 
set for a Hitchcock movie. 

When we tour the factory afterward, 
Horst Bergmann very kindly serves as 
interpreter, since Dr. Arnold speaks 
little English and German is not one of 
my languages. We start with the new 
foundry, obviously our host's pride and 
joy. It is a large modern facility, fully 
equipped to turn out both sand castings 
and injection-mold castings. 

It is explained to me that certain 
larger pieces (tripod heads, Arriflex 
35mm gear covers, etc.) can only be 
produced by means of sand casting, 
whereas injection casting is best for 
producing smaller pieces and those 
which must be turned out in large 
quantities. 

I find the sand casting procedure 
Continued on Page 598 

The motion picture studios of Bavaria Atelier Gesellschaft in Munich, were visited by the author 
during time off from ARRI. The studios are among the best-equipped production facilities in 
Europe. A separate new ultra-modern sound recording studio is now in operation in downtown 
Munich. Preparations for filming of the American musical, "CABARET" were in progress on this 
lot during the author's visit. 

(LEFT) Mechanic adjusts parallel position of an Arriflex 35mm main drive shaft. (CENTER) Testing apparatus with graphic recorder for ND neutral 
density circular wedges used in manufacture of the Arriflex 16 BL TTL exposure meter. (RIGHT) Final assembly of an Arriflex 35 11C camera. The 
critical operation shown here is the insertion of the ground glass into the reflex viewing system. 



Introducing the 
SOS/Prevost EdiTable...the first self-contained, 
fully portable, double-system editing machine. 
Now there’s no reason why you can’t do pro¬ 
fessional editing anyplace in any space. 

Anyplace means a corner, a camper, a plane, 
a panel bus, an editing room. Any space means 
an area only 28" wide by 20" deep! 

EdiTable is a small but fully professional 
16mm editor from the people who do it best: 
SOS/Prevost. 

EdiTable gives you horizontal editing, a big 
screen nearly 8" x 6", excellent picture and 
sound reproduction, continuous running that’s 
easy on film, safe enough for originals. It has 
a rotating prism, an instant stop, magnetic pick¬ 
up for both center and edge track and a foot¬ 
age counter. 

The beauty of EdiTable is that it gives you 
all the advantages of a large cine-editor when 
you use it. And when you’re finished, you can 
send it packing — into a closet, a car trunk 
or under a table. 

INTRODUCTORY SPECIAL $2995 

all the advantages of a large cine-editor 

when you’re finished, send it packing 

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

For full details, write Dept. AC6-1. 
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) 466-9361 

SOUTH: 51 East 10th Avenue, Hialeah, Florida 33010 • (305) 888-4604 
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When you’re the whole show, you need the one-man camera: Bolex 
A man in your position can’t afford 
to bother with a 16mm camera 
that's temperamental, cumbersome, 
incomplete, or experimental. 
You need a hundred percent solid 
pro camera that's proven itself 
from the registration claw on out. 
You need a Bolex. It can do 
anything you need it to do. 
Documentary and news filming, 
with the Vario-Switar 86 OE 
automatic thru-the-lens light 
metering zoom. 
Close-up photography, with pre-set 
diaphragm Switar macro lenses or 
bellows extension. Available 
light filming, with the incredible 
high speed Switar* f/1.1 lens. 
Special effects filming—lap 
dissolves, fades, double exposures. 
Animation and time lapse photography 
accurately accomplished with single 
frame exposures and the built-in 
frame counter. 12 minutes of 
uninterrupted shooting, with the 
400 foot magazine. Fast action filming 
with compact 100 foot load, spring 
wind, and automatic threading. 

Variable speed filming, from 12 to 64 f.p.s. Sync, 
sound, with the constant speed (24 f.p.s.) motor. 

Cinephotomicrography—without disturbing 
vibrations, because of the Bolex circular 

shutter. Underwater filming, with the 
special Bolex underwater housing. 

Bolex is so versatile and reliable that 
it becomes an extension of yourself. 

More than a camera. More like a friend. 
If you want the free 32 page 16mm 

Product Buying Guide write to 
address below: 

Pai I lard Incorporated, 
1900 Lower Road, Linden, N.J. 07036. 

Other products: Hasselblad cameras and equipment. 
Hermes typewriters and figuring machines. 

Kern Switar lenses were selected 
to film the moon landing. 



new AftRl VOX TANDHERG 
professinal tape-recorder 
DELUXE SOUND AT A BUDGET PRICE... that, in short, is what the new Arrivox- 
Tandberg recorder is all about. 

Arriflex and Tandberg pooled their know-how and experience for the design of this 
new VA" professional tape-recorder which satisfies the highest demands for quality 
and performance at a price every filmmaker can afford. The Arrivox-Tandberg re¬ 
corder offers features and performance found only in professional tape-recorders 
costing up to twice as much. Some of its standard built-in features are costly 
accessories on other machines. 

Built into a sturdy lightweight magnesium casting, the Arrivox-Tandberg utilizes 
state-of-the-art, plug-in electronic boards for reliable, low service operation. A close 
loop servo-drive motor assures highest speed accuracy. All front panel controls and 
straight line tape threading provide convenient and easy operation. For tape to film 
synchronization, the Arrivox-Tandberg is fully equipped for the standard pilotone 
system. Some of the Arrivox-Tandberg exclusives are: built-in pre-amplifiers for 
dynamic microphones; built-in power supplies for condenser microphones, switch- 
able from the control panel; completely encased and protected tape-drive and head 
assembly; and a forward/reverse footage counter. Optional accessories such as a 
plug-in resolver module, studio synchronizer, AC converter and remote control cable, 
further enhance its versatility. 

The Arrivox-Tandberg is a non-compromising, professional VA" tape-recorder de¬ 
signed especially for the motion picture industry. It provides filmmakers with the 
ideal sound package in quality, compactness and lightweight, at a low price. 

SPECIFICATIONS: 
Measurements: 13" x 4" x 10" Weight (less batteries): 10.5 lbs. Reel Diameter: 5" reels with 
cover closed 7" reels with cover open Tape speeds: 71/2 ips and 33A ips Wow and flutter: .1% 
for 7V!2 ips; .2% for 3% ips Temperature range: —4°F to +140°F (—2°C to + 60°C) Inputs: 
Two balanced microphone inputs for dynamic microphone, 50 to 200 Ohm impedance, switch- 
able to built-in power supplies for condenser microphones. One line input with control range 
from .775 to 7.5 V. Each input has separate gain controls and individual, switchable automatic 
limiters. 

deluxe sound 
at a budget price! 

IARRIVOXI 

(Detailed technical specifications are available upon request. All specifications subject to change with¬ 
out notice) 

£^3[^30 [?[y]§2£ 
COMPANY OP AMERICA 

P. O. Box 1050, Woodside, N.Y. 11377 • 1011 Chestnut Street, Burbank, Calif. 91502 
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To give personal supervision — quality — correct color balance — at a competitive price, 
is expected of any competent 16 mm processing service. SWFL does more! Our com¬ 
munications work —and fast. Over 800 flights daily in and out of Dallas get jobs 
started — dailies shipped — with dispatch. Your questions get personal phone 
answers —in detail —and today. If you haven’t tried SWFL, call Charles Floyd 
now. Oh, yes, and write for the latest price list. 

SOUTHWEST HLM LABORATORY. INC. 
3024 FORT WORTH AVENUE* A/C 214 331-8347 * DALLAS, TEXAS 75211 
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tQUALITY 
16 MM PROCESSING 

— on the next 
flight 

— or, as near as 
your phone 

iami 



We came in unde* 
budget the \ast time 
thanks to Camera toart 

Be sure to catt them 
to line up the equipment 
for this f \\m.'- 

* Oth 4i?0sj 

•’Xox* HZ75)S977 

THE Vj/i.lTILjll.rl 1T1/1111 INC. 
456 W. 55th ST., NEW YORK, N. Y. 10019 • (212) 757-6977 
RENTALS o SALES O SERVICE 



You name die process. 

lor processor 
to handle it. 

Want to process 7389 with a silvertrack? There’s a Jamieson color processor 
designed to handle it. 

How about 35mm color negative/positive? We build one for that, too. 
Or how about super 8mm Ektachrome or 35mm slide duplicates? 

Jamieson makes processors for any process you want to conduct. 
There are a total of twelve models in Jamieson’s Mark IV and Mark IX 

series of color processors. Among the IV’s you’ll find the smallest, least 
expensive models now available; in the IX series, faster production machines 
competitively priced. 

For both series, Jamieson has a new track applicator with a vacuum 
back-up roller for ultimate reliability. 

All Jamieson color processors are built from basic modules that have 
been thoroughly proven through years of use in labs throughout the world. 
All models feature Jamieson’s patented tube tanks that hold about 1/15 the 
amount of chemistry required by ordinary open-tank designs. (That will save 
you money right there.) And all feature the industry’s gentlest, most reliable 
film transport system. 

Other Mark IV and Mark IX series features include: convenience in 
controls and operations — simple and easy to maintain —small in size and 
cost, high in quality and output —fast warm-up time, minimum chemistry. 

It would take a book to tell you everything there is to know about Jamieson 
Mark IV and Mark IX series color processors. 

So we wrote one. And it’s yours free for the asking. Simply write for our 
catalog on “Jamieson Color Processors.” 

You can begin processing with a Jamieson 
Mark IV series processor for as low as 
$13,280. Let us quote a Jamieson Color 
Processor for the process you want to 
conduct. 

JAMIESON FILM 

EQUIPMENT DIVISION 

COMPANY 
9171 KING ARTHUR DRIVE, DALLAS, TEXAS 75247 (214) 638-2660 
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"FIRE MOUNTAIN" 
Continued from Page 541 

height of the Empire State Building—a 
curtain of flame equal in magnitude to 
Niagara Falls and twice as high, cas¬ 
cading into the crater—a mighty river of 
lava pouring down the slopes at 30 miles 
an hour. 

All around us the ground was shaking 
violently and cracking open. Puffs of 
steam belched from fissures amid ferns 
and rocks. These warned of tremendous 
subterranean pressures that could blow 
us off the face of the earth. This came 
close to happening. In one case I de¬ 
cided to move to a vantage point a bit 
higher up in order to get a better camera 
angle. Seconds later a gigantic explosion 
obliterated the spot where we had just 
been standing. 

The cooling river of lava forms into mounds of rolling natural sculpture, leaving masses of gray, 
shiny rock such as this all around the base of the volcano. In Hawaii, such an eruption is regarded 
not as a destructive force, but as a land-building process. 

ment clean and operable. The pumice 
fallout from the cone, mixed with rain, 
formed an abrasive sludge that splat¬ 
tered onto the lenses. The problem was 
to try to keep them clean without 
scratching them. I squirted Kodak liquid 
lens cleaner onto the glass elements to 
wash off the fallout and then I used lens 
paper very carefully. Every ten minutes 
I used up a pack of lens paper. The 
camera was kept wrapped in sheets of 
plastic to protect it from the water and 
the constant shower of abrasive parti¬ 
cles. Changing of the film and magazines 
always had to be done under the cover 
of plastic bags and sheets. The "house¬ 
keeping" job was enormous, but it was 
one of the most important tasks of this 
assignment. 

After five hours of this kind of 
"combat photography", the fire foun¬ 
tain died abruptly, a drama came to a 
sudden end. I had experienced the full 
spectrum of emotions, ranging from awe 
to exultation to extreme terror. But 
now I felt empty, profoundly regretful 
that it was over. 

We descended the still-smoking 
mountain, with our film and camera, in 
a mood of desolation. Everything that 
had been lush and green before was gray 
now. Where the jungle had stood there 
remained only the grim specters of 
scorched tree trunks. It was depressing. 

Yet, "in the can" there was a film 
record of that magnificent moment 
when the volcano goddess, Pele, soared 
in flaming splendor from her "House of 
Everlasting Fire". 

That spectacular moment would live 
on in the form of "FIRE MOUNTAIN". 

Some of the scenes, especially the 
long shots, were filmed from a tripod, 
but a great majority of the footage was 
shot hand-held. In such cases, Ulf Beck- 
strom would stand behind me to lend 
support and steadiness and also to keep 
an eye out for imminent danger. When 
you are looking through the viewfinder 
you completely lose orientation regard¬ 
ing how close things are to you. Fre¬ 
quently the sea of red-hot lava would 
flow to within 15 feet of where I was 
standing. Beckstrom saved my life many 
times simply by dragging me away when 
the fiery lava got too close. 

The volcano is a super polluter, and 
never in my life have I encountered such 
a problem of trying to keep the equip¬ 

(ABOVE LEFT) The toxic fumes became so noxious as the film-makers approached the vent, 
that they were forced to don gas masks. (BELOW) In the wake of the volcano's fury—a ghostly 
gray landscape studded with the grim specters of scorched tree trunks, where a lush jungle had 
stood only hours before. 



(LEFT) All around them the ground was shaking violently and cracking open to expose new rivulets of red-hot lava. Puffs of steam came through 
fissures amid ferns and rocks. (RIGHT) Small eruptions of flame on the crusty surface warned of tremendous subterranean pressures that could have 
blown the film-makers off the earth. 

(LEFT) The author stands silhouetted against the fountain of fire. Many times the river of fiery lava coursed within 15 feet of where he stood 
engrossed in his photography, and he was repeatedly dragged out of the path of certain death by his super-alert assistant and editor, Ulf Beckstrom. 
(RIGHT) After five hours of "combat photography", the eruption died down abruptly and Kilauea went back to sleep. The native Hawaiians call 
this mountain "The House of Everlasting Fire" and regard it as the home of Pele, the volcano goddess. 

When Van Bork caught his first glimpse of this spectacular sight, he said: "This is the greatest show on earth!" But it was a puny understatement. He 
was facing a display that transcended the comprehension of mankind—a curtain of fire equal in magnitude to Niagara Falls, a mighty river of lava 
cascading down the slopes at 30 miles an hour. 



FREDDIE YOUNG GOES TO COLLEGE 
Three-time Academy Award-winning cinematographer meets 
with a group of Canadian college students and ends 
up by helping them make a documentary film on his visit 

By GEORGE WRIGHT 
Media Co-ordinator, Sheridan College, Toronto 

In the end, it was that we met 
Freddie Young. 

How else can we say it? He photo¬ 
graphed “LAWRENCE OF ARABIA", 
“DOCTOR ZHIVAGO", and "RYAN'S 
DAUGHTER"—and everything back to 
the beginning of time, it seemed. He was 
out of our league entirely. A master of 
the large format cinema, professionally 
accomplished during most of the history 
of motion pictures, just finished with 
one big film and ready to start another. 
It was just too much. But ... in the 
end ... we met Freddie Young in 
Toronto in October, 1970. 

There are three of us who teach film 
and one who works full time in the 
industry with Allan King Associates. We 
work free-lance and together as Central 
Medea Productions. Bruce Pittman, who 
works with Allan King, heard that 
Freddie Young, BSC, the famous cine¬ 
matographer, was coming to Toronto as 
part of an MGM publicity tour for 
David Lean's film “RYAN'S DAUGH¬ 
TER". He asked us if we wanted to have 
our students meet him. Sure. We talked 
about the date and arrangements to 
bring him to Sheridan College to talk to 
our film students. As we talked we 
thought further: "Why not shoot some 
film of this meeting?" 

The idea grew. The facilities, the 
date, the procedure—these were all fair¬ 
ly straightforward things to work out. 
The students would be eager to meet a 
man who had worked on some of the 
biggest and most famous films of the 
day. But what about Freddie? His tour 

was physically exhausting, we knew. 
And Freddie is not a young man. He has 
worked in film since 1917, in fact. 
Further, he was going to be talking to a 
casual group of long-haired kids, and we 
were going to complicate it by intruding 
actual shooting into the whole process. 
How would he react to all this? It would 
be entirely reasonable to expect him to 
reject the whole affair. A publicity tour, 
16mm film, freaky-looking kids, it 
would be just a little too much. To 
settle things, we had Bruce phone him 
in New York, his last stop before 
Toronto. He was extremely courteous. 
We were the first to phone him in 
advance, he said. So far so good. He 
went on to say that he was entirely 
agreeable; he was in our hands. That was 
far-out. Freddie Young in our hands! 

In the meantime, planning went on. 
We found that we could use the Sheri¬ 
dan still photography studio. That 
meant that the lighting problem was 
solved, since the studio had a lighting 
grid and a wide range of floor lights all 
balanced for 3200K. We could shoot 
Ektachrome 7242, then. However, there 
were other problems: the studio was 
like a barn as far as sound went; the 
floor was bare concrete; there were 
print-drying blowers operating nearby; 
an air-conditioning murmur spread 
everywhere; the studio was overlooked 
by galleries where students worked. In 
short, it was no sound stage at all, in the 
true sense of the term, and there was no 
way we could make it one. 

Then the inspiration struck: what 

about making a film about a simple 
little film being made? Why not use all 
the technical difficulties as integral fea¬ 
tures of the film? Let the soundtrack be 
busy and the location cluttered. The 
students could be their own crowd 

Freddie Young, BSC, who recently won his 
third Academy "Oscar" for photography of 
David Lean's film, "RYAN'S DAUGHTER", 
shown during his recent visit to Sheridan 
College. 

(LEFT) Freddie meets for a preliminary rap session with faculty members and students of the Sheridan College Department of Communications, 
during a tour of North America which he made in connection with the promotion of "RYAN'S DAUGHTER". (RIGHT) He answers questions and 
explains the techniques which he uses. 



(LEFT) During informal question and answer session, students who expected Young to be out of touch with their world find that he is really "with 
it" and that they are able to learn much from him about film-making. (RIGHT) At a meeting in the college's still photography studio, the students 
approach Freddie on the subject of making a documentary on his visit and he surprises them by accepting the idea and pitching in to help. 

control; they could be the lighting crew, 
the audience, and, of course, camera 
and sound teams as well. Further: let's 
get Freddie to set up the lighting and 
the camera for his own interview. Then, 
if we stood back and filmed the shoot¬ 
ing being set up, we would have, on the 
one hand, an interesting record of a 
master at work in rather trying circum¬ 
stances, and on the other, an extremely 
useful film for teaching film. And so we 
set up to do it—but of course, we had 
some problems. 

Freddie Young was no problem. He 
was great and he is great. His visit is the 
basic reference point in the school year 
for many students who listened to him. 
It is for the four of us, as well. But 
when he arrived, confusion reigned. 
Lights were still being dragged out, 
students were milling about, orders were 
being shouted everywhere (with nobody 
listening, of course), and the cameras 
were still being loaded. What we had 
was a coffee table and a couple of chairs 
half surrounded by clusters of cube-like 
still photography props for the student 

audience to sit, stand and lean on. We 
had a track cleared for a dolly-mounted 
Eclair NPR trailing a power cable. We 
were getting a sync sound by driving the 
Eclair and a Nagra IV from the AC 
mains. 

We wanted to have Freddie light the 
table and chairs, take his place at them 
and then give a few simple shot direc¬ 
tions for the student Eclair crew while 
he was talking. Peter Mallett, one of our 
basic four, and Miroslav Ondracek, a 
Czech director currently teaching at 
Sheridan College, were to talk with 
Freddie and moderate a discussion. 
Gino Matteo, Bruce Pittman, and myself 
were to shoot non-sync footage of the 
proceedings. The buzz of our own Bo- 
lexes was to add to the already high 
general sound level. However, we had 
worked out a placement pattern of the 
sound of uni-directional and cardioid 
microphones to get the key sound of 
Freddie's talk to stand out over the 
background ambiance. We had also 
arranged for a break in which to screen 
the massacre scene from "DOCTOR 

ZHIVAGO" in 16mm in order to help 
the students ask specific questions of 
Freddie. This is how it all happened— 
more or less. 

When Freddie arrived, he looked 
rather disgusted at the chaos. And it was 
obvious that 16mm was little more than 
home movies to him. But to a man who 
had mastered locations and crews all 
over the world, there was no great 
difficulty at Sheridan—once he had 
sized up what there was to do. Besides, 
the students were there to learn. In any 
case, he took over. Though he has 
worked with experienced men almost 
exclusively, he soon developed rapport 
with the students and his talk and his 
direction proceeded without a hitch. 
But there were hitches a-plenty on our 
side. 

We had decided to shoot two film 
stocks, Tri-X Reversal and 7242. We 
wanted to get a rougher, more docu¬ 
mentary feel to some of the footage so 
we felt that if we shot black and white 
on a set lit for color, we would have the 

Continued on Page 593 

(LEFT) The students were not quite ready for Freddie, but he soon whipped them into shape and brought order out of chaos. Though students did 
most of the work, he lighted the set and agreed to let his title of "Director of Photography" appear on the film. (RIGHT) During informal session 
after filming, the students, amazed at Young's energy, discover that his world is not so far apart from theirs after all. 



A SURVEY OF MOTION PICTURE FILM 
STOCKS AND LARORATORY PROCEDURES 
(NUT 1) An up-to-date state-of-the-art report on the 

various options available in basic raw materials 
and the alternative methods of processing them 

By RICHARD PATTERSON 

Few things can be as mysterious to 
the neophyte producer as dealing with 
the lab. Perhaps he recalls his feelings as 
a kid when he took his snapshots to the 
drugstore for processing and continues 
to regard laboratory processes as a kind 
of magic which he is not meant to 
understand. In any event, he is often 
baffled by the variety of laboratory 
procedures and surprised to discover 

that he has choices to make which he 
had not anticipated at all. Even sea¬ 
soned producers who are well acquaint¬ 
ed with laboratory procedures do not 
always understand the reasons for those 
procedures, although they accept them 
as necessary. 

What this article will attempt to do is 
survey the kinds of film in use today 
and the various laboratory procedures 

so that the film-maker can better under¬ 
stand the possibilities and limitations 
presented by any particular combina¬ 
tion of films and procedures. The dis¬ 
cussion will be restricted to Eastman 
Kodak films, but the principles should 
be relevant to other film systems as 
well. 

Films stocks can be classified accord¬ 
ing to the kind of emulsion they employ 

SCHEMES OF PRINTING 16mm COLOR PRINTS FROM 16mm CAMERA ORIGINALS 

Low Contrast Color 
Reversal Original 
7252 

B-and-W 
Reversal 
Work Print 
7361 

7234 EASTMAN Fine Grain Duplicating Panchromatic Negative Film 
7241 KODAK EKTACHROME EF Film (Daylight) 
7242 KODAK EKTACHROME EF Film (Tungsten) 
7249 EASTMAN Color Reversal Intermediate Film 
7252 EASTMAN EKTACHROME Commercial Film 
7254 EASTMAN Color Negative Film 
7256 KODAK EKTACHROME MS Film 
7271 EASTMAN Color Internegative Film 
7302 EASTMAN Fine Grain Release Positive Film 

7361 EASTMAN Reversal Duplicating Film 
7385 EASTMAN Color Print Film 
7386 EASTMAN EKTACHROME Reversal Print Film 
7387 EASTMAN Reversal Color Print Film 
7389 EASTMAN EKTACHROME R Print Film 

NOTES 

Where special effects are to be included, originals may be edited in “A” 
and "B” rolls. Where a color internegative or color reversal master is employed, 
the special effects can be introduced at this stage. 

0 
© 

The choice of printing system depends on a number of factors, including the 
types of printing and processing equipment available, the physical and chemical 
processing requirements for each film, and certain economic considerations. 
As a result, certain compromises may have to be accepted. 

The dotted lines indicate less preferable methods (from the standpoints of 
excessive contrast build-up or reduced definition). 



Modern film laboratories use highly sophisticated equipment to offer a wide diversity of services. (LEFT) Optical printer used in making blow-up 
and reduction prints. (CENTER) Color video analyzer is used in most labs for "timing" originals to be printed. (RIGHT) Technician working at 
animation stand. 

or according to the use for which the 
film is intended. In the first case, there 
are black and white or color films with 
negative-positive emulsions, reversal 
emulsions, or direct positive emulsions. 
In the second case there are camera 
films, duplicating films, release print 
films, and recording films. 

The traditional emulsion for motion 
picture work is the negative-positive 
emulsion. When this type of film is 
processed, the areas on the film which 
were exposed to the greatest amount of 

light retain the greatest amounts of 
silver and are therefore the most 
opaque. What this means is that original 
photography will yield a "negative" 
image, in the sense that the brightest 
areas in the scene will be reproduced as 
the darkest areas in the image. This 
negative image can then be used to 
produce a "positive" image by exposing 
a second piece of film through the 
negative so that dark or opaque areas in 
the negative will shield light from the 
second piece of film and produce corres¬ 

ponding light or transparent areas in the 
positive image when it is processed. 
This, of course, is what happens in 
"printing" a negative. 

Theoretically, the same film stock 
could be used to produce either a 
negative or a positive image, but since, 
in practice, negatives and positives are 
produced by different means, separate 
film stocks are designed for each pur¬ 
pose. Since a great deal more light can 
be used to expose film in a printer than 
Continued on Page 599 

(LEFT) Laboratory Developing equipment. Due to the wide variety of film stocks now available, many of which require unique developing 
processes, a modern film lab must offer a flexible list of services. (RIGHT) Most new equipment is modular, making it adaptable to a range of 
developing modes. (Photographs courtesy of Consolidated Film Laboratories, Hollywood.) 
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For NPR brochure, write 
Eclair Corp. at 7262 
Melrose Ave., Los Angeles, 
90046; or at 73 South 
Central Avenue, Valley 
Stream, New York 11580. eclair 
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VILIS LAPENIEKS 

AT WORK 

Shooting an hour-long 

CBS TV Special on the 

Tijuana Brass, Vilis 

Lapenieks decided to 

get a close shot from 

inside the bull ring 

at a rodeo. They said: 

“The bulls never touch that steel barrel.” But this one did. So Vilis got a great shot 

of 16,000 spectators upside down, until the battery cord came unplugged. Vilis 

had cuts, bruises and a broken arm; he hopes 

the bull had a headache. But the camera was O.K. 

They used it next day. An Eclair NPR. 



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 qyality 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 

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

fth 

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

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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FASTEST HANDLING SINGLE SYSTEM 
SOUND CAMERA IN THE WORLD. 
Canon Sound Scoopic 200. A single system sound-on magnetic news documentary camera. 
Designed for the TV news cameraman. Without comptomise. And with features long demanded ... 

REFLEX VIEWING through a 135° rotating mirror 
shutter. No beam splitter. No loss of light at the film 
plane. 

FULLY AUTOMATIC THRU THE LENS 

METERING with manual override control. F stops visible 
in the viewfinder. Instant open and return diaphragm 
for fast focusing. 

FILTER SLOTTED 12.5-75mm Canon zoom lens. 
Filter changeable in seconds. 

REGISTRATION PIN MOVEMENT. 
Assures perfect framing. 

LIGHT WEIGHT. 12 lbs. 6 oz. Including body with 
film chamber, lens, exposure system, sound heads and 
take-up spools. 

LOW PROFILE bottom load design for 200 feet 
daylight spools. Shoot from cars, doorways... anywhere. 

AND MORE. A 6 lb. 14 oz. over-the-shoulder 
amplifier/camera power pack in a single unit. With 
advanced automatic gain control with manual override. 
VU meter. Dual mike input. And a fast rechargeable 
battery that powers the camera, meter and amplifier 
through 2000 feet of film. Recharges in under 5 hours. 
Batteries interchange in seconds. 

ELECTRONICALLY GOVERNED MOTOR 
Insures accurate sound speed. 

MODULAR TWIN SOUND HEADS. Snap in 
and out in seconds. 

Feature for feature, Canon Sound Scoopic 200 adds up 
to getting the news faster than ever. See it in action at 
your Canon dealer. Or write us for more information. 

~vsrr- 

far m 
mm* mm 
«* mtrnmi 

canon 
SOUND SCOOPIC 200 
Janon U.S.A., Inc. 
>4-10 Queens Boulevard 
Voodside, New York 11377 



your new 
DIRECTOR’S 
FINDER 
“You must be kidding! A Beaulieu R16B 
as a directors viewfinder?” 

Think about it for a minute. Here’s a 
quick access, semi automatic 16mm cam¬ 
era for the producer to put his pre-produc¬ 
tion thoughts on film. How many times 
have you had to pre-seli the customer? 
Why not storyboard and pre-sell on film. 

Let us show you how. 

A reciprocating 45° angled mirror shutter alternately 
directs 100% of the light to the viewfinder or 100% 
of the light to the film, thus permitting easy viewing 
even under low light levels. The gossen photoelectric 
cell, built into the finder system accurately controls 
the exposure of the film. 

Write, wire or phone 

BRENNER PHOTO CO. 
5215 Wisconsin Ave., N.W. Washington, D.C. 20015 

(202) 244-3800 
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Optical “dolly” shots 
in Super 8: 

Beaulieu insists on 
variable speeds 

in an electric 
zooming system. 

Set your own zooming Forward and reverse 
time between 2 and 12 seconds speed zoom switches 

In a costly cine-camera, you expect to find an elec¬ 
tric zoom with, at the very least, 2 or 3 zooming 
speeds... 
Beaulieu is more demanding than you are. The zoom 
system on the 4008 ZM 2 will respond from maximum 
to minimum focal length, at any zooming speed 
between 2 and 12 seconds - exactly the sort of ad¬ 
vanced feature you find on professional motion 
picture and television cameras. 
But why should Beaulieu have drawn the line here ? 
Macro filming. You can film in perfect focus down 
to a distance of 1 mm (less than 1/25” !) from the 
subject, without any additional equipment, and fill 
the entire screen with a tiny field measuring only 
21 mm x 15.5 mm (0.83” x 0.61 ”). 
Filming speeds. You can choose from 70 different 
filming speeds, ranging from slow-slow to highly 
accelerated motion. And if you are even more 
demanding, you can change speeds while actually 
filming. 
Viewing. 100 % of the light is directed into the view¬ 
finder, and the image is enlarged to fill your entire 
visual field. 

*k 

Other technical advances : “Reglomatic” system 
determining the ideal exposure. Critical focusing 
device. Long-lasting nickel-cadmium accumulator 
batteries. Interchangeable lens. Variable shutter. 
Remote control sockets. 8-64 mm Angenieux zoom. 
NEW! The 4008ZM2 is now equipped for sound 
synchronization (3 systems: Synchro-Pilot - E.T.S.- 
Erlson). 
Get all the facts on the Beaulieu 4008 ZM2, the Ulti¬ 
mate Super-8 ! See a demonstration at your finest 
camera store or write Cinema Beaulieu, 14225 Ventura 
Boulevard, Sherman Oaks, California 91403. We will 
send you a handsome full color 16-page brochure 
on the new Beaulieu 4008 ZM2. 

CINEMA Beaulieu- 
A DIVISION OF HERVIC CORPORATION 
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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 ASC 
MANUAL has all the answers 
about underwater cinemato¬ 
graphy: UNIQUE PROBLEMS- 
CHOICE OF U/W EQUIPMENT 
— LENSES—LIGHTING PROB¬ 
LEMS EQUIPMENT-HOUSING 
FOR ENCOUNTERED U/W- 
EXPOSURE-COLOR CAST- 
WATER TURBIDITY-SELEC¬ 
TION OF FILM-COLOR COR- 
R ECTION—ARTI F I C I A L 
LIGHTING U/W-SUBJECT 
AND EQUIPMENT COLORS- 
UNDERWATER DAY-FOR- 
NIGHT EFFECTS-SUBMERG- 
ED CAMERA MOUNTS-65mm 
-35mm-16mm UNDERWATER 
CAMERAS AND HOUSINGS. 

OFFICIAL PUBLICATION 
AMERICAN SOCIETY OF CINEMATOGRAPHERS 

DIRECTOR JOSEF LEYTES 
SAYS: 

The filmmakers of today are be¬ 
coming continually aware of the crea¬ 
tive values of their tools. Lacking the 
knowledge of how to make the most 
of their equipment is comparable to an 
artist who, though amply supplied 
with variety of colors, lacks the brush. 

The third edition of the AMERI¬ 
CAN CINEMATOGRAPHER MAN¬ 
UAL serves as a brush-a key to 
solving many problems of filmmaking 
for any ambitious filmmaker. 

California residents please remit 5% Sales Tax (.75 per Manual). 
Foreign Buyers please pay by International Money Order or U.S. Funds 
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WELCOME 
FILM/TAPE 
By GARY JONES 
Director of Film Services, 

WFAA Productions 

ABOARD THE 
BANDWAGON 

Report on a happy "marriage" of tape and film 
when the video medium is used for the electronic 
editing and assembly of 16mm motion pictures 

Prophets of doom and pundits of 
every ilk point to the economic gloom 
settling over the television industry. 
Consequently, everyone—networks, lo¬ 
cal stations and advertising agencies 
included—is looking for means of lower¬ 
ing television production costs. Many 
producers have turned to video tape for 
producing less expensive commercials 
and programs. However, the real key to 
economical television production— 
without sacrificing quality or creativ¬ 
ity-may be through electronic editing 
and assembly of 16mm film. 

Video tape's superiority as a conven¬ 
ient, high-quality method of television 
distribution is well recognized. Sixteen- 
millimeter film's economy and flexi¬ 
bility have long been selling points. 
Now—thanks to videotape time-coding, 
electronic workprints with individual 
frame addresses, computer editing de¬ 
vices, disc recorders and the like—the 
best features of 16mm film and video 
tape may be combined into a television 
production method uniquely suited for 
an electronic medium. 

As a 16mm film-maker and videotape 
director, I was initially encouraged by— 
though understandably skeptical of—the 

potential opportunities afforded by 
film/tape assembly. If it worked, I could 
see visions of 16mm film ousting 35mm 
from its place of preeminence in tele¬ 
vision program and commercial produc¬ 
tion. Lower production costs would 
assure 16mm's ascendency—but only if 
(and it's a big "if”) electronic assembly 
would insure better quality 16mm tele¬ 
vision reproduction while maintaining 
the finesse and accuracy of proven film 
editing methods. And after weeks of 
working with the newest film/tape sys¬ 
tem, I am pleased to find that it works! 
Refinements in techniques and equip¬ 
ment are needed in some areas; but I am 
so enthusiastic over what I have seen to 
date that I want a good seat on the 
electronic film bandwagon. 

At WFAA Productions our electronic 
film editing begins with the transfer of 
original 16mm footage to video tape. I 
prefer to work directly with ECO 7252, 
because the film's excellent definition, 
low contrast and rich color qualities 
come across beautifully on the tele¬ 
vision screen. If we have double-system 
sound, the 16mm mag film is rolled in 
simultaneously from a film recorder in 
selsyn/telecine interlock. 

WFAA Productions film editor Ann Cooper and director Jim Rowley discuss the next cut on a 
60-second film commercial being assembled electronically. The electronic editing process begins 
with the transfer of original 16mm footage to video tape, with each frame "tagged" by means of 
a time-code generator. The resultant tape serves as an electronic workprint. 

WFAA videotape operators, Mike Castaneda 
and Lonnie Shields, shown programming the 
Ampex HS-200 video disc recorder. Success 
of method depends upon top-notch techni¬ 
cians and equipment. 

While engineers record the film upon 
two-inch video tape using two Ampex 
2000 high-band quadraplex video tape 
recorders (VTR's), a time-code gener¬ 
ator tags each television frame (30 per 
second) with an electronic address 
which is stored on a cue track. (Two 
high-band copies of the wild footage are 
needed for A-B roll assembly.) At the 
same time we also record the film upon 
a one-inch tape with each frame-address 
number appearing in the picture. This is 
our electronic workprint. 

The actual film/tape editing is done 
in a private work area—away from the 
noise, bustle (and expense!) of our 
broadcast-quality recorders. Editing 
one-inch video tape presents no problem 
to the film editor. Our editors have 
found electronic film editing desirable 



because the speed and instant playback 
characteristics help keep themselves 
from “breaking stride” in the creative 
process. Later on in the assembly, it is 
easier to keep the ideas flowing and 
enthusiasm high because the editor can 
immediately sea and evaluate a particu¬ 
lar effect or dissolve. 

If we are dealing with silent film/ 
tape, then we usually edit to a mixed 
sound track recorded on the VTR from 
four-track audio tape or 16mm mag 
film. If we are editing double-system 
sound, we may either mix the other 
audio tracks after assembly of the video 
or may use the VTR's two-channel 
audio system. 

It requires two VTR's to make a 
rough-cut workprint tape. One machine 
is used for viewing wild footage and the 
other is needed to assemble the edited 
scenes. We use Sony Model 320 VTR's, 
which allow us to view individual frames 
and to rock the frames back and forth 
in order to make precise editorial judg¬ 
ments. The Sony 320 has an editing 
system which permits clean "cuts” with 
the ability to do insert or "in-and-out" 
editing. Switches on the 320 allow 
cutting between machines to find the 
exact frame for a matched cut or 
dissolve. Lengths of dissolves must be 
noted, for one cannot put grease-pencil 
"X's" onto video tape. However, our 
editors do have instant, full-color, sync- 
sound playback of the material being 
edited. And this playback shows the 
editor more closely what his efforts will 
look like on television, because he or 
she is watching a Sony Trinitron 12" 
TV monitor instead of a film viewer. 

Once the edited workprint meets 
with the editor's (and client's?) approv¬ 
al, he reads the start and stop frame- 
addresses for every scene on the work- 
print and enters them—along with dis¬ 
solve lengths and desired optical effects 
—upon an easy-to-follow worksheet. At 
this point, the editor (if one of ours) or 
a WFAA Productions assistant (if the 
editor is a totally film-oriented indi¬ 
vidual unused to computer assembly) 
then translates the frame address into a 
simple computer program. The program 
takes but a few minutes to write and 
involves infinitely less time and trouble 
than searching out and conforming 
original film. Next, the information is 
entered into our Ampex RA-4000 ran¬ 
dom access programmer, which auto¬ 
matically finds the proper scenes on the 
wild footage rolls and records the mas¬ 
ter. Flashing time codes, luminescent 
television monitors and VTR's starting 
and stopping upon a computer's silent 
command provide a space-age aura to 
film/tape assembly. 

Close-up of Sony monitor showing frame from "electronic workprint". At the same time 16mm 
film footage is recorded on two-inch videotape for the actual A & B roll editing, a separate 
transfer is made onto a one-inch reference tape, with each frame-address number appearing in the 
picture area. 
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However, all the electronic "pizzazz" 
does not detract from the business at 
hand. If necessary, an editor may make 
changes or additions immediately. The 
master tape may be erased and reused as 
many times as needed. Once the final 
assembly has been approved, the fin¬ 
ished film/tape commercial or program 
is ready for prompt duplication and 
distribution. 

There are many advantages gained by 
16mm film/tape post-production. While 
avoiding the expense, cumbersome tech¬ 
niques and maintenance requirements of 
electronic photography, a producer also 
ends the waiting and costs for printing 
and additional chemical processing 
steps. 

Special effects which would require 
hours or days to obtain through an 
optical film printer are integrated into 
the master footage at the touch of a 
button. And these electronic 16mm 
effects—split screens, wipes, keys, freez¬ 
es, reverses and the like—are sharper 
than the same effects optically printed 
onto 35mm film and then shown on a 
television screen. 

Once film has been transferred to 
video tape, it will never discolor, streak, 
scratch or get dirty. Plus unlike 16mm 
or 35mm film, a large number ofvideo- 
Continued on Page 614 

WFAA Productions Director of Film Services, 
Gary Jones (standing), looks on while WFAA 
Videotape Supervisor Bruce Harris enters elec¬ 
tronic film assembly information into Ampex 
RA-4000 random access programmer. 
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ON LOCATION WITH 
“THE GODFATHER" 

On the sidewalks of New York (and Hollywood and 
Sicily), rules are broken as off-beat photographic 
techniques are applied to filming of best-selling novel 

By GREGG STEELE 

En route to farther-off places, 
American Cinematographer Editor Herb 
Lightman stopped off in New York to 
observe filming on the Paramount pro¬ 
duction of “THE GODFATHER", 
adapted from Mario Puzo's best-selling 
novel and directed by Francis Ford 
Coppola. 

To be photographed mainly on loca¬ 
tions in New York, Sicily, Hollywood 
and Las Vegas, this production is the 
first to use the new Mark VI Cine- 
mobile. Originally, at Paramount's re¬ 
quest, this new model of a "studio on 
wheels" had "THE GODFATHER" 
painted on its sides in gigantic letters, 
but the identification attracted such 
huge crowds of onlookers, that the 
inscription had to be painted over. 

Filming observed by Lightman in¬ 
cluded various locations on the streets 
of Manhattan (including the exterior of 
Bellevue Hospital), plus an important 
sequence on Staten Island, where several 
large houses had been enclosed by a 
stone wall to simulate "the Mall", 

stronghold of the gangster chieftains 
who are the main characters of the 
story. 

In the following interview. Director 
of Photography Gordon Willis explains 
his visual approach to this particular 
assignment and details some of the 
unusual and rule-breaking techniques 
which he is utilizing: 

QUESTION: I understand that you are 
using a rather unusual photographic 
style in this film. Can you tell me a bit 
about the effects that you're after and 
the mechanical means you're using to 
achieve them? 

WILLIS: Yes. When / first received this 
assignment / thought about all kinds of 
sophisticated ways to introduce this and 
that, but / finally came to the basic 
realization that this film, especially be¬ 
cause it's a period film, should be kept 
mechanically simple—and Francis 
Coppola feels the same way about it. In 
all of the films I've shot I've tended to 

do the same thing philosophically—but 
none of them look the same, even 
though the attack is the same. 

QUESTION: If I understand your mean¬ 
ing correctly, you are saying that you 
can arrive at a number of different 
results by using the same basic philos¬ 
ophy as a common denominator. If you 
were to sum up that philosphy in a 
sentence or two, how would you state 
it? 

WILLIS: I think / would say: "See what 
you're looking at. Don't walk into a 
situation and re-manipulate it. Look at 
it!" There are too many people in this 
business who find a location that is 
exciting and then instantly proceed to 
rebuild it photographically. They forget 
why they chose that location in the first 
place. / don't mean that you shouldn't 
light anything. / simply mean that you 
should light it so that you still have 
what you came there to get. It may 
mean that you won't have to do any 

(LEFT) On Staten Island, New York location for Paramount's production of "THE GODFATHER", crew unloads equipment from new Mark VI 
Cinemobile, in use for the first time on this picture. (RIGHT) Director of Photography Gordon Willis, behind Arriflex camera, studies the subject as 
he lines up for the next shot on the sidewalks of New York. Willis exposes Eastman 5254 negative at ASA 250, pushes it one stop in development 
for more translucent negative. 
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(LEFT) Inside bar location in Brooklyn, director Francis Ford Coppola (center) coaches actors for assassination sequence. The film will utilize as 
many actual location interiors as possible in New York, Hollywood and Sicily. (RIGHT) Cinematographer Willis takes a light reading inside dimly-lit 
Brooklyn bar. He calculates exposure critically, but resultant negative must be printed precisely right to preserve desired visual effect. 

lighting at all. But then again,-it may 

take you quite a while to work it all out 
so that it still looks the same. But see 
what you are looking at. Retain what's 
there. 

QUESTION: In applying your philos¬ 
ophy to "THE GODFATHER", what 
kind of style have you arrived at and 
what are the mechanics involved? 

WILLIS: In this particular case, / felt 
that the film should be brown and black 
in feeling, and that occasionally it 
should be hanging on the edge from the 
standpoint of what you see and what 
you don't see. A lot of cameramen work 
to increase the quality of an image, but 
in this specific case I'm working to 
decrease it. Most cameramen work to 
make the image as structurally sound 
and smooth as possible, but it's been my 
personal feeling that this isn't the best 
way to handle a contemporary story— 
and now that I've thought about it, I'm 
convinced that it's absolutely the wrong 
way to photograph a period story. 

QUESTION: Translating that conviction 
into sheer mechanics in this case, what 
are you doing mechanically to follow it 
through? 

WILLIS: I've photographed all of the 
material so far—and will continue to 
photograph it—so that the negative is 
not a super-heavy, thick type of nega¬ 
tive. Theoretically, the negative is about 
one-half stop underexposed, but it's 

even more than that, according to the 
way that / rate the Eastman color 
negative. But getting back to the point, 
/ feel that this film should have a brown 
look to it, with occasionally a bit of 
that 1945 blue-black in it. / think it 
should look like a newspaper photo¬ 
graph in bad color—a black and white 
print out of the New York Times, with 
a little color introduced. 

QUESTION: Something like a bad roto¬ 
gravure? 

WILLIS: Right! That's exactly what / 
mean—but it should be well thought 
out, so that the effect means something 
on the screen. Before we started shoot¬ 
ing, / sent Technicolor some material 
and told them to print it several differ¬ 
ent ways in terms of dye-transfer and 
duping, so that we could find the area in 
which it would print well according to 
what we've just discussed. They were 
very co-operative and came up with 
some nice things. When / got the materi¬ 
al back / picked one dupe that / thought 
would do the job and, hopefully, when 
the shooting is finished, the entire film 
will be duped in that manner, using the 
dye-transfer process, and it will look 
right. 

QUESTION: What is your feeling about 
visible grain in this particular picture? 

WILLIS: / feel that the grain structure 
should be more prominent that usual. 
Now, this is nothing new. A lot of 

people have said: "I want everything to 
look messy.''—but there is a very thin 
line between "different" and "lousy". / 
mean, you can get so abstract that you 
have no point of view, and everything 
you do is really meaningless. It's just 
sloppy work and nothing more. I'm not 
a believer in using grain structure and 
things like that to cover up something 
that is essentially not good to begin 
with. / believe that if you start at the 
bottom and make everything very good 
—and then use such things as grain 
properly—it'll work. 

QUESTION: This unusual "bad roto¬ 
gravure" visual style we've been discuss¬ 
ing—do you intend to use that con¬ 
sistently throughout the entire picture? 

WILLIS: No—it wouldn't be right to do 
that, because the action of the story 
moves from New York to Hollywood to 
Sicily. This brown, sort of broken-down 
quality I've described relates to the New 
York sequences, but not to those that 
take place in Hollywood. / plan to 
emphasize the contrast between the two 
locales by giving the Hollywood se¬ 
quences a cleaner, crisper, sort of West 
Coasty, California quality—which 
should be a bright, hard image. In 
juxtaposing the two—in cutting from 
New York to California—there should 
be a very definitive difference in rela¬ 
tion to the atmosphere and the people. 

QUESTION: How, then, do you intend 
to handle the Sicily sequences? 
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(LEFT) Willis and Coppola discuss set-up for an upcoming scene. They are in complete accord on photographic treatment of "THE GODFATHER", 
agreeing that it should be kept simple, but that each major shift in locale should be given a distinct photographic style to suit it. (RIGHT) New 
Cinemobile Mark VI, parked outside St. George Hotel in New York. Director of Photography calls this van "contemporary, well thought-out, a 
meaningful piece of equipment for any cameraman or producer." 

WILLIS: In terms of the dramatics of 
the story, the feeling of New York 
carries over to Sicily—but not exactly. It 
will be brown, but smoother. The color 
quality will be the only thing I'll carry 
over to Sicily. In other words, when we 
deal with the family in New York, it's 
like a broken-down, melted-down Sicily 
—but the essence of it is there. Sicily 
will be olive and nice and warm and 
sunny. ' 

QUESTION: What mechanical method 
do you intend to use in order to achieve 
that effect? 

WILLIS: Well, I've never been to Sicily, 
but after doing some research I've 
arrived at the conclusion that the Sicili¬ 
an sequences should be very rich and 
very brown—with a very creamy kind of 
feeling. It seems to me that the way to 
attack a thing like that is to over-state 
it. So, / plan to photograph Sicily 
through rather heavy chocolate brown¬ 
ish filters. Brown is a nebulous color, 
but there are times when it can be very 
beautiful on the screen because it tends 
to make everything very rich, in a 
monotone sort of way. It desaturates 
the primary colors. / plan to photograph 
all of the Sicilian exteriors that way. 

QUESTION: What about the interiors? 

WILLIS: I'll use chocolate filters, but 
they won't be nearly as heavy as the 
ones / use outdoors. I've had a series of 
gelatin filters made up in varying densi¬ 
ties of the chocolate tone, and I'll use 
the lighter ones inside. This should give 
me a good relativity between the interi¬ 
ors and the exteriors in Sicily. 
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QUESTION: You mentioned earlier 
something about the way you rate the 
Eastman color negative—implying that 
this is different from the normal rating. 
Can you explain that? 

WILLIS: Well, for example, if you take 
a roll of Eastman color and expose it 
under the conditions that Eastman 
recommends—which is ASA 100 for 
interiors and ASA 64 for exteriors— 
you'll get very nice photography and it 
will certainly print well. But Eastman 
has built a margin for error into the 
film. It allows for my error, for the 
laboratory's error, for everybody's 
error. It's right for Eastman to build the 
material like that, because if they cut it 
too dose a lot of people would make 
mistakes in using the film. So / can 
understand and appreciate why they 
rate their film the way they do. How¬ 
ever, / started out by shooting the film 
at the established rating several years 
ago. Then / began to experiment with 
lowering the ratings. First / dropped it 
one stop and rated it at ASA 200. / had 
the lab push it an extra stop and 
everything looked fine. Then I exposed 
it at ASA 200 and had them process it 
normally, without any pushing. When / 
saw it on the screen / thought it looked 
terrific. / mean, it was a lovely image 
and / liked it. So, / shot all of the 
interiors for "THE LANDLORD" and 
for "LOVING" with the film rated at 
ASA 200 and no pushing in the lab. The 
result has a very specific quality. 

QUESTION: But what did you mean 
before when you said that you would be 
one-half stop under-exposed, according 
to your method of rating the film? 

WILLIS: What / meant was that right 
now / am using a variation of the 
formula. I'm exposing at ASA 250, and 
having the film pushed one stop in the 
lab, which means that, theoretically, I'm 
under-exposing one-half stop. The truth 
of the matter is that / like the look of 
that result. It appeals to me because the 
film becomes more translucent. You can 
see through the colors, rather than 
having them just sticking on the screen. 
Because the fog level is raised slightly in 
the pushing, the material tends to have a 
kind of foggy, not-quite-there look 
which, at times, is quite nice. 

QUESTION: Doesn't this method leave 
very little latitude in printing? 

WILLIS: Exactly. It means that once 
I've got the basic quality / want on the 
negative, the lab can do very little to 
jerk it around. / can expose it for the 
way / want it to end up on the screen. 
Some people complain that the way / 
expose it they can't do this and they 
can't do that with it. They can't print it 
up, for example—and that's exactly why 
/ expose it that way. Film material is 
designed to be printed in one range and 
one range only. / don't like giving a lab 
the flexibility to print it up and down, 
because sooner or later someone, some¬ 
where, in some little room will decide 
that it should be a little more this way 
or that. He'll straighten it out for you. 
Everything will be just perfect—and it 
will be a disaster. So, / don't like to give 
the lab a full negative for two reasons. 
The first is an aesthetic reason; / don't 
like the way it looks on the screen. 
Secondly, it gives me the security of 
knowing that they won't be able to do 
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anything to it because they can't print it 
up. If they try to print up what I've 
shot, it will fall apart. 

QUESTION: On the other hand, that 
means that you have to be very exact in 
your exposure. Isn't that so? 

WILLIS: Yes, / certainly have to be— 
but I'm very proud of the fact that I'm 
very meticulous in the way / expose 
film. That doesn't mean that / take 
hours. I'm actually very quick, but quite 
consistent in the way / expose material. 
I'm very sure of relativity. In other 
words, / know what something is going 
to look like a stop over the key or a 
stop and a half under the key. / never 
make general exposures. / always expose 
for something specific in the scene— 
always—and everything else in the scene 
relates to what / expose for. / know 
how the material is going to print, and it 
prints on one light throughout the 
movie. / tell the lab the pack to use and 
the light to use, and if they'll do it that 
same way from day to day they'll be 
pleasantly surprised. The relationship of 
under-exposure to over-exposure to 
normal exposure will all fall in properly. 
It's when they try to level everything 

About location shooting, Willis advises: "See 
what you're looking at. Don't walk into a 
situation and re-manipulate it. Look at it!" 

off that they get into trouble. It won't 
work. 

QUESTION: I notice that you're using 
the new Mark VI Cinemobile on this 
picture, which is the first time it's been 
used by anyone. How is it working out? 

WILLIS: I've never used a Cinemobile 
before on any movie. / wish / had. When 
/ sat down and thought things out prior 
to starting this film, / realized that, of 
all the films I've worked on, if / didn't 
keep my end of this movie relatively 
tight and simple, it would look like the 
Normandy invasion. There would be 
trucks and bodies strewn all over the 
place. It's not that I'm using more 
equipment than / usually use. I'm using 
the same amount. It's just that there's a 
tendency for things to grow out of 
proportion on a "big" movie, or one 
that's had a lot of publicity. / wanted to 
keep my part simple. 

QUESTION: How did you happen to 
decide upon using the Cinemobile? 

WILLIS: / went out to California to talk 
to Fouad Said because / thought he 
might have something to offer that 
would help me keep things fast and 
simple. After talking and thinking and 
working with him for a week / was very 
impressed and decided that what he had 
to offer was terrific. We've been using it 
for some time now and have found it to 
be excellent. The people he sends along 
with the truck are excellent, too. 

QUESTION: Do you find that you can 
carry everything you need for a big 
picture like this? 

WILLIS: We've packed more firepower, 
so to speak, into that Mark VI than 
most people have got strewn over eight 
or ten trucks on the average movie. 
What I'm saying is, of course, based on 
my philosophy of making a movie. 
There are a lot of people in this business 
who still haven't given up using arcs. / 
gave them up long ago. So, even though 
the Cinemobile provides much room for 
arcs, if you choose to use them, / don't. 
/ use that space for other types of lamps 
and things which / feel are of more 
value in shooting a picture. I've found 
the unit to be excellent. It's contem¬ 
porary. It's well thought-out. It's a very 
meaningful piece of equipment for any 
cameraman, any producer. You can load 
and unload from both sides of the 
vehicle. The way it's designed, you can 
pull things off as you need them, 
without having to unload the whole 
truck to get at one thing. 

Cinematographer checks scene through view¬ 
ing glass, as camera is set on high parallel for 
shooting of sequence at "the Mall" location, 
Staten Island. 

QUESTION: Is there anything it doesn't 
have that it should have? 

WILLIS: Not really, even though there 
is one thing that we hadn't planned on. 
/ happen to use hundreds of feet of 
Elemack dolly track, because / believe 
that if you're going to make dolly shots, 
you'd better be able to make them fast. 
Anyway, we hadn't planned on taking 
along 200 feet of Elemack track. How¬ 
ever, we've got it stacked on top of the 
van and it fits fine, because he provided 
for that with a railing area. I'm very 
delighted with the way Said has extend¬ 
ed himself. He listens well and he'll 
incorporate your suggestions into his 
equipment. He'll keep making design 
changes, too, which I'm very happy 
about. / don't presume to speak for 
other people, but in my department / 
feel that he's made a major step forward 
in helping to modernize the business. 
He's made it easier and less costly for 
people to shoot, and that's very im¬ 
portant. Movies cost enough money. 
There's no point in spending your entire 
day working as a parking lot attendant 
so that you can make a shot. I'm 
delighted with these trucks and I'll use 
them whenever / can—forever, if / can 
get ahold of them. ■ 
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Whether you’re “new wave” or 
“old guard,” you may not agree 
that silence is golden — but you’ll 
probably admit it costs. In terms 
of expensive preparations. Shoot¬ 
ing restrictions. Or both. 

No more. Not since CINE 60 
introduced the battery-powered 
fiberglass Blimp for Arriflex 35 
cameras. Weighing only 19 
pounds, the “60” Blimp permits 
sync sound shooting in even the 
most restricted spaces. With all 
standard lenses—even 18mm 
wide-angle lenses* can be used 
without vignetting. 

But that’s just the beginning. 
The CINE 60 Blimp incorporates 
a number of exclusive features 
that make set-up and shooting 
easier. Starting with improved 
camera accessibility — the cover 
detaches completely, putting all 
camera controls and adjustments 
instantly within reach. Inside the 
housing, the camera and its con¬ 
stant-speed motor are mounted 
on the CINE 60 Offset Motor Base, 
which reduces camera and motor 
vibration. The base, in turn, rests 
on a shockproof rubber platform 
within the housing, providing fur¬ 
ther isolation and firm support. 

IIATIAIHP 

INu IAN I 
QUIET 

Several layers of different sound 
absorbing materials line the Blimp 
toprovide utmost sound reduction. 

The Blimp is simple to operate. 
A new, gear-driven mechanism 
permits smooth, accurate follow- 
focus from the outside via a large 
knob. All other controls and con¬ 
nections — power input, sync out¬ 
put, camera on-off switch and 
control lamp are conveniently 
placed on a rear control panel. 

There are many more reasons 
why the CINE 60 Blimp has en¬ 
joyed instant acceptance and 
wide popularity among profes¬ 
sional filmmakers. Why not send 
for our brochure? 

*the Angenieux 25-250mm Zoom 
can also be used, with a special 
adapter. 

CINE 60 has a number of other ex¬ 
clusive time- and money-saving 
products for the professional film¬ 
maker, including: 
The Power Belt available in volt¬ 
ages from 6 to 30V, this easy-to- 
wear belt provides portable, even¬ 
ly-distributed power to run all 
professional cameras (and sun 
guns!). With built-in charger and 
plug-in coiled power 
cable, it is one of the 
most widely-used 
power sources avail¬ 
able today. 
® U.S. Patent #3274476 

For details on these and any of 
the other products in our line, 
please call or write: 

I NCORPORATED 

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



Baby your film 
with cradle drive. 

Pako Cine Processors I effect which guards against 
tension spurts and virtually 

jS| eliminates film breakage. 

I "The unique cradle drive sys- 
p tem is available for any of the 

Pako Cine/Strip Systems 
aagJP listed below. 

For more information about 
Cine/Processors, contact your Pako Distributor 
or write to Pako Corporation. 

Don’t let your film take the wM 
brunt of film processing ten- SI 1 
sion. Coddle it with cradle UPWw a 
drive—unique bottom drive U&jT' JSFr**' 
system for Pako Cine/Strip ^§p , |.|| Fm 
Processors. You get precise, ?1 
uniform tension (regardless of film 
width) and no adjustments are re¬ 
quired. And you can stop worrying 
about broken or damaged film due to tension. 

Each bottom spool has a soft silicone rub¬ 
ber tire and “floats” in a separate metal cradle. 
When film tension is low, the cradles drop down 
and the spools function as idler rollers (each spool 
has a ball bearing core for minimum suction.) As 
tension increases, the cradles and film spools are 
pulled up against the drive roller to reduce strain 
on the film. 

Every cradle spool moves independently to 
the “drive” or “idle” position to keep tension 
within safe limits. The result is an equalizing 

MODEL FOR 

Ektachrome .... 
Kodachrome .... 
Anscochrome . . . 
Eastman Color Print 
Kodacolor  
3M Ferrania .... 
Agfa-Gevaert .... 
B/W (neg., pos., rev.) 

Pako Corporation, 6300 Olson Memorial Highway, Minneapolis, Minnesota 55440 

|»85 Processing Systems for the Photographic, Motion Picture, Graphic Arts, Medical and Industrial X-Ray Industries. 



New Eclair ACL: 
half the size and 
half the weight! 

Sync sound and silent running 
in a camera that weighs 8V2 pounds 
and is less than a foot long. 

Ken Nelson has made a short documentary 
film with an ACL. “In the past, I’ve always 

looked around for a place to rest the camera 
between shots,” says Mr. Nelson. “But with 
this new one, I found it didn’t occur to me to 
put it down.” 

With its 200 foot magazine and without a 
lens, the ACL weighs less than 9 pounds and 
measures IIV2 inches from front to back. Half 
the size of its competitors. Less than half the 
weight. 

This is the most inconspicuous camera on 
the market. It’s completely silent, of course. 
Hand-held, it’s much smaller and lower than 
your head, as you can see. The battery weighs 
about a pound and fits into your pocket. 

And the ACL is fast. You can change its 
clip-on magazine in less than five seconds. No 
threading; no need to touch the film at all. Film 
maker Eric Saarinen says: “This is the first 
silent camera you can run with.” 

The ACL has a crystal-control motor. 
Sync sound with no connection whatever be¬ 
tween camera and tape recorder. Fantastic 
accuracy. Sync error is less than V2 frame in one 
continuous 200 foot take. That’s 8,000 frames. 

What else? A universal lens mount that 
lets you use any lens with any mount. Ex¬ 
tremely bright and precise reflex viewing, with 
a viewfinder that rotates 360 degrees. And a 
price that’s considerably lower than the com¬ 
petition. 

For more information, ask us for our free 
ACL brochure — and the price list. 

eclair 
Eclair Corporation: 7262 Melrose Ave., Los Angeles, Calif. 
90046; and 73 S. Central Ave., Valley Stream, N.Y. 11580. 
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HELIVISION II 
After a dozen years of evolutionary development, 
a French anti-vibration system for professional 
cinematography from a helicopter reaches a stage 
where it is light in weight, more compact, and 
adaptable to a much wider variety of aircraft 

(ABOVE LEFT) A third stage in the development of Helivision, shown with an Eclair Cameflex and 25mm-to-250mm Angenieux zoom lens 
mounted. (BELOW LEFT) The Arriflex configuration of Helevision I. This rig weighed 237 kilos (almost 500 pounds) and was so cumbersome that 
its use was limited to mounting only in larger aircraft. (RIGHT) Helevision II, which, by comparison, weighs less than 70 pounds and features 
simplicity of suspension and displacement fore and aft, giving the operator a greater front or rear shooting angle, as desired. 

Back in 1958 a man named Albert 
Lamorisse saw the possibility of creating 
a new dimension in motion pictures and 
set about making the first patented, 
practical, anti-vibratory system to be 
used in professional cinematography 
from a helicopter. His development of 
HELIVISION earned him an interna¬ 
tional reputation and the films he made 
brought many prizes home to Paris— 
including an "Oscar” from Hollywood. 

Lamorisse was not content to sit by. 
He was a fidgety man who always 
wanted to find out how things could be 
done in a better way and he participated 
in the making of his films up to the very 
last one, "LE VENT DES AMOUR- 
EUX", ("The Lovers'Wind"), started in 
1967 for a special showing in October, 
1971, at the 2,500th anniversary of the 
dynasty of the family of the Shah of 
Iran. While concluding the shooting of 
the film in 1970 he was killed in an 
unfortunate helicopter accident. 

Albert Lamorisse inspired those of 

his associates who continued the opera¬ 
tion of his FILMS MONTSOURIS- 
HELIVISION COMPANY, so that now 
HELIVISION II has been born. Under 
the aegis of Mme. Claude Lamorisse, his 
widow, and Mme. Genevieve Buisette, 
Associate Director of the company, 
work has been completed on an anti- 
vibratory camera mount which, more 
than ever before, gives the flexibility of 
helicopter photography a new impetus— 
and at a greatly reduced cost. 

Up to now the Bell Jet Ranger, 
which is a highly desirable helicopter for 
filming because of its lightness, speed 
and power, has presented many difficul¬ 
ties as a practical anti-vibratory camera 
platform installation due to space limi¬ 
tations. This factor, combined with the 
heavy weight and bulk of previous 
camera systems, has frequently forced 
the producer into using either a slower 
and less powerful helicopter or hiring a 
much larger and more expensive ma- 



(LEFT) Ctoseup of Heden control motors on zoom lens. The periscope addition to the finder picks up the distance scale for superimposition on the 
finder field. (RIGHT) View of Helevision II, showing handle controls for zoom and focus. Counter-balance unit permits rotation about four axes for 
precise adjustment. 

chine. In the former case, he was forced 
to sacrifice quality and to inhibit his 
director because the machine was inca¬ 
pable of doing what was wanted; in the 
latter case, other sacrifices had to be 
made because of budget limitations. 

Shipping weight was also a factor for 
the producer to consider, since filming 
is done all over the world and the only 
practical camera supports come from 
France or the United States. The 
thought of having to pay enormous 
sums of money just to ship a lot of iron 
and heavy batteries often forced this 
type of shooting to be eliminated from 
the script. 

HELIVISION // continues the basic 
concepts of what has been used success¬ 
fully in professional filming since 1958. 
However, the need was recognized for a 
lighter and more compact unit, one 
which would be even easier for the 
camera operator to manage in order to 
get high-quality results. So the experi¬ 
ence of Bernard Dresner, who has spe¬ 
cialized in this field since 1948, was 
brought into the operation. He is an 
American Director of Photography now 
resident in Paris. Working with M. A. 
Baucheron, the engineering genius asso¬ 
ciated with HELIVISION, this new 
model was developed after much 
thought and planning. The years of 
study and development that went into 
its development have now paid off. 

Dresner says, "It was necessary for us 
to ask ourselves many questions, one by 
one, and to come up with the answers, 
one by one. What would improve exist¬ 
ing mounts? How could we benefit by 
their shortcomings through our experi¬ 

ences and those of others in this field? 
"First we asked ourselves, 'Does it 

have to weigh so much?' Analysis 
proved that it was possible to reduce the 
weight of materials used in fabrication. 
After all, an aircraft isn't built of cast 
iron! Why all the dead weight which 
only increases shipping costs and re¬ 
duces the maneuverability of the heli¬ 
copter? Certainly it doesn't add to the 
result on the screen. So, we used aircraft 
metals and we reduced the all-up weight 

of a complete system, including 35mm 
camera, 25-250mm zoom lens with elec¬ 
tronic controls, remote focus control 
and all counterweights, to under 35 
kilos! 

"We knew we had the only system 
which could fit into a small space with 
ease and comfort, since this is a sus¬ 
pended system. There is no encum¬ 
brance on the deck of the helicopter—if 
you can find a point from which to 
Continued on Page 610 

Albert Lamorisse, designer of the Helivision anti-vibration mount, and creator of many notable 
films, including "THE RED BALLOON", "STOWAWAY IN THE SKY", "WHITE MANE", 
VERSAILLES", etc. Shown here with an early model of Helivision, he was killed last year in an 
unfortunate helicopter accident while filming "LE VENT DES AMOUREUX". 



MODEL 102 

THE GREAT ENHANCER 
All of the blood, sweat, tears and cool 
cash that have gone into a film are ulti¬ 
mately at the mercy of the printer. Here 
is where a good production can be 
loused up or livened up. And that’s why 
more professionals in the business rely 
on Acme Optical Printers than any other 
make. 

With an Acme Printer the operator is in 
full control at all times. He knows it will 
obey his every command — precisely, 
dependably. It is a fine tool that gives 
total freedom to his creativity, enabling 
him to enhance the color and tonal 

values, maintain sharpness and create 

smooth special effects so essential to a 

polished production. 

When you lease equipment and service 

it, as we have for many years, you make 

sure it’s built to be as trouble-free as 

possible. Acme Printers are. And now 

they’re available for either sale or lease. 
Our full line includes an optical printer 

and accessory for every requirement; 
step contact, step reduction, laboratory 
duplication and special effects. Bro¬ 

chure available on request. 

ACME 
OPTICAL PRINTERS 

PRODUCERS SERVICE CORPORATION MODEL 37C 

Producers Service Corporation 
(Subsidiary, Boothe Computer Corp.) 
1200 Grand Central Ave. 
Glendale, Calif. 91201 

Please send brochure on Acme Printers. 

Name-  

Firm. 

- State- 

MODEL 104C 
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The Reeves electronic 
post-synchronization system 
By thetimeyou finish saying it,you’re almost finished using it. 

Reeves EPS—a complicated machine that makes life 
so much more simple. Among other things, it saves 
you time, money and teeth-gnashing by eliminating the 
need for you to chop your work prints into loops. 
And EPS is fast... fast in preparation ... fast in 
performance. It’s adaptable to the actor, to the director 
and to the sound engineer. You can get short loops 
or long loops, review past performance or preview scenes 
yet to be recorded without ever having left Studio D. 
Why you can even change a single word without erasing 
the adjacent word. 

Our EPS comes complete with its own specially 
designed studio and expert Bob Sherwood, 
a guy who knows as much about EPS as anybody 
in the industry. 

So the next time you are dubbing, post synching 
commercials or programs or features, remember 
Reeves. And don’t forget all the other things we can do 
for you—complete audio services, video production 
and post production ... the works. Call for 
Audio Services at (212) 679-3550. 

Reeves—We do more because we have more. 
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THE EVOLUTION OF A NEW 

MACRO-ZOOM LENS SYSTEM 
Working to specifications set by the Motion Picture 
and Television Research Center, Canon engineers 
design a range of 35mm varifocal lenses with unique 
calcium fluoride optics and macro characteristics 

When the zoom lens was introduced 
to cinematographers some years ago, the 
concept gave rise to several intriguing 
possibilities: 1) It would eliminate the 
necessity of hauling around a large 
number of fixed-focal-length lenses, 2) 
Shooting would go faster because it 
would no longer be necessary to waste 
time in changing lenses, and 3) The 
"zooming” characteristic itself would 
open up a new area of creative effects. 

The very nature of this new instru¬ 
ment, however, placed certain restric¬ 
tions upon its capabilities. For example, 
zoom lenses were, generally speaking, 
slower than fixed-focal-length lenses— 
with poorer resolving power and a 
greater degree of distortion. Also, they 
were large and heavy, a fact that was 
bound to mitigate against their use in 
the growing trend toward location film¬ 
ing. 

The Motion Picture and Television 
Research Center, sponsored by the 
Association of Motion Picture and Tele¬ 
vision Producers, rapidly realized that if 
the standards of performance of zoom 
lenses could be raised to a level of 
fulfilling the quality requirements of the 
most discriminating film-makers, the 
best interests of the industry—both 
economic and creative—would be 
served. The Research Center, therefore, 
vigorously encouraged all lens designers 
and manufacturers to produce high- 
quality lenses of this type. 

As a further form of encouragement, 

the Center helped generate specifica¬ 
tions for such lenses through its Camera 
Committee, which is composed of the 
most highly qualified representatives of 
the motion picture studios. Basically, 
two types of lenses were required: 
spherical and anamorphic. 

Since the high-precision specifica¬ 
tions set down by the Center would 
require a massive effort and very sizable 
investment on the part of the lens 
manufacturers, most of these were loath 
to take on such a project. The first 
manufacturer (having the requisite tech¬ 
nical competence) which agreed to em¬ 
bark on so ambitious a program was the 
Canon Company of Japan. As a result, 
the Research Center developed a close 
liaison with Canon and a program was 
mapped out for the design and produc¬ 
tion of a full line of high-quality vari¬ 
focal lenses—both spherical and anamor¬ 
phic. 

The following statement by Wilton 
R. Holm, Executive Director of the 
Research Center, details the step-by-step 
implementing of that program: 

In October, 1968, the Motion Picture 
and Television Research Center began 
an intensive study of the possibility of 
obtaining high-quality, anamorphotic 
zoom-varifocal lenses for professional 
35mm cinematography. The Research 
Center's goal was to make available 
anamorphotic lenses which would offer 
the advantages of varifocal lenses, yet 

provide image quality essentially as 
good as the best fixed-focus, non-ana- 
morphotic lenses used for photograph¬ 
ing professional 35mm motion pictures. 

By August 1, 1969, / had surveyed 
the state-of-the-art in aerospace optics, 
and decided that such lenses were not 
only needed by the motion picture 
industry, but were within the techno¬ 
logical capabilities of modern', compu¬ 
terized lens-design techniques. / then 
contacted many of the world's leading 
optical companies—in Asia and Europe, 
as well as in the United States. Only 
Canon, Inc. of Japan, was willing to try 
their hand at designing and marketing a 
high-quality, anamorphotic zoom-vari- 
focal lens. 

In January, 1970, a program was 
initiated at Canon in Tokyo. Working 
with the Research Center, Canon de¬ 
veloped design and performance specifi¬ 
cations for the desired high-quality ana¬ 
morphotic zoom-varifocal lens. But 
when it became apparent that the 
Canon design offered two new and 
unique features not available even on 
non-anamorphotic lenses, the Research 
Center asked Canon to include a non- 
anamorphotic (spherical) 35mm zoom- 
varifocal lens in the program. The two 
new and unique features in the Canon 
design were: (1) the use of calcium 
fluoride lens elements, and (2) a macro 
focusing capability which permitted the 
lens to focus sharply on very dose 
objects, and so function as an insert lens 

(LEFT) Technical experts representing various major studios and production companies assemble at a luncheon meeting in conference room of the 
Motion Picture and Television Research Center to see the first industry demonstration of the new Canon 35mm macro-zoom lens system. (RIGHT) 
Keiichiro Ryu (President of Ryu-Den-Sha, Tokyo, and exporter of the new lenses) and Milton Forman (who will import and distribute them) are 
available to ask questions, as the Center's Executive Director. Wilton R. Holm, explains features of the new lens system. 



(LEFT) The Canon K-35 Anamorphic Macro Zoom K3x40A lens weighs only 6.2 lbs (without mount adapter), which is considerably lighter than 
other lenses of similar characteristics. Its anamorphic ratio is 2:1, according to the specification set by the Research Center. (RIGHT) Edmund Di 
Giulio, President of Cinema Product Development Corp. tries out the lens on one of his company's reflex-converted BNC's. CPD will provide 
maintenance and servicing for the new lenses. 

as well as a general-purpose lens. 
As a result of the cooperative efforts 

of Canon and the Research Center, 
three new 35mm zoom-varifocal lenses 
will become commercially available to 
the professional cinematographer by 
mid-1971. Two of these three lenses will 
be anamorphotic, with focal-length 
ranges of 40mm to 133mm and 60mm 
to 200mm on the short axis; the third 
lens will be non-anamorphotic, with a 
focal-length range of 25mm to 120mm. 
Each of these lenses will provide excel¬ 
lent image quality at any focal length 
within the focal-length range. 

These lenses can save production 
time in a number of ways: 
(1) Fewer lens changes will be required. 
(2) Many camera set-ups can be made 

with minimal or no movement of 
camera and lights. 

(3) Many dolly shots can be avoided by 
using these lenses as zoom lenses, 
thus saving time and labor required 
for laying dolly track, practice dolly 
runs, etc. 

(4) The varifocal feature permits "fine 
tuning" on new set-ups. A camera 
position that is almost, but not 
quite, right can be compensated by 
changing the focal length of the lens 
slightly, instead of moving the 
camera to a slightly different posi¬ 
tion. 

(5) AH zoom lenses can accomplish (3) 
and (4) above, but with a loss in 
image quality if the lens is not a 
true varifocal as well as a zoom lens. 

(6) An almost infinite number of focal 
lengths is available within the focal- 
length range of these new lenses, 
with superior image quality avail¬ 
able at any focal-length setting. 

(7) By proper use of the macro-focus¬ 
ing adjustment, in conjunction with 
the normal focal-length settings, a 
new degree of creative freedom in 

perspective control becomes possi¬ 
ble. 
(8) Availability of the Canon Anamor¬ 

photic zoom-varifocal lenses will 
make it possible to own, as well as 
to lease, modern, high-quality, pro¬ 
fessional 35mm anamorphotic 
lenses. 

By the time the Research Center's 
program was implemented, certain tech¬ 
nical advances had been made by Canon 
which greatly influenced the characteris¬ 
tics of the resultant lenses. The first of 
these was the development of an optical 
system which permitted a Macro feature 
to be incorporated into a zoom lens, 
without the loss of light transmission. 

This Macro feature permitted the 
minimum lens-to-subject distance to be 
reduced to five centimeters (two inch¬ 
es), while maintaining a total absence 
of distortion. An additional characteris¬ 
tic was the fact that the background was 
not "lost” when photographing under 
these conditions. 

The second very important develop¬ 
ment was Canon's new capability for 
growing calcium fluoride crystals of 
very high quality to the large sizes 
required for the manufacture of photo¬ 
graphic lenses. Up to this point, calcium 
fluoride had been restricted in use to 
the small objective lenses of micro¬ 
scopes. 

Calcium fluoride has some character¬ 

istics which could render it useless for 
the rugged service demanded in motion 
picture production. For one thing, it has 
a tendency to absorb moisture under 
conditions of high humidity. Also, its 
coefficient of expansion is about four 
times that of glass, although in the 
opposite direction. Both of these factors 
could result in lenses which might not 
be stable when zooming or when used 
under conditions involving severe 
changes in temperature. 

However, the positive features of 
calcium fluoride were important enough 
to justify an all-out effort on the part of 

Canon K-35 Macro Zoom spherical lens, shown with adapter and 2X extender. The extender, 
matched to its individual lens, extends the zoom range to 50mm-240mm, while cutting the 
effective lens speed to T/5.6. Adaptors are available for both Mitchell and Arriflex 35mm 
cameras. 



Canon K-35 Anamorphic Macro Zoom Lens K3x40A 

SPECIFICATION: 

Focal length : Horizontal 20—67.5mm 

Vertical 40—135mm 

T—stop : T/4.5 for exposure 

Zoom ratio : 3.3 

Anamorphic ratio : 2:1 

Lens construction : 25 Components 
30 Elements 

Image format covered : 18.669mm x 20.093mm 
diagonal 28.9mm0 

Maximum image 

format covered : 28.9mm0 

Minimum object distance 
from focal plane : 1,4m for image format 

28.9mm0 

Angular field of view : Horizontal 18.8°—57.7° 

Vertical 8°-26.2° 

Object Dimension at 1.4m 
object distance Wide 72.6cm x 172cm 

Tele 21.8cm x 51.6cm 

Clear aperture of 
front glass : 94m m0 

Overall length (from front 
vertex to focal plane) : 293.96mm 

Back focal distance : 42.54mm 

Macro : 17cm (from front glass) 

Zoom type : Canon Mechanical 
Compensation Type 

Weight : 6.2 lbs (without 

mount adapter) 

Size : 1O8mm0 (Maximum 
diameter) x 254.5mm (with 

Mitchell mount adapter) 

Canon to solve the abovementioned 
problems. These positive features in¬ 
cluded the fact that calcium fluoride 
permitted the design of lenses that were 
smaller in size, higher in resolution and 
with a major reduction in chromatic 
aberration. 

Canon's efforts to solve the problems 
peculiar to calcium fluoride were emi¬ 
nently successful. The lenses are now 
specially treated to render them imper¬ 
vious to moisture under all operating 
conditions. Canon also developed a self- 
compensating mechanism to correct fo¬ 
cus shift caused by extreme changes in 
temperature. Tests show that there is no 
change in resolving power between -4° 
F. (-20° C.) and +104° F. (+40° C.). 

Two prototype lenses were delivered 
to the Research Center for testing. 
These were units of the Canon KSx25 
lens, having a speed of T/2.8 and a focal 
range of 25mm to 120mm. Included 
was the Macro optical mechanism and a 
2X extender which doubled the focal 
range (50mm to 240mm) while modify¬ 
ing the speed to T/5.6. 

Arrangements were made for practi¬ 
cal color film tests of these prototypes 
to be made by Paramount Studios, 
Universal Studios, Howard A. Anderson 
Co., F & B/Ceco (Hollywood) and 
EMI-MGM Elstree Studios (London). 

Some of these tests consisted of 
direct comparisons with fixed-focal- 
length and existing commercial varifocal 
(zoom) lenses. Other tests involved foot¬ 
age shot to indicate performance of the 
lenses under actual production condi¬ 
tions. 

Information sought through these 
tests pertained to such elements as: the 
quality of resolution, the amount of 
distortion, ability of the lenses to re¬ 
main in controlled sharp focus through- 

Canon K-35 Anamorphic Macro Zoom Lens K3x60A 

SPECIFICATION: 

Focal length : Horizontal 30—100mm 

Vertical 60—200mm 

T -stop : T/4.5 for exposure 

Zoom ratio : 3.3 

Anamorphic ratio : 2:1 

Lens construction : 22 Components 27 Elements 

Image format covered : 18.669mm x 22.093mm 
diagonal 28.9mm0 

Maximum image 
format covered : 31mm0 

Minimum object distance 
from focal plane : 1,4m for image 

format 31 mm0 

Angular field of view : Horizontal 14.2°—45.0° 

Vertical 5.3°-17.7° 

Object dimension at 1.4m 

object distance :Wide 28.4cm x 75.8cm 

Tele 8.5cm x 22.7cm 

Clear aperture of 
front glass : 76.5mnv/> 

Overall length (from front 
vertex to focal plane : 223.05mm 

Back focal distance : 42.25mm 

Macro : 17cm (from front glass) 

Zoom type : Canon Mechanical 

Compensation Type 

Weight : 4.4 lbs (without 

mount adapter) 

Size : 1OOmm0 (maximum 

diameter) x 186.5mm with 

Mitchell mount adapter 

Mr. Ryu demonstrates unique macro characteristic of the new lenses by holding his wristwatch at 

the point of closest focus, just a few centimeters in front of the forward lens element. In addition 
to permitting large insert closeups, the macro capability can be used to radically alter the 
perspective of a scene, thereby providing the cinematographer with a most important creative 
tool. 

out the range of zooming, amount of 
chromatic aberration, size of image for¬ 
mat, contrast, image quality, depth of 
field, etc. 

The tests showed that the resolving 
power of the new Canon lenses was 
generally able to approach closely that 
of the Super Baltar fixed-focal-length 
lenses and, at focal lengths of 50mm 
and longer, it was equal to that of the 
Super Baltars. 

From the point of view of distortion, 
pin-cushioning, etc., the Research 
Center's specification was a maximum 
of 3% distortion—a target that was met. 
This meant that the distortion of the 
Canon lenses was only about 50% that 
of other existing varifocal lenses. 

The color rendition was excellent 
and there was no evidence of chromatic 
aberration. 
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OPTICAL PARAMETERS OF ANAMORPHIC LENSES 

Now that a variety of anamorphic lenses is becoming available for 35mm motion picture 

photography, the question of specifying optical parameters—especially true T-stops—will become 

increasingly important. Today our industry has the Todd A-0/Dimension 150 lenses available, in 

addition to the Panavision lenses. In a few months Canon and possibly Cooke lenses will become 

available. Specifications for all of these lenses will be supplied by the manufacturers; but they 

may be computed in different ways and, therefore, be misleading if users try to relate 

performance of the various lenses on the basis of specifications alone. 

Let us assume an anamorphic zoom-varifocal lens which, on the horizontal axis, has a focal 

length range of 20 to 100mm, and on the vertical axis a range of 40 to 200mm. Let us assume 

this lens to have a dear front-element aperture such that the calculated speed for the horizontal 

axis is f/2.8, then the calculated aperture stop for the vertical axis would be f/5.6. And the T-stop, 

assuming no reflection or absorption losses, would be T/4. Practically, such a lens would have a 

true T-stop of perhaps T/4.5. 

This hypothetical lens could be fabricated from a prime lens of 40-200mm by anamorphosing 
at the front, or from a 20-100mm lens by anamorphosing at the rear. Diagrammatically it would 

look as follows: 

Horizontal Axis (H): 

Vertical Axis (V): 

Theoretical T-stop: 

Actual T-stop: 

H = 20mm- 100mm (f/2.8) 
V = 40mm-200mm (f/5.6) 

100% T= T/4 

T= T/4.5 

It can be seen from the above that our hypothetical lens could be rated as f/2.8 and TZ3 to 

T/3.3, with reference to the horizontal axis; it could be rated as f/5.6 and T/6 to T/6.3 with 

reference to the vertical axis. Or it could be rated with reference to the true light-transmitting 

ability of the lens, which would be the theoretical T-stop corresponding to f/4 (the aperture stop 

midway between f/2.8 and f/5.6) and which would be about T/4.5 because of transmission losses 
in the lens. 

Quite clearly, if the T-stop is established on the basis of the f-stop corresponding to the short 

axis, we get a speed rating which is one stop faster than the true transmission stop of the lens. If 

the T-stop is established on the basis of the long-axis f-stop, the speed rating is one stop slower 

than the true transmission stop of the lens. In the first case the lens speed rating makes it look 

faster than it actually is; in the second—slower. Certainly no one would want to give their lens a 

less-than-optimum T-stop rating; therefore, we might expect to find some ratings based upon the 

short-axis f-stop, but none based upon the long-axis f-stop. Obviously, the proper rating would be 

based upon the measured T-stop of a tens. 

The Research Center plans to initiate a standard procedure for specifying speed and other 

performance factors relative to anamorphic lenses. It is our belief that much confusion can be 

avoided by facing this problem now, and thus avoid a future maze of unrelated specifications 
which would make it impossible to compare lenses except by physical test. 

We recognize that already the speed ratings of some anamorphic lenses are based upon 

short-axis data. We, therefore, welcome points of view from recipients of this Bulletin and from 

other interested parties. 

Wilton R. Holm 

A major aspect of the testing related 
to depth of field, and the resultant 
footage revealed that this was excellent 
throughout the entire range of focal 
lengths. In addition, the self-compen¬ 
sating mechanism built into the optical 
system by Canon resulted in the ability 
of the lens to remain in focus (and not 

shift its focal plane) throughout the full 
range of zooming. 

The tests proved that the optical 
requirements and specifications estab¬ 
lished by the Motion Picture and Tele¬ 
vision Research Center had been met 
and, in several respects, exceeded. 
Continued on Page 607 

Chromatic Aberration Comparisons Between Conventional Glass and Calcium Fluoride Optics 

Residual Chromatic Aberration 

AS'k (mm) 

/ —Conventional Lens 
/ (Glass) 

- 0.5-- 

' 600 

Depth of Image Field at F/5.6 

Wave Length 
800 (m/j) 

FL - F 300mm 1 : 5.6 
 — — Conventional Lens 

Canon K-35 Anamorphic Lens K35-30A 

SPECIFICATION: 

(Front Anamo) 

Image format 

Focal length 

Anamorphic ratio 

T -stop 

31mm</> (0.735" x 0.98") 

Horizontal 15mm 
Vertical 30mm 

2:1 

T/3 for exposure 

Minimum object distance : 0.5m 

: 9Omm0 
Clear aperture of 

front lens 

Clear aperture of 
rear lens : 2Omm0 

Overall length (front lens to 
focal plane) : 180mm 

Back focal length 

Distortion (Barrel) 

: 29mm 

: not exceed 3% (minus) 

How macro feature alters perspective: (TOP) 
Subject five feet away, photographed with 
lens at wide-angle extreme. (CENTER) Same 
subject distance; lens at telephoto extreme. 
(BOTTOM) Subject distance: 1.6 feet, pho¬ 
tographed using macro zoom ring. 



A man, his work, and his camera 
Bruce }. Russell— Biologist/Cinematographer 
□ Producer of the Thorne Biology Film Loop Library 
□ Winner (1969) American Film Festival/Science 
Film Loop Division □ President, Educational Films Lab 
(Newcastle, California) 

“Film loop production is a demanding form of the 
motion picture arts. Loops are silent—the story must 
be carried visually without the help of a sound track. 
Getting meaningful ecological sequences of organisms 
in their natural environment requires motion picture 
camera equipment which is both compact and reliable. 
The Beaulieu R16B has some unique advantages for 
this kind of work, and I have exposed some eleven miles 
of 16mm film through mine during the creation of 150 
single topic films. 
Capturing the life styles of the little known animals 
of the tide pools, mudflats, streams and ponds, I have 
tried to give the student a biologist’s eye view. 
Precision reflex viewing and behind the lens metering 
are prerequisites for this kind of quick, unobtrusive 
field work. My camera is frequently attached to the end 
of some device—a periscope, an underwater viewing 

tube, the microscope—often improvised equipment 
which permits the interesting, visually involving shots 
which characterize our ecology films. 
The Beaulieu’s mirrored shutter, which sends full 
light to the large ground glass viewing screen, provides 
a bright picture of what is going on before the lens. 
I am able to focus and set the aperture without removing 
my eye from the view finder, and this is a terrific 
advantage when filming living organisms in their 
natural surroundings. 
After three years of this challenging work, the Beaulieu 
16mm camera has become an automatic recorder of 
what my eye sees at the levels of observation common 
to biologists—normal, macro (as with a stereo 
microscope) and micro. Its unusual flexibility has 
allowed me to explore, both scientifically and 
aesthetically, the fascinating world of living organisms.’’ 

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

CINEMA .Rexudi&iL 
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 Ventura Blvd., 
Sherman Oaks, California 91403. 
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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/JIICKA.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 
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ill:: 

to 1000 miles ef Mebocolor lilm per week! 

U 

... at MGM Laboratories; — enough to stretch 
from coast to coast in less than three weeks. 

Our reputation for exacting standards is 
world wide; excelling in 35mm to 70mm, 

65mm to 35mm “wet gate” printing and sound 
striping. Also “under the same roof,” our 

Optical and Title Departments, turning out 
the latest and the best, maintain a leadership 
second to none. All these combined facilities 
are uniquely programmed to service both feature 

and commercial producers. Call or write us. 

LABORATORIES, INC. • CULVER CITY • CALIF. 90230 • TEL. 836-3000 • AREA CODE 213 • CABLE ADDRESS: METROFILM 

The world’s finest filters 
at your local cine dealer wherever you are 

|p! 

RECTANGULAR 
FILTERS 

for Arri 16 matte box. Avail¬ 
able in all colors and neutral 
densities 0.l-l.O. 

NEW 
138mm FILTERS 

for Angenieux 20-120 (6x20) 
F2.6 lens. Available in all 
standard colors, combination 
colors and neutral densities. 
Close-up lenses in +y2,1,2,3. 

TIFFEN 
FOG FILTERS 

in all standard series sizes 
and 4i/2". Available in densi¬ 
ties 1-5. 

Tiffen 
Offers Its 
Optical and 
Filter System 

Brochure to You 
by Return Mail 

All the sizes, the colors, the 
threads, the holders, adap¬ 
ters and accessories ... all 
of the details you need to 
complete your camera sys¬ 
tem are incorporated in this 
just-off-the-press brochure: 
TIFFEN PROFESSIONAL LENS 
ACCESSORIES. 

Write today for your copy. 
Or askyour cine supply house 
for further information on the 
complete line of Tiffen opti¬ 
cal aids. 

TIFFEN OPTICAL COMPANY 
71 Jane Street, Roslyn Heights, L.I., N.Y. 11577 

Selected by NASA for Apollo flights and earth resources programs 
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SHOOTING 

IN EUROPE? 

LOWELL LIGHTS 
IN LONDON? 

Of course! All that's best in practicable film equipment you can obtain from either our London, Amsterdam or Paris 
Offices. Lowell Lights and much more. 

Panavision cameras and lenses, Arriflexes, Eclairs and Mitchells, Tyler Mounts, Dynalenses, Nagras, large camera 
cranes, insert cars, and of course the Samuelson-Hollywood Mobile, the mobile engineered with European conditions 
in mind. 

Whatever your requirements in Europe (or elsewhere), we can supply. 

We even have our own freight facility at London Airport to speed the process! 

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 28 ft. 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 typs of microphones. 
Walkie talkies, Transmitter/receivers up to 25 watts 
output, Loudhailers, etc. 
VA 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 CIRCUIT T.V.: 

CAMERA CARS: 

PRODUCTION FACILITIES: 
TECHNICIANS: 
FREIGHT AND 

PASSENGER HANDLING: 

Cutting Rooms, Productions Offices, Music & 
Effects Libraries, Mobile Cutting Room & Viewing 
Theatre. 
Westrex 16mm. Reversible. 
16 and 35mm. Single or Double Head. 
16 or 35mm. Single or Double Head. 
Pentax, Polaroid. 
Plumbicon & Vidicon, T.V. Viewfinders for 
Film Cameras, VTR. 
With front, roof & rear platforms, Casper Camera 
Cars. 
Full technical crews as required. 
All grades. 

Our own Offices at London & Amsterdam Airports. 

DAY & NIGHT • 7 DAYS A WEEK • WORLD WIDE SERVICE 

►»>»»: 
SAMUELSON 
FILM SERVICE 

LIMITED .. 

SAMUELSON 
INTERNATIONAL 

NV 

►>»»»] 
SAMUELSON 
ALGA-CINEMA 

SA.R.L 

SAMCINE 
SALES 

LIMITED 
303-305 Cricklewood Broadway 
LONDON N.W.2 
Tel: (01) 452 8090. Telex: 21430 
Cables: Samcine, London 

Building 106, Schiphol East 
AMSTERDAM 
Tel: (020) 171990. Telex: 14613 
Cables: Samcine, Amsterdam 

162 rue Saint Maur, PARIS Xle 
Tel: 023-58-82, 023-19-88 
Telex: 67260 
Cables: Samal, Paris 

Room 65, Cargo Agents' Building 
LONDON AIRPORT 
Tel: (01) 759 9969/70. Telex: 22197 
Cables: Samfreight, London 

303-305 Cricklewood Broadway 
LONDON N.W.2 
Tel: (01) 452 8090. Telex: 21430 
Cables: Samcine, London 
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USC Cinema students do their nostalgic thing 
Old West and find themselves with 

iut the 
an Academy statuette * m 

* v \ :n " m 
"THE RESURRECtlCH^ OlLBRONCHO BILLY" was chosen Best Live Action Short Subject at the 43rd 

Annual Academy Awards Presentation. It was ijiade at the University of.jjrfHftfhern California as a Senior 
Workshop project by John LongeRBckjg^ (producer), James Rokos (dire 
composer) and mysfetf (cameraman). „ 

The film is the story of a ypung man in a modern world who lives in his fantasies of the Old West and 
Western f i I ms. Z i,mZSma* 

The film was a semester project, shot dunftga three-month period. Longenecker formed the crew withoyt a 
script in mind. We kicked around a few story suggestions and soon decided on Rokos's idea about a boy Who 

L V -I ,1 



(LEFT) Johnny Crawford, playing role of "BRONCHO BILLY" cinches saddle of his trusty steed, "Two Bits", while leading lady Kristin Nelson 
waits to ride off into the sunset with him. (RIGHT) Director James Rokos leads Johnny, Kristin and Two Bits up a trail for final scene of the film. 
Students made film as a classroom exercise, had no aspirations toward awards. 

dreams of movie heroes. From this 
premise the four of us and another 
student, Trace Johnson, wrote the 
script, constructing scenes and re-defin¬ 
ing the character. Within a week, we 
presented the final draft to our instruc¬ 
tors for approval. 

Longenecker cast the film, working 
through his father's firm (the Robert 
Longenecker Agency). Probably his best 
move as producer was to ask his long¬ 
time friend Johnny Crawford (star of 
the "RIFLEMAN" series) to head the 
cast. His next door neighbor, Kristin 
Nelson, a talented artist and actress, was 
recruited to play the female lead. 

The next step was to choose loca¬ 
tions and establish a visual style for the 
film. The pictorial challenge was a fun 
one to tackle: the idea of giving the 
locations and situations the look of a 
Western film. The drama of Western 
film camera-work was implemented: the 
stark high and low angles, the super- 
tight close-up, and the suspenseful dolly 
shot. So, a crosswalk on Wilshire Blvd. 
became the scene for the face-off of a 
showdown; Barney's Beanery, an old- 
time saloon; and crossing the street in 
Westwood, a ride through a cattle drive. 

It was decided very early in the planning 
not to use any zoom shots, in keeping 
with the classic Western style of the 
photography. (The "crane" shot in the 
showdown scene was accomplished 
within our budget with the use of an 
"Angenieux 12-120 crane.'') 

Sound was also affected by the West¬ 
ern style. Broncho's boots magically 
have spurs jingling and his imagination is 
filled with clicks of guns and the threat¬ 
ening sounds of crackling twigs prior to 
the ambush. 

The actual shooting of the film was 
chaotic, what with our relative inexperi¬ 
ence and non-compromising egos. Al¬ 
though we were individually account¬ 
able for our specific responsibilities, the 
concepts and ideas for the film were 
equally shared among all crew members, 
including the actor, Johnny Crawford. 
In practice, this policy led to many 
heated arguments, but because of our 
agreement on the original concepts of 
the film, these disagreements, in many 
cases, led to a better motion picture. 

Because there were only four crew 
members all responsibilities overlapped: 
the director loaded magazines, the pro¬ 
ducer did sound, the editor took light 

Cameraman Nick Castle checks depth of field 
in the American Cinematographer Manual. 
Sync-sound scenes were shot with Arriflex BL 
and Eclair NPR cameras. 

(LEFT) Director Rokos runs his actors through their paces while staging a scene in the park. (RIGHT) Crawford, Castle, Nelson and Longenecker 
have a short rap session between camera set-ups. They have all been close friends since they were in grade school. (OPPOSITE PAGE) Don Nelson's 
painting of Johnny and Kristin in costume served as the main graphics motif for advertising and brochures. 



readings, and I did high harmony on the 
theme song. We had one-hundred per¬ 
cent location shooting, from an attic in 
a Bel-Air mansion to an alley in the 
downtown district. Although many of 
our locations called for filming in heavi¬ 
ly populated parts of the city, the 
words: "we're making a student film" 
had the uncanny power to disperse 
seemingly fascinated groups of onlook¬ 
ers very quickly. So we went practically 
unnoticed through the streets of Los 
Angeles. 

The farthest point of our location 
scouting took us to the western prairies 
of Thousand Oaks, a San Fernando 

Rokos and Castle photograph inserts of nos¬ 
talgic Western movie posters on the sound 
stage. This was the only non-location footage 
shot for the picture. 

On the night of the 43rd Annual Academy 
Awards Presentation, Longenecker and Dr. 
Bernard Kanter, head of the USC Cinema 
Dept., proudly accept Oscars for Best Live 
Action Short Subject. 

Producer Longenecker doubles as soundman. 
Because there were only four crew members, 
their technical responsibilities overlapped and 
they all willingly performed several functions. 

Valley suburb. We had planned to shoot 
the final scene on the streets of an old 
Western town, but the International 
Motorcycle Racing Club had plans of 
their own. It was the one day out of the 
year that the Western town was used as 
the finish line for the annual races. 
Longenecker tried one last-ditch effort 
to salvage the day by using the throng 
that had gathered on the roofs of the 
buildings to cheer as our hero rode into 
town. The effort failed because time ran 
out and the five thousand screaming 
fans wouldn't take direction. 

As cameraman on a very low-budget 
film, I found myself riding in shopping 
Continued on Page 596 



It’s so bright, you can use it in 
lighted rooms—or to fill the largest 
screen made for 16mm movies! 

It’s the Bauer P6 Automatic 300. 
The 16mm sound projector recom¬ 
mended for use in auditoriums, 
theatres and large conference- 
rooms. Because no other portable 
can throw your films farther and 
still deliver light with daylight char¬ 
acteristics; light you need for opti¬ 
mum projection quality! 

Reason: the Marc 300* metal-arc 
lamp. It puts out up to four times 
the light of conventional projector 
lamps! 

Other features include: solid-state 
15-watt amplifier for “transparent” 
distortion-free sound; built-in 
speaker; separate volume, bass and 
treble controls; outlet for accessory 
20-watt speaker. 

The Automatic 300 is available 
in optical and optical/magnetic 
playback models. 

Now there’s a Bauer for every 
professional 16mm application: 

Bauer P6 Studio. A double system 
interlock projector and hi-fi mag¬ 
netic recording deck on one 
portable chassis. 25-watt solid 
state amplifier. 
Bauer P6 Automatic. Super-quiet 
self-threading A-V projector with 
quartz-iodine lamp and 15-watt 
solid state amplifier. 
Bauer P6 Syncron. With sync 
motor for use with tape recorders 
and for precise TV editing and 
previewing. 15-watt solid state 
amplifier. 
*TM—General Electric 

ALLIED IMPEX CORP . DIVISION OF AIC PHOTO. INC. 
168 GLEN COVE ROAD. CARLE PLACE. N Y. 11514. 
•Bauer, a Reg TM of Robert Bosch Photokmo GmbH 

For more information, write Dept. AC-6. 

Send your equipment now 
or phone for 
further information. 

Century Precision Cine/Optics 
10661 Burbank Blvd., North Hollywood, California 91601 / (213) 766-3715 

EXPERTISE 
. . . in craftsmanship, service and quality factory 
parts. Century is America’s oldest and most 
reliable zoom lens repair specialist. For over 
twenty years, our high inspection standards and 
quality testing have satisfied leading 
professionals in the industry, such as Columbia 
Studios, MGM, 20th Century-Fox, Universal 
Studios, The National Geographic Society 
and U.S. government. 

Century’s huge 2500mm optical collimator, the 
largest in the industry, and three separate 
resolution tests on every lens will work for you, 
by providing ultra-sharp images. Our efficiency 
allows minimum time loss with repairs 
accomplished in as little as eight hours in our 
plant. Our technicians are fully experienced with 
Angenieux, Rank-Taylor Hobson, Berthiot and 
all other motion picture and TV lenses. 
We guarantee to equal or exceed factory 
specifications. 
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TCXO*+ Nagra III - 
Precision Crystal Control 

Update your Nagra III to crystal control 
with the brand new Cinema Products Cry¬ 
stal Oscillator. This easy to install unit, 
which is designed to fit in the Nagra III 
recorder, utilizes the very latest MOS in¬ 
tegrated circuit technology and provides 
the high degree of accuracy required for 
crystal capabilities. It is the only unit avail¬ 
able in the world that combines these 
features. Installation includes a selector 
switch adjacent to the sync input connec¬ 
tor to provide for “internal" or “external” 
sync operation. 

(^-Temperature Compensated Crystal Oscillator) 

Features: 
• Latest COS/MOS I.C. technology to provide 

high accuracy, minimum size and low current 
drain. 

• Hermetically sealed AT cut crystal in 3-5 MHz 
region assures no drift with time or temper¬ 
ature. 

• Works compatibly with all existing crystal con¬ 
trolled camera motors, such as Eclair BELA 
and Perfectone, Arri 35 Cinema Products 
Model CRA-2, BNCR Cinema Products Model 
CRB-1, and Mark II Cinema Products Model 
CRM-3. 

Price, less installation $250.00 

SERVING THE WORLD 

aiaagordon enterprises inc. 
SALES AND RENTAL DIVISION: 1430 N. Cahuenga Blvd., Hollywood, Calif. 90028 

Telephone: Sales - (213) 985-5500 / Rental - (213) 466-3561 0 

By CHARLES G. CLARKE, ASC 

Professional Guidance For Aspiring Cinematographers 

SUBJECTS INCLUDE: Camera, camera mounts... Lenses, wide-screen lenses 
...Filters and Filter effects... Day-for-night photography... Exposure for 
color and black and white films... Light meters and their use... Color 

temperature meters... Equipment for set lighting and its control... Camera 
angles and techniques... Special lighting problems... Color psychology 
... Composition ... Special photographic effects... Set operation on the sound 
stage ... New film emulsions... Forced development data. 

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

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

Please send me copies of PROFESSIONAL 

CINEMATOGRAPHY @ $10.GO 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 

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

$ 
-ity 

00 State Zip 

California residents please remit 5% Sales Tax 

(50<- per copy). Foreign buyers please pay by 

International Money Order or US funds. 

I 
I 
I 
I 
I 

J 
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FREDDIE YOUNG AT COLLEGE 
Continued from Page 557 

kind of image we wanted. In addition, 
we also wanted cutting possibilities be¬ 
tween black and white and color if 
Freddie talked extensively of lighting. 
But our plans got shifted when one of 
our Eclair magazines, loaded with 7242, 
jammed, and they really went out the 
window when the power source failed 
on a load of 7242 in the only Bolex 
with a 400' magazine. We were reduced 
to shooting 100' loads on hand-wound 
Bolexes for much of the very important 
non-sync footage and we ended up 
getting much less color than we wanted. 
But when Freddie had finished we had 
close to 2000' of footage and so we 
went to editing. 

What emerged is a film we called 
"FREDDIE YOUNG, THE MAKER 
AND THE PROCESS". It was com¬ 
pleted with Allan King's financial help 
and the use of his facilities. Cut through 
and over Freddie's talk with the stu¬ 
dents are clips from "RYAN'S DAUGH¬ 
TER", "BATTLE OF BRITAIN", 
"DOCTOR ZHIVAGO", and stills from 
"LAWRENCE OF ARABIA". We found 
that we had to put a narrator's voice 
over to bridge Freddie's comments and 
the films inserts that we made. We had 
fun matching certain shots and sequen¬ 
ces to the actual critical points that 
Freddie was explaining in his talk. We 
even decided to leave in certain rough 
spots such as sound track noise, or our 
own clapboard difficulties, or the loss of 
image at the beginning or ending of a 
camera run. We felt that if what we 
made was actually a kind of unfinished 
film, the questions and criticism that it 
would generate would constitute a valu¬ 
able learning experience. And so we did. 
It is, after all, the maker and the 
process. 

Through it all, Freddie Young was 
the constant. The film is about him and 
about his craft. He even consented to 
letting us use his name as Director of 
Photography on the film. It is probably 
the only "unfinished" film he was ever 
associated with. His energy is indefati¬ 
gable. He lived up to his reputation as 
the "iron man". At dinner afterwards, 
though obviously tired, he still had 
humor and courtesy enough to treat us 
to anecdotes of the production of 
"RYAN'S DAUGHTER" and earlier 
films. And shortly after he left Toronto, 
he was to work in Spain with Franklin 
Schaffner on "NICHOLAS AND ALEX¬ 
ANDRA". He is, all in all, an impressive 
man, the professional's professional. As 
we said in the film, "There are not 
many like him left." ■ 

AMERICAN CINEMATOGRAPHER, JUNE, 1971 

We 
Know! 

□ what a 12-120 zoom lens can do? 

□ how to make a film — shoot, edit and add sound to it? 

D shoot with an Arriflex or operate a moviola? 

□ how to prepare a complete budget for a feature film? 

□ the principles of lighting — definition and placement? 

□ the mechanics of editing and cutting? 

□ how to deal with a lab or optical house and 
know what you’re talking about? 

Our staff of experienced professionals 
not only know all of the skills listed above, 
but can teach YOU in just 12 weeks. 

To expand your knowledge and professional capabilities: 

Enroll Now! 
Our 12-WEEK INTENSIVE 16mm 

FILM COURSE 
starts June 28 

□ YOU WILL MAKE YOUR OWN SOUND FILM 
and learn techniques applicable to feature, 
documentary, educational, sports, action-adventure 
films, and to films for TV and cassette distribution. 

For application and full details, call or write Bob Gusikoff, Assistant Director. 

8625 SANTA MONICA BOULEVARD 

LOS ANGELES, CALIFORNIA 90069 PHONE: (213) 659-2320 
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QUESTIONS & ANSWERS 
Conducted by CHARLES G. CLARKE, ASC. 
and WALTER STRENGE, ASC. 

(Inquiries are invited relating to cinematographic problems. Address: 
Q. & A., AMERICAN CINEMA TOG RAPHE R, P. O. Box 2230, Holly¬ 
wood, Calif. 90028.) 

our 
mini- 
pro kit 
isnota 
birth 
control 
device! 
It’s a rugged, portable 
lighting kit designed for 
the professional. 
Colortran’s Mini-Pro Kit: 
Three of our versatile 
Mini-Pro lights. 
Three of our new Pro - Stands 
with extendable base legs. 
Two barndoors, a set of scrims, 
a 25' extension cable, one handle. 
Three 600 watt, 3200°K lamps, 
and one rugged case to carry 
it all in. 
Amazingly light at 29 lbs., 
only $350.00 

Qln the March, 1971 issue of Amer¬ 
ican Cinematographer you ran an 

article titled "THE 'WHAT' AND 
'WHY' OF DOUBLE SUPER-8" which 
stated that "certain of the Bauer 
Super-8 cameras permit rewinding of up 
to 90 frames into the 'air space' of the 
cartridge." I'm sure I'm not the only 
one whose curiosity is hopelessly 
aroused. Can you explain the process in 
more detail? 

A The cameras to which reference 
was made are the Bauer C Royal 

models. (See American Cinematogra¬ 
pher, December, 1969). Design of the 
Kodak Super-8 cartridge does not per¬ 
mit true rewinding of the film, but 
Bauer engineers discovered that the 
square configuration of the cartridge 
allows for a small amount of empty 
space surrounding the circular film roll. 
It is into this "air space" that the 
camera mechanism "backs up" as many 
as 90 frames in order to permit the 
making of automatic dissolves as short 
as four frames or as long as the full 90 
frames. How it works: A scene is faded 
out with the aid of the camera's variable 
shutter which, when closed, stops the 
camera automatically. During the fade, 
a built-in computer registers the number 
of frames used for the fade-out. When a 
button is pressed, the film is transported 
backwards (into the "air space” of the 
cartridge) the same number of frames 
used in the fade-out. When the camera 
start button is pressed to expose the 
next scene, the variable shutter is grad¬ 
ually opened to expose a perfect lap 
dissolve. 

What is "m-format film"? 

A This was a film format introduced 
by Maurer about the same time 

Kodak introduced Super 8mm. Look on 
pages 506 to 566 of the August, 1962 
SMPTE JOURNAL for all the informa¬ 
tion. 

QWhen shooting color film out of 
doors, should you use a CC filter 

in addition to the Wratten No. 85 filter 
to balance color when shooting early in 
the morning or late afternoon? Can one 
be of gelatin and the other glass? 

A Purpose of the No. 85 filter is to 
convert daylight to the proper 

color temperature. When shooting from 
morning to late afternoon, color tem¬ 
perature of daylight changes progressive¬ 
ly. Therefore, to obtain optimum color 
rendition in your photography at all 
times, it is necessary to take color- 
temperature readings of the daylight at 
intervals, as well as exposure readings; 
then, with the proper filters, make the 
necessary corrections of the light to 
effect consistent results, This can also 
be corrected by your laboratory. 

As regards the filters, both glass and 
gelatin filters give good results, and the 
two types can be used together with 
success. Glass filters should be optically 
ground to insure definition of image. 

QFor a theatrical film shooting a 
night scene, would you do day- 

for-mght or shoot at night? 

For lighting see Colortran. 

(For birth control - » 

well... 
that’s not our bag.) : 

Colortran 

Qls Eastman Kodak coming out 
with a new color negative camera 

stock? 

A We have heard this rumor for the 
past two years but, to date, it is 

still a rumor. 

QWhy is 16mm EK color negative 
type 7254 used only in a very 

limited way? 

Berkey Colortran • 1015 Chestnut St. 
Burbank, Calif. 91502 • 213 843-1200 

A This is a very fine film with good 
color response and a fast ASA 

rating, but it has basic economic and 
mechanical limitations. 

A Each scene is different for getting 
the best results. We prefer to 

shoot at night, using lights. Even shoot¬ 
ing day-for-night we would stop down 
three stops and use lights. 

Ql am shooting a scene that re¬ 
quires a dusk effect. Would you 

use a matte or graduated filters? 

A You do not say what the scene is 
or if you would be using fill light. 

We would not cut a matte or use 
graduate filters. We would use a light 
sky and go down three stops and get 
some lights in windows or on cars. 
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Qln your January issue you men¬ 
tioned the use of heat filters to 

cut down on the heat transmission for 
filming in operating rooms. 

A Write: Berkey ColorTran, Inc., 
1015 Chestnut Street, Burbank, 

Ca. 91502, for information about the 
ColorTran High Absorption Heat Filter. 

Q Would you please give me the 
names of some books on film 

editing? 

A The only one we have heard of is 
"The Technique of the Cutting 

Room" by Ernest Walter. It is available 
at most book stores. We offer this 
information without recommendation. 

QWhy can't color films be pro¬ 
cessed in developing units recom¬ 

mended for B&W processing? I under¬ 
stand all are of stainless steel and all of 
the film guides are of teflon, plastic or 
some other non-corrosive material. 

A Color cannot be developed in 
units recommended for B&W 

processing. Color processing has to go 
through a first color developer and then 
a second. Several more solutions are 
required. Through the years film proces¬ 
sors have found that Teflon rollers are 
the best, as they resist corrosion and all 
the chemical reactions that happen to 
stainless steel. 

QWhat is the purpose of the load 
elevator section on professional 

tilm processors? Why can't the film go 
directly into the processing chemicals, 
rather than take several turns in the 
elevator section, around several reels? 

A Basically this procedure gives the 
operator of the machine more 

time to make a change and splice. If a 
break should occur during developing, 
he can save the film that is on the 
elevators. 

> < 
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► < 

► AMERICAN CINEMATOGRAPHER < 
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* Hollywood 28, Calif. i 

now there’s a 
choice choice. 

The Royal 16mm Manual 
Models from $650.00 

The Royal 16mm Self Threader 

Unique features on both projectors: 
HIGH POWER LAMP 
TWICE AS BRIGHT 
Newly designed General Electric or Sylvania 
EJL200 W, 24 V Halogen lamps produce 
double the screen brightness of 1000 W 
Tungsten lamp. Won’t blacken during entire 
25-hour rated life, yet generates less heat 
than standard lamps. 

MAINTENANCE 
TWICE AS EASY 
Fewer moving parts. All major parts (ampli¬ 
fier, film pull-down mechanism, and motor) 
are modular units which can be quickly re¬ 
placed with simple tools. Full year warranty 
on parts and labor. Royal projectors cost 
much less than competitive equipment when 
true Total Life Cost (purchase price plus 
5-year maintenance) is figured. 

CONVERTIBLE 
TWICE AS USEFUL 
Standard Royal projectors convert to spe¬ 
cial power source and Marc 300/16 lamp 
or Colorarc 300/16 in minutes. The class¬ 
room projector can produce auditorium 
brightness for special shows, then go back 
to work in the classroom with the standard 
Halogen lamp. Conversion kit can be pur¬ 
chased with the projector, or added any 
time in the future. 

For further information call or write Mr. Bob Roizman: 

™ECAMERA MART,* 
456 W. 55th ST., NEW YORK, N. Y. 10019 • (212) 757-6977 
RENTALS o SALES O SERVICE 
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OSCAR-WINNING SHORT 
Continued from Page 590 

The only reason ALL MAJOR 
MOTION PICTURE CAMERA 
MANUFACTURERS offer X' \ \ 

angenieux^^ 
lenses is ... [ wLVv- .. . because they 

want to ensure you 

vim w of the very best 

picture quality 

angenieux corporation of america angenieux service corporation of California 

440 MERRICK ROAD 13381 BEACH AVENUE 
OCEANSIDE, NEW YORK 11572 VENICE, CALIFORNIA 90291 

(516) 678-3520 (213) 821-5080 

bebell 
MOTION PICTURE LAB DIVISION 
SILVER TRACK 
APPLICATES 

SOUND ON 
EKTACHROME 

7389 
PRINT STOCK 

Now you can get 
KODACHROME SOUND QUALITY 

with the advantages of 
Lower Picture Contrast 

& Faster Service. 

bebell 
MOTION PICTURE LAB DIVISION 
416 West 45 St New York 10036 
PHONE: (212)245-8900 

carts and trunks of cars, lying in con¬ 
torted positions on doorway dollys, up 
on horses and down in dirty gutters. 
The sync sound scenes were shot with 
Arriflex BL's and Eclair NPR's. On days 
when the equipment was all booked up 
by other crews, we re-scheduled and did 
MOS scenes with the Arri S, when 
available, or Johnny Crawford's Bolex. 

The film was made for $700. Thou¬ 
sands of dollars were saved by the fact 
that we were at a film school. All of the 
equipment was free from rental, as were 
the editing facilities, mixing and viewing 
rooms. 

Early in the planning stages it was 
decided to tint the black and white 
portions of the movie in sepia to add to 
the Western flavor. Also, a match-dis¬ 
solve was needed to effect the switch in 
the ending scene from sepia to color. 
For these post-production operations 
we decided to go to Technicolor. The 
match-dissolve was a simple matter of 
taking the shot and dividing it into both 
a sepia and color master positive, and 
then dissolving the two. The effect was 
an emergence of color within the shot. 
With the help of John Donlin at Techni¬ 
color, we printed the film on 35mm 
stock, double rank, (two 16mm prints 
on one piece of film) for better release 
print quality. 

We shot the film using Plus-X nega¬ 
tive for the sepia scenes, and ECO for 
the color section. On the Saturday that 
we shot the park scene, we could only 
get our hands on one 400' roll of Plus-X 
reversal. This later posed a problem in 
the printing. We couldn't combine rever¬ 
sal and negative originals to make a 
print. 

John Donlin, at Technicolor, figured 
it out for us and made a timed master 
positive from the original negative. 
Since the master positive was first gener¬ 
ation, the emulsion was no longer in 
original position. In order to make a 
sharp-resolution print emulsion posi¬ 
tions should be the same. So we decided 
to flip the original black and white 
reversal and the original ECO to corres¬ 
pond with the black and white master 
positive. We printed the whole mess on 
color print stock, filtering the black and 
white sections in a sepia tone. We 
picked a sepia tone that we liked and 
used the same filter ratio throughout 
the sepia section, compensating slightly 
for density variations. 

Universal's 16mm division, headed 
by Christopher Wood, has a contract 
with USC for distribution rights to all 
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films owned by the school. These films 
are packaged and distributed to univer¬ 
sities across the nation. Chris was shown 
our film and decided to put it in his 
“Take One" series. This proved to be an 
important step, for out of these screen¬ 
ings came favorable audience reaction, 
good newspaper reviews and the aware¬ 
ness that the film had a general appeal. 
During this time the film was entered in 
several festivals, winning recognition at 
the Atlanta, Edinburgh, and San Fran¬ 
cisco Film Festivals. 

In order for a film to be a contender 
for an Academy Award it must be in 
35mm and have played in a commercial 
theatre in Los Angeles. After some 
discussion, the USC Cinema Dept, 
agreed to pay for the blow-up, and the 
original was sent to the Consolidated 
Film Industries lab for that purpose. 
Meanwhile, Longenecker and Crawford 
decided to re-mix the sound track, 
which had some rough edges. 

The music theme for "BRONCHO", 
written by John Carpenter, is one of the 
important elements contributing to the 
mood of the film. The 16mm optical 
track didn't do the sound justice (or was 
it that the 16mm sound track didn't do 
the film justice?). At any rate, we 
re-transferred the music from the original 
%-inch tape to 35mm mag stripe and 
also did a transfer of the dialogue from 
16mm to 35mm mag stripe. 

The re-recording was finally done at 
Cinesound, from two 35mm tracks, four 
16mm tracks, and several McKenzie 
loops onto 35mm, full-coat three-stripe. 
The quality of the sound track this 
time, was very professional. 

The film was then brought to the 
attention of Gary Burkhart, booker for 
National General theatres. Gary enjoyed 
the film and made the decision to book 
it at National General's new theatre in 
Westwood Village. “BRONCHO" played 
at the National Theatre for seven weeks 
and, thanks to Gary, had marquee bill¬ 
ing. 

The film was entered for Academy 
consideration. It made the first and 
second cuts. Then it was nominated for 
an Academy Award. 

Don Nelson painted a portrait of 
Johnny Crawford and Kristin that visu¬ 
ally represented “BRONCHO BILLY”. 
This was just what we needed to use on 
our flyers, and the couple of ads we 
took to get people to go and see the 
film. 

We started out with great hopes for 
making a good student film and never 
really dreamed of an Academy Award. 

Next month "THE RESURREC¬ 
TION OF BRONCHO BILLY" will go 
into world-wide distribution. ■ 

SHOOTING IN 
CANADA ? 

Rentfmn^h^nomplete 
rental house 

IIMEQUIP 

Cameras 
Mitchell — BNC Reflex — NC Reflex 

Standard High Speed — Arriflex— 16mm & 35mm 
blimps & zooms — Worrall — O’Connor 

Studios — Dollies— Lighting & Grip Equipment 
Generators — Nagras — Cranes 

Crews — Set Design & Construction 

CAMERA MAINTENANCE & MACHINE SHOP 
DISTRIBUTOR for 

O’CONNOR 
FLUID HEADS 

TYLER CAMERA 
MOUNTS 
Vibrationless Mini mount 
and Middle-mount DAILYor WEEKLY 

CINEQUIP -Motion Picture Camera and Equipment Rentals 
41 Scollard Street, Toronto, Ontario, Canada 416- 920-5424 

also... NOW in VANCOUVER 

198 Pemberton Ave., North Vancouver, B.C. 

604-980-3022 
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The only reason ALL MAJOR 
MOTION PICTURE CAMERA 
MANUFACTURERS offer 

angemeux 
lenses is . .. 

angemeux corporation of america 
440 MERRICK ROAD 

OCEANSIDE, NEW YORK 11572 
(516) 678-3520 

. . because they 
want to ensure you 
of the very best 
picture quality 

angemeux service corporation of California 
13381 BEACH AVENUE 
VENICE, CALIFORNIA 90291 
(213) 821-5080 

You perform like 
rofessional. 

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 clientele 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 (16 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 
For further Information and Price List, write or call: 

PHOTO PROCESSORS INC 
Box 2116A • Austin, Texas 78767 • Phone AC512-472-6v26 

WONDERS OF ARRI-LAND 
Continued from Page 547 

very interesting to watch. A special type 
of sand is delivered by conveyor belt to 
various sand dispensary stations. It is 
measured from a hopper into a frame 
and then has a wooden form corre¬ 
sponding to the finished piece forced 
into it under tremendous pressure. Molt¬ 
en metal is then poured into the result¬ 
ant negative sand impression. When the 
metal cools, the piece is removed from 
the sand mold and sent out for machin¬ 
ing down to precise specifications. 

It is a basically primitive method, 
handed down from antiquity, which is 
used in foundries everywhere and it has 
several advantages. First of all, the 
wooden forms used are relatively inex¬ 
pensive to make and are easily modified. 
Moreover, the process is economically 
feasible for producing only a few units 
of a particular piece. The main draw¬ 
back of the method is that the resultant 
castings are quite crude and require 
considerable machining to turn them 
into finished parts. 

We move on to a part of the foundry 
where injection castings are being 
stamped out by powerful machines. One 
part being manufactured by this means 
is a section of the throat assembly for 
an Arriflex 16mm Standard camera 
magazine. The machine that produces 
these castings is an awesome contrap¬ 
tion that belches flame and hot metal, 
but the pieces that emerge are much 
closer to their finished form than those 
made by sand casting and require far 
less machining. The main disadvantage 
of this method is that the molds used 
are made of steel and must be created 
by a toolmaker. They are, therefore, 
quite expensive and the process is not 
economically practical unless there is a 
run of 2,000 or more pieces to be made. 

I notice piles of aluminum ingots 
stacked about the foundry and I am 
told that ten different kinds of alloys 
are used, depending upon the require¬ 
ments of the various parts to be manu¬ 
factured. These alloys are compounded 
and shipped in from an aluminum plant 
that is conveniently located only one 
kilometer away. 

On the way from the foundry to 
another of the factory buildings we pass 
a creek which runs through the estate 
and which has been intricately dammed 
and harnessed so that it provides not 
only fish, but hydroelectric power to 
operate some of the factory machinery. 
Nothing is wasted at Stephanskirchen. 

We move through areas where techni¬ 
cians are at work at lathes and milling 
Continued on Page 612 
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SURVEY OF LAB PROCESSES 
AND FILM STOCKS 

Continued from Page 559 

is available when exposing film in a 
camera, a negative film designed for use 
in a camera needs to be faster than the 
film onto which it will be printed. Also, 
in the case of black and white, the 
camera film should ideally be sensitive 
to all colors of light, whereas film for 
the printer need only be sensitive to one 
color. Therefore a positive film stock is 
something quite distinct from a negative 
film stock but a positive stock should 
not be confused with a reversal stock or 
an "auto-positive" or "direct positive" 
stock. A positive film stock yields a 
positive image only when it is exposed 
through a negative. 

A reversal film yields a "positive" 
image on the same piece of film exposed 
in the camera by means of special 
processing which essentially incorpor¬ 
ates the printing process into the devel¬ 
opment. Reversal emulsions were de¬ 
signed originally to make amateur 
movies possible by eliminating the need 
for printing, in order to get an image 
suitable for projection. A black and 
white reversal film employs essentially 
the same emulsion as a negative film. It 
can be processed in the normal manner 
to yield a negative image, but its design 
also enables it to be processed to yield a 
positive image. 

In reversal processing a negative 
image is developed; but then, instead of 
removing the undeveloped emulsion and 
leaving the silver image on the film as is 
done in normal negative processing, the 
silver image is bleached off and the 
undeveloped emulsion is left on. This 
remaining emulsion is then completely 
exposed by means of a light in the 
processing machine and developed to 
yield a positive image. 

Since the areas on the film which 
received the least exposure in the cam¬ 
era yielded the least amount of silver in 
the first development, they will contain 
the most emulsion left to be exposed in 
the processing machine and will, there¬ 
fore, retain the greatest amounts of 
silver in the final image. By the same 
token, the areas receiving the greatest 
exposure in the camera will yield the 
greatest amount of silver in the first 
development leaving the least amount of 
emulsion to be exposed and developed 
in the final steps after the first image is 
bleached off. 

Once reversal films began to be used 
professionally, methods were devised 
for duplicating reversal images. A re¬ 
versal film can be printed onto a reversal 
film to yield a positive image or it can 

WITH THE 
NEW 

ZOLOMATICS 
T-4.7 ZOOM LENS! 

COLUMBIA 

COLLEGE 

COLUMBIA 

COLLEGE 

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 

TEN-TO-ONE ZOOM ... 28 to 280mm . . . with 
your unreflexed BNC or NC. 

■ Ground glass focusing finder matches camera ground glass. 

■ Greatly improved quality over retrofocus lenses normally required 
on a reflex. 

■ Excellent color, contrast with unparalleled edge-to-edge sharpness. 

■ No focus problems throughout the zoom. Tracks in a straight line. 

■ Proven in use by leading Directors of Photography shooting for the 
1971-72 season. 

■ Complete line of accessories available, including zoom controls, 
matte boxes, shades, filters, cases, etc. 

BEST OF ALL . . . you don't have to try ten lenses to get a good one. 
All lenses are tested and checked fully before you get them. And you 
can work with the ZOLOMATICS ZOOM LENS in light levels you never 
thought possible ... as low as 300 fc. key. 

Test the ZOLOMATICS 10:1 ZOOM LENS yourself. Our very convinc¬ 
ing literature is available . . . just a phone call will do it. 

> CiNEb INEI EASING 

941 N. Highland Ave. ■ Hollywood, California 90038 ■ (213) 461-7125 
Distributors for Zolomatics — a division of Spectran, Inc. 
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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 

PERFECT FILM LABORATORIES, 
INC. 

3200 North Nevada Avenue 
Colorado Springs, Colorado 80907 

Pick up your phone and call us: (303) 471-2150 

PARAMOUNT STUDI, 
| 5451 MARATHON STR«.« 

HOLLYWOOD, CALIFORNIA 90038 
463-0100 

CREATORS OF DISTINCTIVE IDEAS AND DESIGNS FOR 
SPECIAL PHOTOGRAPHIC EFFECTS AND OPTICALS FOR 

MOTION PICTURES AND TELEVISION. 

THE PACESETTER IN TECHNOLOGICAL ADVANCES. 

I CENTURY-FOX STUDIO 
10201 PICO BLVD. 

ERLY HILLS, CALIFORNIA 9006 
277-2211 

•MINIATURES -BLUE BACKING 

INSERTS -MATTE PAINTINGS 

CTION UNITS 

be printed first onto a negative film to 
get a negative image which is then 
printed onto a positive film to produce 
an image suitable for projection. As we 
shall see, both of these approaches are 
widely used; and reversal films have also 
been developed for use in making dupli¬ 
cates of camera negatives. If a negative 
is printed onto a reversal film, it will 
yield a negative image. 

Finally a "direct positive" or "auto¬ 
positive" film stock employs an alto¬ 
gether different kind of emulsion from 
either a negative or a reversal film. The 
emulsion of a direct positive film is 
designed in such a way that the areas 
exposed to light do not accumulate 
silver in the course of development 
while the areas not exposed to light do. 
This means that the film produces a 
positive image without requiring reversal 
processing. The direct positive emulsion 
was designed originally for microfilm, 
and, as a result, it is capable of extreme¬ 
ly high resolution. Eastman Direct MP 
film is capable of resolving 1000 lines 
per millimeter while all other motion 
picture films can resolve something less 
than 200 lines per millimeter. On the 
other hand, since the direct positive film 
was designed for a situation in which 
one frame was viewed at a time, the 
need for uniformity was not so great as 
within an emulsion designed for motion 
picture work. The direct positive emul¬ 
sion does not have sufficient speed to be 
used as a camera stock, but it has found 
wide use as a printing stock, especially 
in the printing of black and white 
duplicate workprints. 

Thus far the discussion has been 
limited to black and white films, but the 
same basic principles apply to color 
films. Color films are constructed in 
such a way as to have three emulsion 
layers, each of which is sensitive to only 
one of the three primary colors, (red, 
blue, and green). The first step in the 
processing of color film is the develop¬ 
ment of a silver image in each layer 
which constitutes a record of one of the 
primary colors. Then this silver image is 
replaced by an image of the appropriate¬ 
ly colored dye. The way in which this is 
achieved distinguishes two of the basic 
color processes. In one system the dyes 
are incorporated into the film itself; in 
another they are introduced during the 
processing. In either case, the silver 
image is removed completely, leaving 
only the three dye images, which when 
combined in viewing create the effect of 
a full colored image. 

With color negative film the colors of 
the negative image are the complements 
of the colors in the scene (yellow, cyan, 
and magenta rather than blue, red and 
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green) just as the density, or opacity, is 
inversely proportional to the brightness 
of the scene. What is blue in the scene 
will appear yellow in the negative image 
and blue in the final positive image since 
the positive film will be reacting to the 
presence of the yellow in the negative 
image. With a reversal color film, of 
course, the colors in the image corre¬ 
spond directly to the colors in the scene 
to which the film is exposed. Both 
negative and reversal images are com¬ 
posed of cyan, magenta, and yellow 
layers which combine to create a full- 
color image by a subtractive process. 
The difference between the two is a 
matter of how the colors created by the 
three layers correspond to the colors in 
the original scene. 

As was indicated above, film stocks 
are also differentiated according to their 
intended use. Since, in general, greater 
speed or sensitivity is achieved only by 
increasing the granularity, there can be 
no one all-purpose film stock. Moreover, 
each time an image is duplicated there is 
usually an increase in contrast, so it is 
better to have the contrast of the 
original image considerably lower than 
the contrast desired in the final image. 
Camera stocks are, then, designed to be 
as sensitive as possible without being 
excessively grainy, and to be sensitive to 
all colors of light. With color films, of 
course, the "color balance" of the film 
is designed according to the color of the 
light illuminating the subject to be 
photographed (daylight or tungsten). 

In addition to camera stocks, there 
are release print films and duplicating 
film. Occasionally, as we shall see, re¬ 
lease prints are made directly from the 
camera stock. In this case the release 
print stock must be designed to respond 
to the camera original in such a way as 
to yield the best possible image for 
viewing. In many cases, however, release 
prints are not made directly from the 
camera stock, but by means of various 
intermediate steps involving films classi¬ 
fied as duplicating films. Duplicating 
films are designed specifically as inter¬ 
mediate steps in a printing system and 
their characteristics are such as to yield 
not an image which is suitable for 
viewing, but an image which is best 
suited for printing onto a release print 
stock, or onto another duplicating stock 
in some cases. 

Finally there are film stocks classed 
as "recording films" which are designed 
for making sound tracks or for making 
kinescopes of television images. 

One of the first choices a producer 
must make is the choice of a camera 
stock to use in shooting his picture. If 
he is shooting a film designed for 

Cost Cutting Comments 
Many producers have asked us how they can cut costs. 

We have put all our suggestions into one helpful booklet, 
“Colburn Comments On Industrial Film Cost Reduction.” 

This useful information will help you anticipate and avoid 
the many mistakes that lead to costly problems. 

Send for your free copy now. 

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

s > 

Splicers ? hot or cold.. wet or dry? 

MH PORTABLE HOT SPLICER 
Built-in life time carbide scraper blade. 
Low visibility splices made at frame line 
per ASA standards. Precision, full-fitting 
pilot pins. Hardened, ground chrome steel 
mttpr hlaHpQ 

Model 135 — 35mm or 16mm ....$369.00 
Model 116 - 16mm or 8mm ....$264.00 
Model 816-S for Super 8  $314.00 

STANC0 CINE SPLICER 
Automatically removes emulsion. Dual film 
registration pins permit perfect film align¬ 
ment. Correct platen temperature at splic¬ 
ing point permits faster stronger splices. 
Heavy duty construction.. 
8/16mm  $275.00 

CIR GUILLOTINE SPLICER 
Recessed channel splicing block. Drop-in 
film positioning on pins. Quick-action butt, 
overlap, or diagonal splice. Rebuilds torn 
sprocket holes. Repairs negatives. Uses 
any type of pressure sensitive tape. (Mylar 
or Cellophane.) 
16mm... .$155.00 35mm — $180.00 

RIVAS MYLAR SPLICER 
Constructed to professional specifications 
for 16 or 35mm film. Registration pins 
align the film perfectly while the serrated 
cutter holds the tape firmly over the film 
during the splicing operation. 
Rivas 16 or 35mm Straight $165.00 
Rivas 16 or 35mm Diagonal ....$175.00 

LIKE-NEW SHOWROOM DEMONSTRATORS AVAILABLE 

LOOK TO CAMERA MART FOR EVERYTHING 
YOU NEED FOR MOTION PICTURE PRODUCTION 

THE 

Write for descriptive literature. 

CAMERA MART INC. 

456 W. 55th ST., NEW YORK, N.Y. 10019 • (212) 757-6977 
RENTALS O SALES O SERVICE 
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TYLER CAMERA SYSTEMS 
Academy Award Winning 16-35-65mm 

Vibrationless Camera Mounts 

Write or call TYLER CAMERA SYSTEMS 

c/o EGON STEPHAN, Tel. (305) 757-5988 

SERVICE 
RENTALS /\/\ 

SALES I 1 4^ 

CINE TECH INC. 
801 N.W. 111th ST., MIAMI, FLORIDA 33168 

Tel. (305) 754-2611 - 24 hr. Service 

HAS NOW LARGE RENTAL INVENTORY OF 
16-35 MM ARRIFLEX CAMERAS, MITCHEL R-35, NC, & BNC "SPR" REFLEX 

CAMERAS, CINE 60 & METAL BLIMPS, AURICON CAMERAS ZOOM LENSES, 

UNDERWATER HOUSINGS, SOUND, GRIP & LIGHTING EQUIPMENT. 

Send your Cameras, Moviolas, & Zoom lenses for professional servicing. 

"NEW SERVICE TO THE PRODUCER" 

23' PRODUCTION VEHICLE 
Accessable from all sides for quick setups. 

Stocked with the finest motion picture equipment. 

Will go anywhere in USA. Available on daily basis in Miami. 

The only reason 
PHOTO-SONIC S 4 

offers i 

angenieuxv 
lenses is ... s 

... because they want/ /to ensure  . 

you of the very / Vbest picture quality. 

YOUR PRODUCTION CREWS ARE READY IN CALIFORNIA AND FLORIDA 
Any part or all of your 16/35 filming needs answered anywhere with our top-quality 
equipment (Arriflex BL—single and double system,'Nagra IV, Eclair, Sennheiser wireless 
sound, etc.) operated by expert personnel. 

Post Office Box 8037 n nfiOTC MBIUOKIJ UMQ P 0 Box 38 517 

San Francisco, CA 94128 mmnnnm OIUQUU -J 'jJU Miami. FL 33138 
S.F. Mobile Operator 1U/A\WUL!!J OutnlLI ^ (305) 754-41 41 
(415) Y J 2-9 2 20 **•*.»,»,.***<“ DIVISION OF CINE UNLIMITED INC. 

The only reason BOLEX offers 
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.. because ** they want to 
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of the 
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picture 
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theatrical release and there are no un¬ 
usual budgetary restrictions or excep¬ 
tional circumstances dictating the use of 
16mm equipment, he will probably use 
a 35mm stock. If he plans to shoot in 
color his choice is very simple. Eastman 
Color Negative #5254 is the obvious 
choice; in fact it is virtually the only 
choice. Ektachrome MS and Ekta- 
chrome EF color reversal films are 
available in 35mm, but there would be 
no advantage to using them since they 
were designed to yield an image for 
projection rather than printing. In some 
instances, where sequences in a 35mm 
television or theatrical picture have re¬ 
quired available light photography with 
extremely low light levels, 35mm Ekta¬ 
chrome E7 has been used and forced 
developed as much as three stops, but 
there is only one lab in Hollywood 
equipped to process 35mm Ektachrome 
E7. Since both the raw stock and 
processing costs for 35mm Ektachrome 
E7 are about twice that of Eastman 

Color Negative, the use of 35mm Ekta¬ 
chrome E7 for television or theatrical 
productions is rare. By far the biggest 
users of 35mm Ektachrome E7 are the 
cameramen working with the aero-space 
industry. Filming missiles in flight with 
extreme telephoto lenses requiring an 
aperture setting of F/64 demands the 
extra speed obtainable with Ektachrome 
E7, and the higher contrast is often 
helpful in shooting a white missile 
against a white sky. 

If the producer of a 35mm picture 
wants to shoot in black and white, his 
choice of a camera stock is still relative¬ 
ly simple. Eastman offers three different 
black and white 35mm camera stocks: 
Plus-X Negative #4231, Double-X Nega¬ 
tive #5222, and 4-X Negative #5224. 
The choice is simply a matter of know¬ 
ing how fast a film is required. 

For a producer working in 16mm, 
however, choosing a camera stock can 
be a much more complicated matter. 
First of all, he has the option of using a 
reversal film rather than a negative film. 
In general, a reversal original is better 
than a negative because the dirt or 
scratches inevitably picked up in the 
course of editing and handling of the 
film register on the print as dark spots 
or lines rather than white spots or lines 
and are therefore much less distracting 
on the screen. There are other factors to 
be considered, however. 

For black and white 16mm photog¬ 
raphy there are three negative films 
(Plus-X, Double-X, and 4-X) and three 
reversal films (Plus-X, Tri-X, and 4-X) 
with speeds which more or less corre¬ 
spond. The reversal films do not have as 
great a latitude as the negative films, 
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which means that, in some instances, 
the exposure of a reversal film may be 
more critical or that there may be a loss 
of detail in highlight or shadow areas 
with a reversal film. The contrast of 
these black and white reversal films is 
also designed for projection so that a 
print from a reversal original will seem 
contrasty in comparison to a print from 
a negative, but the choice here may be a 
matter of taste and, in any case, it is 
possible to get a flatter print from a 
reversal original by means of a dupe 
negative. Reversal films have a finer 
grain structure for a given speed, but the 
cost of negative raw stock, processing 
and print, is considerably cheaper. 

The long term costs for a production 
will depend on the number of release 
prints required, and if a large number of 
prints are needed, a reversal original 
may prove cheaper in the long run. The 
choice between negative or reversal for a 
16mm black and white production is 
something that should be discussed with 
the lab. It is interesting to note that the 
use of 16mm black and white negative is 
much more common on the East coast 
than it is in Hollywood. 

If a picture is being shot in 16mm 
color, the best results can be obtained 
by using Eastman Ektachrome Commer¬ 
cial 7252. This is a low-contrast reversal 
film which was designed specifically to 
be used as an original from which prints 
are to be made, rather than being 
projected itself. The only problem with 
it is its relatively slow speed. Ekta¬ 
chrome Commercial #7252 was de¬ 
signed to have an exposure index of 
ASA 25/16 (Tungsten/Daylight), 
though it can be forced developed to an 
effective exposure index of ASA 50 
with a sacrifice in latitude. This means 
that Ektachrome Commercial #7252 is 
a full two stops slower than Eastman 
Color Negative, and one might ask why 
16mm Eastman Color Negative #7254 is 
not used instead of Ektachrome Com¬ 
mercial #7252. 

The main drawback to 16mm East¬ 
man Color Negative is the fact that the 
emulsion was designed for the 35mm 
format, with the result that its grain 
structure is not really suitable for 
16mm. For the same picture informa¬ 
tion on 16mm and 35mm Eastman 
Color Negative the relative size of the 
grain in the 16mm image will be almost 
twice that in the 35mm image. This fact 
combined with the problems of negative 
dirt and scratches and the difficulty of 
making 16mm dupe negatives for pro¬ 
tection or printing prevents 16mm East¬ 
man Color Negative from being as good 
a camera stock as 35mm Eastman Color 
Negative. 

IDEAL CAMERA CRANE FOR FEATURE FILMS 
T.V. - COMMERCIALS l REMOTE VIDIO TAPE 

Asking Price 
$12,500 

CONTACT: 

RAY T0STAD0 
915 W. KENSINGTON RD. 

LOS ANGELES, 
CALIF.90026 

Phone: (213) 628-2733 

4 WHEEL DRIVE 

GAS/ELECTRIC MOBILE 
CAMERA CRANE 

15’ MAXIMUM HEIGHT 
8’6” MAXIMUM CLEAR REACH 

FULL FLOATATION 10.00x16.5 TIRES 

96 VOLT D.C. BATTERY PACK 

SILENT ELECTRIC DRIVE 

AUTOMATIC SELF LEVELING 

3 SEAT CAMERA TURRET 

LIGHT FIXTURES 

CHANNEL 8 COLOR LAB 
FOR BEST TELEVISION TRANSMISSION 

7389 
TAMPAI 

16mm EXTACHROME ECO-7252 PROCESSING 
16mm EKTACHROME ME-4 PROCESSING 
16mm COLOR WORKPRINTING (1 DAY SERVICE) 
16mm RELEASE PRINTING 3400K - 5400K 
16mm SOUNDTRACK APPLICATION 
16mm ULTRASONIC CLEANING 

16mm CREATIVE & CONFORMING EDITING 
16mm CREATIVE SOUND PRODUCTION (INTERLOCK) 
PROFESSIONAL SLIDE PRODUCTION 
TRANSPARENCY DUPLICATION FROM 
35mm TO 30" x 40" 
35mm FILMSTRIP SERVICE 

905 JACKSON STREET/P.O. BOX T4T0 
TAMPA. FLORIDA 3360T / 813 229-7781 
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Rentals 
at the 
right 
price! 

How about a NAGRA III 
for $10 per day? 

Or zoom lenses starting 
at $12.50 per day? 

The newest 16mm 
camera and sound 
equipment. .. perfectly 
maintained . .. 

Arriflex S, M or Bl  
Single or double system 

Eclairs, Auricons or 
Scoopics . .. 
Crystal controlled motors 

Wireless microphones... 

I 

High speed Millikens- 
Photo-Sonics cameras to 
500 frames per second ... 

Colortran lighting ... 

CINELEASE . . . your 
dealer for leading lines of 
production equipment... 
Our prices are always 
RIGHT! 

For more information ... 
Phone (203) 966-1671 
or write... 

L 
Rentals • Sales • Service 

1331 Ponus Ridge 
New Canaan, Conn. 06840 

The other 16mm reversal color films 
(Ektachrome MS #7256 and Ekta- 
chrome EF 7241 & 7242) have greater 
speeds than Ektachrome Commercial, 
but they are designed to have projection 
contrast. Ektachrome MS has the high¬ 
est contrast of all the Ektachrome films 
and is not really considered to be a 
professional film stock. It is possible, 
however, by means of "flashing", to 
reduce the contrast to that of Ekta¬ 
chrome Commercial, and this seems at 
present, to provide the best answer to 
the need for a higher-speed 16mm color 
film. It should be noted, however, that 
Eastman Kodak does not recommend 
flashing Ektachrome E7 because of the 
loss of latitude which results. It is also 
possible to increase the speed of Ekta¬ 
chrome EF one or more stops above its 
rated exposure index of ASA 125 by 
means of forced processing. 

With a black and white film the 
contrast can be controlled in the proc¬ 
essing. The same film stock exposed in 
the same manner can be processed in 
different solutions or for different 
lengths of time in order to get different 
degrees of contrast. The contrast cannot 
be controlled, however, in processing a 
color film. The reason for this is that 
the processing of a color film must be 
such as to yield the proper color bal¬ 
ance. Except for the fact that forced 
development can increase the effective 
speed of some color films in certain 
highly specialized instances, there is 
only one proper way to process a color 
film, and any variation in processing will 
produce deviations in the color rendi¬ 
tion which can not be corrected in 
subsequent printing. One very interest¬ 
ing unconventional practice in color 
processing is a technique developed by a 
Japanese television station in which 
Ektachrome E7 is processed as a nega¬ 
tive and the image is reversed electron¬ 
ically to a positive in broadcasting. The 
point of this technique, of course, is 
simply to reduce the time and expense 
involved in processing color news foot¬ 
age. 

The simplest, although not always 
the most economical or best, way to get 
a number of release prints of a picture is 
to print directly from the edited camera 
original onto a release print stock. If the 
original has been matched-cut in the 
form of "A" and "B" rolls, it is possible 
to incorporate fades, dissolves, and su¬ 
perimposed titles into each print during 
the printing process. The procedure, 
which is virtually standard in 16mm, is 
also possible in 35mm where only a few 
prints are required. If the original is 
black and white negative, the release 
prints would be made on Eastman Fine 

ALL THE 

PROFESSIONAL 
MOTION PICTURE 

EQUIPMENT 
YOU NEED FOR SALE, 

DAILY OR WEEKLY RENTAL 
OR LONG TERM LEASE 

AVAILABLE THROUGH 

Colortran 
Eclair 

Magnasync/Moviola 
Eastman Kodak 

Electro-Voice 
Technicolor 

National Cine Equipment 
Maier/Hancock 

Arriflex 
Sylvania 
Beaulieu 

Canon 
3M 

Nagra 
Fairchild 

Guillotine 
Bach-Auricon 

Lowell 
Kinoptic 

Paillard/Bolex 
Bohn-Benton 

Neumade 

And many, many others including 
film and magnetic stocks. 

— Compare Our Prices — 

CALVIN 
CINEQUIP, INC. 

An Affiliate of Calvin Communications Inc. 
215 W. Pershing Road 

Kansas City, Missouri 64108 
Phone: (816) 421-1230 

1909 Buttonwood 
Philadelphia, Pa. 

Phone: (215) 563-1686 161]0 
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WESTERN 
Oik 

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 

DENVER 
312 So. Pearl St. - Denver, Colo. 80209 

HOLLYWOOD 
Cine Craft 

8764 Beverly Blvd. - Hollywood, Calif. 90048 

Grain Release Positive #5302 (35mm) 
or #7302 (16mm). If the original is 
16mm black and white reversal, the 
print will be made on Eastman Reversal 
Duplicating Film #7361. If the original 
is color negative, the prints will be made 
on Eastman Color Print Film #5385 
(35mm) or #7385 (16 mm). These same 
print film stocks are used in making the 
"dailies" which are edited to make the 
work-print of the picture. 

If the original is a 16mm color 
reversal film, the print stock used will 
depend on the kind of reversal original 
that was used. The combination which 
produces the best results is an Ekta- 
chrome Commercial original printed on¬ 
to Eastman Reversal Color Print Film 
#7387. This stock can also be used to 
make prints from Ektachrome MS or EF 
films, but there will be an increase in 
contrast beyond the desired projection 
contrast unless the original was flashed 
before processing, or unless the print 
stock itself is flashed. If the original is 
unflashed Ektachrome MS or EF, it can 
be printed on Ektachrome R Print Film 
#7389, a print stock designed specifical¬ 
ly for making prints from projection- 
contrast reversal color originals. The 
new improved version of Ektachrome R 
Print film (#7389 replacing the old 
#7388) offers the advantage of having 
been designed like Reversal Color Print 
Film #7387, so that it yields a non¬ 
reversal silver sound track rather than a 
reversal dye-sulfide track. What this 
means, in brief, is that it is now possible 
to obtain projection-contrast prints with 
a high quality sound track from an 
unflashed Ektachrome EF or MS origi¬ 
nal. Prior to the introduction of 7389, 
the only way to get a sound track on 
Ektachrome R prints was by printing 
from a positive track (rather than a 
negative) and applying a sulfiding solu¬ 
tion to the track area during processing. 
The resulting dye-sulfide track was ac¬ 
ceptable for some purposes, but not as 
good as the track obtainable on Reversal 
Color Print Film #7387. This meant 
that a producer with an unflashed Ekta¬ 
chrome EF original was faced with the 
choice of compromising picture quality 
in order to get track quality or vice 
versa. 

Although making reversal prints from 
an Ektachrome EF original is not a 
common professional procedure, some 
work has been done in flashing the 
Color Reversal Print stock in order to 
reduce the contrast of the print, and it 
is perhaps worth experimenting with 
this technique in order to compare the 
results with a 7389 print since 7387 has 
a greater resolving power than 7389. 

Dailies from an Ektachrome Com- 

r 

The book 

that takes the mystery 

out of movie making 

"Low 
Budget 

Features" 
A “HOW-TO” HANDBOOK FOR 
INDEPENDENT PRODUCERS 

Packed with up-to-the-minute 
information on: 

• FILM FINANCING 
• ORGANIZATION 
• SCRIPT BREAKDOWN 
• PRODUCTION BOARDS 
• SHOOTING SCHEDULES 
• COST ESTIMATING 
• UNION CONTRACTS 
• TALENT CONTRACTS 
• EQUIPMENT 
• CREW REQUIREMENTS 

and hundreds of other topics 

- PLUS - 

Source Directory 
Craft Dictionary 

and 

27 Page 
Sample Budget 

(COMPLETELY WORKED OUT) 

$20-00 

(Plus Tax in Calif.) 

SEND CHECK WITH ORDER TO 

“LOW BUDGET FEATURES” 
1054 N. CAHUENGA, DEPT. A 

HOLLYWOOD, CA. 90038 

NO COD’S ON SINGLE ORDERS 

V   J 
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Instead of hand-scraping 
(and the risks thereof), 
Hahnel’s new battery- 
operated 16mm splicer 
uses a 6000-rpm sapphire- 
coated scraping wheel to 
produce a clean, wedge- 
shaped, jump-free, blip- 
free splice. In seconds. 
Consistently. 

What’s more, it lets 
you cut right on the image 
line, so you never lose a 
single frame. 

Ordinary splice leaves a bump on 
the film and a jump on the screen. 

The Hahnel wedge-shaped splice 
is invisible on the screen. 

And cementing is 
easier, too: there’s a light 
right under the spot where 
the film-ends meet. 

For single- and 
double-perforated 16mm 
films, magnetic, optical or 
silent. Under $50* (not 
including batteries). 

Hahnel also makes 
motorized super-8 and 
standard-8 splicers and 
editors. All are unfair to 
hand labor. 

New Hahnel 16mm splicer. It’s motorized. 

UNFAIR 
TO HAND LABOR. 

^Your For more information, write Dept. AC-6 

mercial original can be made on Rever¬ 
sal Color Print film #7387, but this film 
requires very complicated processing 
similar to that used for Kodachrome 
film and, quite often, the film must be 
sent to Kodak for development. The 
delay which this usually entails can be 
avoided by making the daily prints on 
Ektachrome Reversal Print Film #7386 
(not to be confused with Ektachrome R 
Print Film #7389). Ektachrome Rever¬ 
sal Print Film #7386 is designed for 
making prints from low-contrast reversal 
originals (Ektachrome Commercial or 
flashed Ektachrome EF). The processing 
for this film is the same ME-4 process 
used for Ektachrome MS and EF, so 
that any color lab can easily develop the 
print, and dailies from Ektachrome Com¬ 
mercial originals can be made very 
quickly. This print stock yields only a 
dye-sulfide reversal sound track, how¬ 
ever, and is not an adequate replace¬ 
ment for Eastman Reversal Color Print 
film #7387 in making composite release 
prints. 

The producer with a limited budget 
may want to consider using black and 
white dailies from a color original. 
Before the practice of making one-light 
color dailies became standard, it was 
quite common to make black and white 
dailies from color negative on normal 
black and white positive print stock. 
The problem with this procedure, how¬ 
ever, is that black and white positive 
print stock is sensitive only to blue light 
and does not reproduce a color image 
well. Reds and greens will both appear 
as black, while a deep blue may appear 
white. There also may be some loss of 
detail in the image, since separation in 
color photography often depends on 
differences in color rather than model¬ 
ling with light and shadow. If the 
photography was done with color rever¬ 
sal original instead of negative, though, 
better results can be obtained in print¬ 
ing black and white dailies, since the 
print stocks available are orthochro- 
matic; i.e., sensitive to both blue and 
green light. 

There are two print stocks which 
may be used in making black and white 
dailies from color reversal originals: 
Eastman Reversal Duplicating film 
#7361 and Eastman Direct MP film 
#7360. The latter is a "direct positive" 
or "auto-positive" film and is substan¬ 
tially less expensive than the reversal 
stock. Direct positive film is most com¬ 
monly used for making duplicate work- 
prints for post-production work (often 
referred to as "dirty dupes"), but it is 
also suitable for making black and white 
dailies. 

To be continued. 
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CANON MACRO-ZOOM LENSES 
Continued from Page 583 

Following completion of formal tests 
at the EMl-MGM Elstree Studios in 
England, Mr. A.W. Lumkin, Manager of 
Technical Services and Equipment, 
wrote: "The lens is going great guns. 
Have put it on a movie and they won't 
let go. Everyone is highly delighted. 
Looking forward to getting the final 
version in due course as you prom¬ 
ised . .. The zoom lens has now been in 
constant use on one of our productions 
and the operational boys are delighted 
with it." 

Zoom lenses require a mechanical 
system of high complexity, as compared 
to that of fixed-focal-length lenses. In 
many cases, this complex mechanism 
can be successfully designed and pro¬ 
duced. However, in the past, the 
mechanical ruggedness of zoom lenses 
has left something to be desired, and it 
has become evident that even though 
the mechanical system may function 
efficiently when the lens is new, the 
rugged usage encountered in film produc¬ 
tion often results in a lack of mechan¬ 
ical tolerance reliability later on. Be¬ 
cause of this, the Research Center 
placed great emphasis upon the need for 
excellent mechanical design and work¬ 
manship. 

Two major deficiencies which had 
previously been exhibited in zoom 
lenses were: an excessive amount of 
play between the assemblies, which later 
resulted in a loss of optical perform¬ 
ance; and a lack of sturdiness in the 
zooming structure, which resulted in a 
binding action when zoom motors were 
attached. 

The prototypes of the spherical lens 
indicated certain deficiencies in these 
areas. The contour of the lens did not 
permit easy installation on the Mitchell 
BNC camera, because it interfered with 
the follow-focus mechanism. However, 
the lens did fit nicely onto the Arriflex 
35mm camera. The Canon company has 
agreed to modify its design to provide 
proper clearance on the BNC. 

In addition, the prototypes of the 
Canon 25mm-to-120mm lens exhibited 
some of the same deficiencies which 
seem to be common to all other zoom 
lenses. There was play between the 
mechanical elements. There was also a 
tendency of the zooming and focus 
functions to bind up when a clamp for a 
zoom motor was attached, and there 
was a typical lack of the much-to-be- 
desired smoothness in the movement of 
the zoom action. The Canon company 
has since modified its mechanical toler¬ 
ances and bearing surfaces to meet the 
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could all depend on the unfailing precision 
performance of this 
HI-SPEED COLOR PROCESSOR 

Now where 
should we start 
cutting corners? 

■ HI-SPEED never has — and never will — cut a corner in building its film processing 
equipment. 

■ There's just too much riding on it. 

■ We leave the design compromise ... the second-best parts ... the "good enough" 
materials ... and the bargain prices, to others. 

■ HI-SPEED customers know they're getting the finest processors money can buy 
... and we wouldn't have it any other way. They get new, proven technology such as 
the only "Overdrive Demand Drive System," a distinct advance, a cut above the rest. 

■ HI-SPEED Color Processors, like the one shown above, have high quality con¬ 
struction throughout. All parts and materials are the best available ... corrosion- 
resistant, and designed to provide the smoothest, most accurate processing at any de¬ 
sired operating speed. They can process both 16 and 35mm film interchangeably in 
the same tanks, and can be furnished to handle Eastman Color, Ektachrome or any 
other Color Reversal. HI-SPEED processors can be adapted to handle your special 
needs ... today and in the future, as you grow. 

■ HI-SPEED backs up what it sells — and it sells a full line, including Silver Recovery 
Cells, Silver Recovery Towers and Argentometers. 

■ If you want processing equipment you can rely on day after day, year after year, 
follow the lead of many successful labs throughout the country ... investigate HI- 
SPEED today. Write for complete details. 
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Canon K-35 Macro Zoom Lens K5x25 

SPECIFICATION: 

Focal length 

T -stop 

Zoom ratio 

Lens construction 

Wavelength range 
for color correction 

I mage format covered 

Maximum image 
format covered 

Minimum object distance 
from focal plane 

Angular field of view 

Object dimension at 1.2m 
object distance 

Clear aperture of 
front glass 

Clear aperture of 
rear glass 

Overall length (from front 
vertex to focal plane) 

Back focal distance 

Macro 

Zoom type 

Weight 

Size: 

: 25—120mm 

: T/2.8 

: 5x 

: 15 Components 
19 Elements 

: 400—700ITIM 

: 18.669mm x 22.093mm 
diagonal 28.9mm0 

: 31mm0 

: 3'A ft for image 
format 28.9mm0 

: Wide 39.9° x 46.5° 
Tele 8.9° x 10.7° 

: Wide 63.4cm x 75.0cm 
Tele 13.8cm x 16.3cm 

: 111 .Omm0 

: 36.Omm0 

: 257.9mm 

: 56.18mm 

: 5cm (from front glass) (2") 

: Canon Mechanical 
Compensation Type 

: 8.8. lbs. without 
mount adapter) 

: 135mm0 (maximum 
diameter) x 209.5mm (with 
Mitchell mount adapter) 

Canon K-35 Lens K35-18 (Wide Angle) 

SPECIFICATION: 

Image format : 31mm</> (0.735" x 0.98") 

Focal length : 18mm 

T-stop : T/2.8 

Minimum object distance : 0.3m 

Clear aperture of 
front lens : 4Omm0 

Clear aperture of 
rear lens : 2Omm0 

Overall length (front lens to 
focal plane) : 100mm 

Back focal length : 29mm 

Distortion (barrel) : Not exceed 2.5% (minus) 

Mounting for the 
Eclair Camera. Also 

available for 
flat base 

Tilts to 30 degrees 
up or down. The 

Leo-Pod does 
the moving, 

not the cameraman. 

Telescoping 
camera support. 

One time adjustment 
makes the Leo-Pod 

customfit to all. 

The pod withstands all 
types of weather. 

Even distribution 
of weight makes 
shooting easier. 

Strong lightweight 
construction (less 

than 5 lbs.) 
for easier handling. 

Quick release enables 
cameraman to dispose 

of camera 
and pod fast. 

Price reduced. 
For the Eclair 
only $99.50. 
For flat base 
only $85.00. 

The Ugly Leo-Pod? 
(Not with all of those comforting features) 

The Leo-Pod is now available to all cameramen no matter what type of camera he uses. The pod 
is specifically designed to leave his hands free for zoom, iris, focus or sound adjustments. It is 
completely adjustable to the individual cameraman. The Leo-Pod comes equipped with a mounting 
designed to hold the Eclair camera or also is obtainable 
with a flat base mounting for the Arriflex 16 or 35mm, 
Auricon, Bolex or Kodak cameras. Guaranteed for 1 year. 
Model 125A for flat base cameras, price reduced to only $85.00. 
Model 125E for the Eclair camera, price reduced to only $99.50. 

Call or write now for further information. ENTERPRISES, INC. 
Leopold Enterprises, South • 729 W. Sunrise Blvd. • Ft. Lauderdale, Fla. 33311 • (305) 764-1315 

8mm is our Image. 
Our Super 8 specialists can save you time 

and money. No sub-contracting because we 
do it all: 35mm and 16mm reduction printing 
with effects, quantity printing, magnetic or 
optical sound and silent, cartridging, exclusive 
cartridge lubing with No-En and Vacuumate 
film protection. 

For capabilities brochure and price list 
write Hollywood Valley Film Lab, 2704 West 
Olive, Burbank, California 91505, or phone 
(213) 846-7262. 
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WHO'S KEEPING THE STORE? 
(the animation supply store) 

FAX is, for Animators’ convenience! 

We’re your source for — 
Acme-Punched Animation Cells 
Acme-Punched Animation Paper 
Peg-Bars • Ink & Paint Boards 
12-field Animation Discs (at $90 
and $115), and, of course 

the famous FAX MAGNABAR® DE LUXE 12/ 
16-FIELD DISC. It’s $135, at your graphic 
supply dealer’s, or directly from us. 

Need technical inormation? 

Ask Hubbard Hunt, an old 
Disney man. 

FAX COMPANY 
475 S. Santa Anita Avenue 
Pasadena, California 91107 

213/681-3084 

Dealers — ask us about your 
sales opportunities 

CAL FILM EQUIPMENT CO. 

MOTOR DRIVE! 
NOW, IN 5 MINUTES . . . 

YOU CAN CONVERT YOUR HAND 
REWIND TO 'POWER DRIVE!' No spe¬ 
cial tools or machining needed. 

Introducing, the hand rewind “Motorizer”! 
(Pat. applied for.) 

With fixed speed 250 RPM 
& manual control  $59.50 

With variable speed motor 
& manual control  $87.50 

For foot switch 
on either model, add  $ 8.50 

SLITTERS 
35-16mm & 16-8mm 

Complete or Mechanisms Only 

Special Motorized Rewinders for 
Projection & Editing 

Manufactured by 

Skidmore Engineering Co. 

Plant 
6531 Santa Monica Bl., Hollywood, Ca. 90038 

Mail Address 
P. 0. Box #38733, Hollywood, Ca. 90038 

rigid mechanical specifications set down 
by the Research Center, and these new 
and improved lenses are scheduled for 
early delivery. 

Although the program of the Re¬ 
search Center originally emphasized the 
anamorphic lenses, it is the spherical 
lenses with the macro feature that have 
become available first. Two separate 
models have been designed in order to 
cover the full range of industry require¬ 
ments. The first of these is the 25mm- 
120mm varifocal lens with a speed of 
T/2.8. Used with a matched 2X extend¬ 
er that assures consistently high optical 
performance, the range of the lens 
becomes 50mm-to-240mm, with a speed 
of T/5.6. All of these lenses are being 
provided with Mitchell BNC and 35mm 
Arriflex adapters. It is recommended 
that these lenses be mounted with sup¬ 
ports, and this is particularly true for 
use with the Arriflex 35mm camera. 

A wide-angle (18mm) spherical lens 
with a speed of T/2.8 will also be 
available. Utilizing the advantages of 
calcium fluoride and having a minimum 
lens-to-subject distance of one foot, the 
lens will have a distortion factor not to 
exceed 2.5%—which is equal to that of 
the best lenses ever produced. (See 
specification tables on opposite page.) 

The Canon anamorphic lenses, having 
an aspect ratio of 2:1, as per specifica¬ 
tions set down by the Research Center, 
have been designed so that three lenses 
will cover the entire range of require¬ 
ments for this format. 

These will consist of (1) Wide-angle 
anamorphic lens, (2) Basic 40mm- 
135mm varifocal lens, and (3) Auxiliary 
long focal-length varifocal lens (60mm- 
200mm). 

With the 2X extender, these three 
lenses will cover the range from 30mm 
to 400mm, with maximum exposure 
stop of T/4.5, and minimum stop of 
T/9, using the extender. 

These anamorphic lenses are of en¬ 
tirely new design, not adaptations of 
existent lenses for the 2:1 anamorphic 
format. As a result, they are faster and 
more efficient than modified existent 
"zoom" lenses. 

Canon's macro development applies 
equally to the spherical and anamorphic 
lenses of the new system. Combined 
with the zoom effect, it offers the 
cinematographer a new creative instru¬ 
ment to fulfill the basic intent of the 
script and the director. 

For further information about the 
new Canon macro-zoom lens system, 
contact the importer/distributor: 
FORMTEK, Inc., 708 No. Alpine Drive, 
Beverly Hills, California 90210. ■ 

JoinTheUn 

NetV hooked Generation! 

CORDLESS 
CRYSTAL 
CONTROLLED 
MOTORS 
From Cinema Products ! 
Designed and manufactured by the 
unquestioned leader in crystal 
controlled motors for 35 MM 
professional motion picture 
cameras ... 
BNC/NC • ARRI 35 • MARK II S35 R 
These camera motors offer the 
ultimate in quality and reliable 
operation — consistent with the needs 
of professional cinematography ... 
Teamed with Cinema Products’ new 
Sealed "Gel Cell” Battery Pack & 
Companion Charger, the motors share in: 
• High efficiency, low power 

consumption 
• High torque 
• Solid state integrated circuitry — 

for maximum reliability 
• High accuracy — 15 parts per 

million over a temperature 
range of 0° to 140°F. 

• Out-of-sync warning tone 
• Buckle trip circuit 
• 24 and 25 fps sync speeds 

^0i 

1 BNC/NC: The quietest / 
and most powerful ^ 
motor ever built for all 
reflex and standard BNC 
and NC cameras! 
Features variable speeds 
at 12, 16, 20, 32 fps 
forward-reverse. 
Operates from 24-36 
volt battery! 

2 ARRI 35: Motor, 
flat-base combination 
designed to work on 
tripod, body pod or in 
“Cine 60’’ blimp. In 
blimp, total sound level 
is reduced 2 db. Draws 
less than 2 amps full 
load from standard 
16 volt Arri battery. 

BATTERY AND 
CHARGER: 30 volt-12 
amp/hr unit in rugged 
fiberglass housing . . . 
High reliability and 
unusually low cost. 
Color-coded voltmeter 
and sync pulse output. 
32 lbs — Fully sealed — 
Zero maintenance. 
(Charger provides fully 
automated sophisticated 
charge cycle — constant 
current followed by 
constant 
voltage-tapered current 
to automatic shut off. 
Works anywhere in the 
world 100 to 21,0 V.A.C. 
50/60 Hz.) 

3 MARK II S35R: 5 SYNC PULSE 
Designed to work in or MODULE: Provides the 
out of blimp. same high accuracy 
Continuously variable temperature 
speed from 8 to 32 fps, compensated crystal 
forward-reverse. oscillator — for use 
Operates from 24 to 36 with both NAGRA 
volt battery III and IV. 

Technology in the 

service of creativity. 

CINEMA PRODUCTS 
2044 Corner Avenue, Los Angeles, 
Calif. 90025 
TELEPHONE: (213) 478-0711 
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A very 
sneaky offer 
from 
HELIX: 
We’re selling 3 books essential to any¬ 
one who’s a pro. And we’re selling them 
at cost. 

AMERICAN CINEMATOGRAPHER 
MANUAL, 3rd Edition 
List, $15.00 . .HELIX price, $9.00 
PROFESSIONAL 16/35mm 
CAMERAMAN’S HANDBOOK 
List, $15.00 . .HELIX price, $9.00 
KODAK FILTERS FOR SCIENTIFIC 
AND TECHNICAL USES 
List, $2.00 . . .HELIX price, $1.50 

What’s so sneaky about that? Well, we 
figure these books will help you become 
a better pro. If you become a better pro, 
you’ll probably want to buy and rent bet¬ 
ter equipment. And what does Helix 
mainly do? We sell and rent better 
equipment. 
You’ve probably spotted our diabolical 
line of reasoning. 
Chances are, the better you do, the bet¬ 
ter we do. So we’re glad to help you do 
well. It gives us more than a good feel¬ 
ing. It can give us a good customer. 
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HEUX 
Pro shop to the industry. 

HELIVISION 
Continued from Page 577 

hang the unit. So we set about to devise 
such an installation which could be 
mounted rapidly by one man and with 
no change in the helicopter itself. We 
accomplished this, and in so doing, 
found that we could install the means of 
shooting out of either side, with the 
ability to change shooting direction 
(because of light, wind change, terrain 
problems or screen direction) inside of 
five minutes! 

"To be sure, HELIVISION II can be 
mounted in helicopters other than the 
Jet Ranger. It is ideally suited to the 
Hughes 500 and, in its classic conforma¬ 
tion on a floor-mounted suspension, it 
will fit into a Bell J-2, Alouette II, III or 
315. It can be fitted into a Bell G, small 
Hughes or Brantly with the use of other 
suspensions, thus opening another new 
area of economic operations where 
speed or power requirements are not 
critical. After all, you don't need a 
drop-forge to kill a fly. Why pay for 
one? 

"Then we wanted the capability of 
efficient and simple changeover to ac¬ 
commodate differing weights of camera 
and lens combinations. HELIVISION II 
can mount anything from an 8mm to a 
65mm Panavision camera with 50- 
500mm zoom. Its capacity is changed 
by the replacement of only one module, 
and that is done in less than thirty 
seconds. In effect, our system can now 
take a weight of from 4 pounds (1% 
kilos) to 150 pounds (70 kilos), the 
changeover being made in increments of 
10 kilos with a smooth adjustment for 
all weights in between, in accordance 
with the user's requirements. 

"Next we needed to simplify the 
controls for zoom and focus so that an 
inexperienced operator would find 
greater freedom to concentrate on his 
subject material and his composition. 
To this end, we called on Heden Engi¬ 
neering Company in Goteborg, Sweden, 
to develop our control systems. We 
wanted a morphology closer to that of 
the human being than was heretofore 
available; that is to say, we wanted the 
controls to fall into the hands with 
comfort and with simple control of all 
the electronic systems. 

"Mr. Hede'n is the engineer who 
developed the Hasselblad 500 C camera, 
prototype of the camera used on 
NASA's Gemini and Apollo projects. He 
came up with a system which is exclu¬ 
sively made for HELIVISION and which 
makes all controls available at the fin¬ 
gertips, so that, literally without lifting 
a finger, the right thumb can start and 

TIRED OF 
MISSING ^ 

DEADLINES 
On Super-8 or 16mm 

Eastman Color Print Orders 

? 

PHOTO-TECH 
GUARANTEES 
DELIVERY TIME OR 
WE EAT THE BILL! 

High quality Super 8 release 

prints by optical reduction from 
16mm internegative — acknow¬ 

ledged to be the best method in 

the industry today. 

Printed for any cartridge or reel- 

to-reel system using magnetic 
track or silent. 

ALSO 

16mm interneg and release with 

WESTREX optical tracks made 
in our own plant. 

BESIDES 

In-and-out, same-day ME-4-ECO- 
3 processing with work-print! 

CALL or WRITE 
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stop the camera motor and two fingers 
control the speed and direction of the 
10:1 zoom (16mm or 35mm). The 
movement of the zoom can be slowed 
down to a barely perceptible crawl (to 
add to or detract from the movement in 
or out of the helicopter) or speeded up 
to a total zoom time of VA seconds. 
This is accomplished by a simple in¬ 
crease or decrease of pressure on one of 
two buttons located at the tips of the 
index and second fingers of the right 
hand. 

"The left hand controls the focus, 
thus enabling the operator to constantly 
maintain the subject focus within his 
depth-of-field. His focus calibrations are 
visibly superimposed on the lower right- 
hand corner of the ground-glass image 
so that he has a continual reference 
without removing his eye from the 
finder. 

"Further," Dresner says, "in the 
event there is an extremely critical 
follow-focus problem starting, say, from 
a full screen closeup of a silver dollar 
and pulling back to the whole world, we 
can offer our HEDEN-HELIVISION 
// remote-focus control for the assistant 
cameraman. There is room for him in 
the helicopter, and to spare, since we do 
not have a huge counterweight swinging 
behind the camera. 

"The assistant has a small box which 
is connected electronically to the focus 
motor and, by flipping a switch, he can 
take over control of the focus and 
operate it by cranking a small wheel 
which has a ratio of ten to one. If he 
needs a fast focus change he has that, 
too, and can preset his focus calibra¬ 
tions as he would on a dolly. There is 
even a split-second focus change which 
is entirely electronic. And, believe it or 
not, the calibrations on the remote 
focus become more accurate than those 
of the lens itself! 

"Added to all this, and very impor¬ 
tant too, is the perfect stability of the 
horizon which remains level through the 
means of a new, articulated head, intro¬ 
ducing a standard which has not, until 
now, been a reality. The horizon is not 
affected by mass inertia or momentum 
due to acceleration or deceleration." 

HELIVISION // was shown publicly 
for the first time at the VIDCA (1st 
International Video Cassette Festival) in 
Cannes from the 17th to the 24th April 
and at the International Film Festival 
from the 12th to the 27th of May 

. . . also at Cannes. The response of 
those who saw it was even greater than 
had been anticipated, with several long¬ 
term agreements being signed on the 
spot. Not a bad start for the newest 
member of the HELIVISION family! ■ 

FOLLOW 
THE 
LEADERS... 
The Top Film Makers Through¬ 
out the World are Swinging to 
the Academy Award Winning 
SPR® Reflex Conversions of 
BNCs and NCs. 

We've completed over 100 BNC and NC cam¬ 
era conversions to our Silent Pellicle Reflex® 
System (SPR®) for the world's leading fea¬ 
ture and TV film makers ... Its outstanding 
merit was recognized by receiving the Acad¬ 
emy Award for technical achievement... No 
other reflex BNC has been so honored. 

In Hollywood, Europe, the Far East, Australia, 
all-over, the SPR® converted BNCs and NCs 
are the best performing and most popular 
cameras in use today. 

There are more of our SPR® conversions in 
use than the combined total of all other re¬ 
flex conversions and new BNCRs...ln Hol¬ 
lywood, the two largest studios in the world, 
Paramount and Universal, have converted all 
their studio cameras to our SPR® System - 
a total of 38 cameras! 

Some of the advantages of the SPR® Con¬ 
version System are: • Bright flicker free 
viewing • Enlarged BFC type eyepiece • Ex¬ 
tremely silent operation (We guarantee your 
BNC will be as quiet or quieter than before 
conversion) • Complete overhaul and refin¬ 
ishing to make your camera better than new. 

Be out front with the leaders in converting 
your cameras to the Academy Award Winning 
SPR® Conversion System ... You’ll be the 
winner! 

Technology in the 

service of creativity. 

CINEMA PRODUCTS 
2044 Cotner Avenue, Los Angeles, 
Calif. 90025 
TELEPHONE: (213) 478-0711 
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THE MOST COMPREHENSIVE 
AND CONCENTRATED 

MOTION PICTURE TRAINING 
NOW AVAILABLE ANYWHERE 

IN THE WORLD 

Work in modern studios, with the latest 
professional equipment. Award-winning 
Instructors in our new Motion Picture 
Production Center. Co-ed. Openings 
available for day or evening. Student 
loans, Veterans benefits available. Ap¬ 
proved for foreign (non-immigrant) 
students. Free booklet. Write, phone, 
visit. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
Motion Picture Production Center Dept. 331-6 
112 W. 31st St.. N.Y. 10001 Phone: CH 4-3462 

Please send free brochure on Motion Picture 
Production Courses. 

Name (Please print) 

Address 

City State Zip 

I I Check if eligible under G. I. Bill 

Play back separate 
picture and sound 
in perfect sync. 

New Model PGSS-2 
Palmer Interlock is a 
complete system to 
project picture with 
optical or magnetic 
track, record on stripe 
or 16mm magnetic film, 
and make sound transfers. 

Write for details. 

W. A. PALMER FILMS, IIMC. 
611 HOWARD STREET • SAN FRANCISCO, CA 94105 
San Francisco’s complete 16 mm film service 

WONDERS OF ARRI-LAND 
Continued from Page 598 

machines, finishing parts and creating 
tools. We watch workers turning out 
telescopic segments for the ARRI ex¬ 
tendable monopole-type lights which 
are widely used in European television 
stations. We pass through another sec¬ 
tion where magnesium blimp compo¬ 
nents are being finished. 

We next move into a fascinating 
department where various optical com¬ 
ponents are manufactured. These in¬ 
clude viewfinder objectives, ARRI's ana- 
morphic Ultrascope lenses (for which 
special machinery had to be designed), 
and mirror shutters for the full line of 
Arriflex cameras. The front surfaces of 
these mirror shutters are ground to an 
accuracy of within 8/1000ths of a milli¬ 
meter. 

A visit to departments where editing 
machines and components for ARRI 
film processing machines are made com¬ 
pletes the technical part of the tour, 
after which Dr. Arnold turns his atten¬ 
tion to showing me about the estate 
itself. This is, I am told, a working farm 
that grows various crops to feed the 
livestock that are resident here. 

I am taken into the barn for personal 
introductions (by name) to these crea¬ 
tures. There is a herd of contented 
cows, a colony of pigs and a magnificent 
ram right off a Bock beer label. He 
seems friendly enough, but when I 
foolishly reach out to pet him he 
charges fiercely and crashes his horns 
into the stall gate that (fortunately) 
stands between us. So much for being 
an animal-lover! 

Our next stop is a greenhouse where 
Dr. Arnold pursues his hobby of culti¬ 
vating exotic plants. After that we enter 
a crypt-like catacomb where a little ol' 
brandymaker is busily distilling the fire¬ 
water which I had previously sampled 
up at the house. ARRI has to be the 
only manufacturer of motion picture 
equipment in the world that brews its 
own plum brandy. 

Just before we leave. Dr. Arnold 
shows me a new ARRI light which he is 
testing. It is a very compact luminaire 
that burns cool and is equipped with a 
unique shutter arrangement that pro¬ 
vides a smooth form of dimming. The 
lamp being used in the tests of this unit 
is an experimental halogen vapor bulb 
that is not yet commercially available. 
Rated at 400 watts, it is said to have the 
same light output as that of a standard 
1000-watt tungsten-halogen lamp. It 
burns at 6000° Kelvin and has a lifespan 
of 3,000 hours. I am very much im¬ 
pressed with this compact, high- 

V MAJOR EQUIPMENT FIELD ^ 
(East of Rockies) 

RepaiR 
seRvice 

Specializing in: 

OXBERRY 
(We are former Oxberry principals) 

ACME CAMERA* 
(Mfgd. and Sold by Photo-Sonics) 

SICKLES* 
HOLLYWOOD* 
(Inspection Projectors) 

FOROX* 
Caesar-Saltzman • Statmaster • Optical 
Contact printers • Cameras • Animation 
• Film Strip • Slide Stands. • Moving 
• Retrofitting • Custom Work • Alignment 

• USED EQUIPMENT • 
If you would like us to alert you when 

we have a technician in your city, send us 
your name, address, phone number and 
the type of equipment you own. We will 
then inform you whenever a technician is 
to be in your city. No obligation, 
*We are an authorized factory repair service; 
we supply factory parts. Our experienced tech¬ 
nicians repair your equipment right on your 
premises. 
Pat Mathison / Hans Jaggi / Ed Willette 

B PHOTOGRAPHIC 
B EQUIPMENT 
H SERVICE, INC. 

699A Main Street/New Rochelle, N.Y. 10801 
Phone; (914) 235-2720 

L Nites and Weekends: (914) 834-1240 A 

MOVING? 
PLEASE NOTIFY US 

6 WEEKS IN ADVANCE 

Miss/Mrs./Mr.  

Name (please print) 

New Address Apt. No. 

City State Zip 

MAIL TO 
AMERICAN 
CINEMATOGRAPHER 
P.0. Box 2230 
Hollywood, Ca. 
90028 

ATTACH LABEL HERE for address change or 
inquiry. If you are receiving duplicate copies of 

AMERICAN CINEMATOGRAPHER, please send both 
labels. If moving, list new address above. 
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QUARTZ STUDIO 

AT YOUR DEALER OR WRITE FOR CATALOG 

SMITH-VICTOR CORP. 
Griffith, Indiana 46319 

Two complete compact lighting systems in a case. 1800 
watts of 3200° K Quartz Lights with 3 compact stands- 
Available with or without Barn Doors. See your dealer or' 
write for descriptive literature on both the K2 and 
K3 Kits. K2 $115.00 without barn doors 

K2B $150.00 with barn doors 

K3 $165.00 without barn doors 
K3B $200.00 with barn doors 

SIX IMAGE 
REVOLVING PRISM 

For unusual movie and TV effects. Makes multi¬ 
ple images of any scene. Additional effects by 
using colored gels over individual facets of 
prism. Screw-in type. 
72mm for Angenieux 12-120 
and Canon Scoopic 

58mm $29.95 52mm $25.00 
55mm 27.50 49mm 24.00 

$39.95 

72mm FADER 
Continuously variable light acceptance to total 
extinction by turning front element (double 
polarizer). Many effects possible. For Angenieux 
12-120, Canon Scoopic and or 
other 72mm threaded lenses. 

Buy any two and save 10% 

fin La nn Grange, Inc. 

1139 No. Highland Ave., Hollywood, Calif. 90038 
8022 Montioello Ave., Skokie, Illinois 60076 

powered lighting unit and hope to be 
hearing more about it soon. 

Wednesday 

We are back at the Turkenstrasse 
headquarters of Arnold & Richter to 
continue the tour of facilities begun on 
Monday and, once more, Mr. Nebel has 
kindly offered to show us around. 

ARRI is proud of the fact that 
everything to do with Arriflex cameras 
is manufactured "under the home 
roof", so to speak, instead of being 
sub-contracted out to other vendors. 
This applies to a wide range of accesso¬ 
ries—such things as matte boxes, single¬ 
system sound modules, filter-retaining 
rings, tripod components, shoulder 
braces and a multitude of other items. 

The company even has its own plas¬ 
tics department, equipped with plastics- 
injection machines of its own design, 
wherein are produced such seemingly 
minor items as lens caps, cores, etc. 
Larger components, such as the Arriflex 
16mm BL molded hand-grip (with fiber¬ 
glass reinforcement) are also made here. 

There is a special "gluing depart¬ 
ment", where everything that has to be 
cemented is handled. This is a very 
delicate operation and one which must 
be reliably executed, because it obvious¬ 
ly wouldn't do to have cemented parts 
coming unstuck. Parts to be glued are 
first thoroughly cleaned by means of an 
ultrasonic unit. Then a very special kind 
of epoxy is used that will cement 
practically anything to anything else. 
An impressive example is that a stainless 
steel bushing is glued into the aluminum 
casting of the Arriflex 16mm turret, 
with tests proving that the result is 
equal in strength to that of the best 
mechanical fit. 

We come to the department where 
the 16mm single-system sound modules 
are assembled and tested for wow and 
flutter characteristics, which are very 
critical elements in the consideration of 
motion picture sound. The basic nature 
of a camera, considered in terms of its 
fundamental design, is at odds with the 
achievement of optimum single-system 
sound. This is because, on the one hand, 
the camera movement advances the film 
intermittently but, on the other hand, 
one would like to achieve a smooth 
continuous flow of the film over the 
sound head. This is the inherent prob¬ 
lem that plagues every manufacturer of 
single-system sound modules, but ARRI 
is proud of the fact that its wow and 
flutter figure is held in the neighbor¬ 
hood of .3%. When one considers that 
wow and flutter variations are not audi- 
Continued on Page 615 

Arri 35mm IIB cameras; matte box, 
2-400' x 35 color mags, vari-speed 
motor, case 

Unit Price 

$1450.00 

Arri 35mm IIC cameras, same as above 
but with lenses and battery 2900.00 

Moviolas: UL20CS 16/16 or UDC20CS 
35/35 composite editing machines 2350.00 

24-240 Angenieux reflex zoom lens 
w/finder for BNC 4900.00 

Mitchell MKII camera; 3 lenses, 2-1000' 
mags, 110 vari or 110 sync motor, 
cases, accessories 8900.00 

Bell & Howell 16/35 pedestal splicer 600.00 
Bell & Howell 16mm hot splicers 

(as is) 40.00 
Sony 1/2-inch video tape recorders, 

perfect condition, guaranteed 

CV 2100 350.00 
CV 2200 400.00 
CV 2600 450.00 

Panasonic 1/2-inch video tape 
recorder 295.00 

IVPCS 
Motion 
Picture 
Camera 
Supply, 
Inc. 

an affiliate of 
MPCS Communications Industries, Inc. 

MPCS Building, 424 West 49th Street 
New York, N.Y. 10019 

(212) 596-3690 

8MM & SUPER 8 
PRINTERS 

(2000' Capacity) 

Designed & custom built by Ted Gregory to 
last a lifetime. None 
better at any price.$Z3UU rUD 

8MM SUTTER 
(2000' Capacity) 

Used by most Hollywood Labs including: 
Hollywood Film Ent., AFI, Modern Movies, 
Movie Newsreels, Hollywood Valley Film 
Lab, Crest Film, 
Pacific Film, etc. $1900 FOB 

Exclusive Sales Agent 

MOVIE NEWSREELS 
1621 Cahuenga, Hollywood 90028 

Tel: (213) HO 2-4303 
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SEAMIN' 
ADVENTURE 

for ‘barefoot’ vacationers 

EXPLORE EXOTIC 
CARIBBEAN ISLANDS 

WEST INDIES, BAHAMAS 
VIRGIN ISLES 

No plush resorts... just darn-good 
fishing... skindiving... sailing. 

Comfortable cabins... 
Good "Grub 'n Grog”. 

10 DAYS 
UNDER SAIL 

from $200 

Mail today for free adventure booklet 
CAP’N MIKE: 
P.O. Box 120, Dept. S 
Miami Beach, Florida 33139 

NAME 

ADDRESS 

I 
\ 

CITY 

STATE 

^WINDJAMMER/ 
\ CRUISES / 

FILM/TAPE BANDWAGON 
Continued from Page 567 

tape generations may be made without 
impairing picture quality. 

Direct film projection to video tape 
also allows the use of a greater range of 
16mm film stocks. Soft-emulsion Ekta- 
chrome films and high-speed films like 
EFB 7242 (ASA 125-500) increase the 
scope and versatility of professional 
16mm production. 

All these advantages add up to phe¬ 
nomenal savings in time—significant 
savings in money—and increased effi¬ 
ciency for the producer of television 
spot commercial and program film pro¬ 
duction. Of course, the distribution 
must be to television systems via video 
tape. Film-to-tape-back-to-film transfer 
is not yet advisable. As yet, electronic 
film editing cannot be used successfully 
for theatrical films. If super high-resolu- 
tion telecine cameras are ever de¬ 
veloped, however, then this limitation 
may be overcome. 

Presently, only major production 
houses like WFAA Productions in 
Dallas, Teletronics in New York, and 
Technicolor's Vidtronics in Los Angeles 
offer electronic film assembly. This is 
because of the initial cost of the sophis¬ 
ticated videotape equipment required. 
For example, at WFAA we have over a 
million dollars invested in video tape 
recorders and computerized editing de¬ 
vices. 

On the other hand, the actual work- 
print editing is done on considerably 
less expensive gear, which would be 
within the budget of film production 
houses and advertising agencies. A one- 
inch helical tape editing room—com¬ 
plete with two VTR's and a color 
monitor—can be outfitted in first-class 
style for less than $9,000.00. In addi¬ 
tion, half-inch color VTR's are available 
in the neighborhood of $1,200.00—thus 
making it feasible for editors and direc¬ 
tors to view footage at home on regular 
television sets and to pre-select scenes 
prior to actual editing. 

We at WFAA feel that the increased 
flexibility and professionalism of elec¬ 
tronic 16mm film editing—coupled with 
the television industry's overall concern 
for production economy—will accelerate 
the acceptance of film/tape assembly as 
the most popular means of producing 
filmed television programs and commer¬ 
cials. And as more film directors, cine¬ 
matographers, editors, and producers 
get involved with 16mm film/tape, their 
new ideas and talents will enable elec¬ 
tronic post-production to make even 
greater contributions to creative film- 
making. 

FOR EUROPE’S FINEST 
SPECIFY THE ENTIRELY 

NEW 

LABORATOIRES 
with the 

LATEST IN COLOR 
PROCESSING 

& PRINTING FACILITIES 

16mm-35mm 
REVERSAL 

NEGATIVES 

POSITIVES 

EKTACHROME 
7255 7252 7242 

GEVACHROME 

600 605 

• EASTMANCOLOR 

5254- 7254 

•ANIMATION STAND 

-35 - 16- 

• OPTICAL AND 

MAGNETIC SOUND 

TRANSFER - 16/35 

•SPECIAL EFFECTS 

E. LEZE.President 

LABORATOIRES 

VITFER 
47, Av. Victor-Cresson 

92 

Issy-Les-Moulineaux 
Paris, 

Phone 644-16-35 

or 644-50-88 
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When filming in 

the New York City Area 

...or anywhere else... 

CONTACT 

JOHN WEBER 
"The King of the Generators 

FOR 

OR 

We go anywhere in the USA. 

We also custom build generators to 
your specifications. 

Write for literature. 

JOHN WEBER CO. 
6944 76th St. 

Middle Village, New York, 11379 

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

FILTERS E1<cKo',.VELV 

HIMOVITZ & ASSOC. 
At the request of two television networks, 

Himovitz & Associates developed the unique 
“SUN-BURST” filters which caught on almost 
overnight throughout the television industry. 
Used to film such shows as Johnny Cash 
Show, Everly Brothers Show, Hee Haw, etc.... 

Now you can create 4, 6, 8 and 16-pointed 
star effects in your own studio for still or 
motion pictures. Available in either Sharp 
(creates a star pattern while keeping the 
principle subject sharp and clear, without 
diffusion) or Dreamy (creates a star pattern, 
but with a slightly diffused or dream-like 
effect). Both can be used under low or high 
contrast lighting conditions with spectacular 
results. 

Sold in sets of 3 different star effects 
(4 point, 6 point and 8 point patterns) CM 

eg or individually. Complete sets start 5 
” at $50.00, sizes from 13/16" (Series K5 

°L 4) to 6". Write today for technical ~ 

WONDERS OF ARRI-LAND 
Continued from Page 613 

ble below 1%, this is very good indeed. 
Final audio tests of the sound module, 
in combination with the amplifier, take 
place in the company's electronics de¬ 
partment. 

A visit to the Arriflex Repair Section 
is ample evidence of the fact that ARRI 
is not interested simply in selling cam¬ 
eras, but also in servicing and maintain¬ 
ing them at top-level performance for 
cinematographers around the world. 

To date there have been approxi¬ 
mately 13,000 Arriflex 35mm and 
16mm cameras produced and it is inevi¬ 
table that many of them will be sent to 
this department for the various repairs 
to which all hard-used mechanical 
equipment is heir. In the United States, 
of course, this meticulous service is very 
capably provided by the Arriflex Com¬ 
pany of America in its extensive repair 
facility at Woodside, N.Y. But I am very 
heartened to see how here in Munich 
the cameras that were born here are 
treated with tender loving care when 
they "come home" for repairs. 

A short while later I have a chance to 
examine a demonstration model of the 
movement that is the heart of various 
Arriflex cameras, including the Standard 
16mm Arriflex, the Model S and the 16 
BL. It is a gem of engineering, with 
everything about it designed to result in 
a rock-steady picture with precise regis¬ 
tration. The various parts of this move¬ 
ment are so accurately matched that 
only when they are all in place can the 
camera be precisely adjusted and tested. 

The adjustment of the mirror shutter 
to the movement is an especially critical 
operation. The degree of permissible 
error in relation to the true-running 
characteristics of the shutter must be 
kept below 1/1000th of a millimeter, 
not only to assure its optical accuracy, 
but its silent running characteristic, as 
well. If this degree of error is exceeded 
in any reflex camera, the image as seen 
through the viewfinder will move visi¬ 
bly. Also, there is likely to be an 
increase in the amount of noise radia¬ 
tion, a condition that would be unac¬ 
ceptable in a camera like the Arriflex 16 
BL. 

To minimize the possibility of error 
in the mirror shutter's relationship to 
the movement itself, the first considera¬ 
tion is to make sure that the glass itself 
is perfectly plane-parallel, a condition 
which is thoroughly checked at the 
Stephanskirchen optical department. 
The mounting of the glass shutter onto 
a steel plate base is done with the 
highest degree of precision and the ball 

MOTION PICTURE LABORATORY 

210 SEMPLE STREET • PITTSBURGH, PENNSYLVANIA 15213 
PHONE: AREA CODE 412 • 683-6300 

Your COMPLETE 
Motion Picture Laboratory 

All Under One Roof 
PROCESSING EDITORIAL SERVICES 

B & W Reversal Creative-Conforming 

Color - 7252 - EF - MS 
16mm & 35mm 

Camera Negative 

Music or SFX Selection 

W0RKPRINT SOUND SERVICES 

B & W - KODA - EKTA Studio Recording 
Re-Recording 

EDGE NUMBERING Scoring - Mixing 
16 or 40 FR Optical Transfer 

(Same Day 'Service) Interlock Projection 

PRINTING 16mm 

B & W Reversal Neg/Pos 
Color Reversal Neg/Pos OPTICAL PRINTING 

Reversal Masters 16-35 Blow-Ups 
35-16 Reductions 

35mm EASTMAN COLOR Liquid Gate Printing 

Processing & Dailies Optical Effects 

Release Prints EKTA Masters 

Color Interpositives High Contrast Mattes 

Color Dupe Negatives Color Interpositives 

—. 

THREE HEADS ARE 
BETTER THAN ONE 

FILMKRAFT EDITOR 
MODEL 16 0/M 

Runs up to 3 16mm magnetic 
tracks with a picture — Also runs 
single-system optical and mag¬ 
stripe — Sync motor drive — Auto¬ 
matic clutch — Free wheeling — 
Portable — Self-contained — Built- 
in solid state mixer and amplifier. 

Prices start at: 

$1385 F.O.B. Los Angeles 

For further information contact: 

FILMKRAFT SERVICES 
Dept. A 

6850 Lexington Ave., Suite 217 
Hollywood, California 90038 

(213) 464-7746 
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IN SM FRANCISCO 
r Authorized Sales and Service For:^ 

. ARRIFLEX • J&R ED IQU IP 
• CINEMA BEAULIEU REWINDS 
• CANON SC00PIC 4 GANG SYNCHS 
. ECLAIR SOUND HEADS 
• BOLEX • MOVIOLA 
• B0LEX-PR0 • ZEISS M0VIESC0P 
• MILLER TRIPODS • TANDBERG (SALES) 

• 

k 
NAGRA (SALES) 

Complete Service Facilities and Rentals 

ADOLPH GASSER, INC. 
5733 Geary Boulevard • San Francisco, Calif. 94121 

Telephone: (415) 751-0145  

BOLEX REFLEX 
(8 & 16mm) 

CAMERA OWNERS 
END EXPOSURE PROBLEMS 

Send $5 for complete plans on how to get 
perfect exposure, every time you shoot. 
Amazing new development enables Luna- 
Pro meter (with modifications anyone can 
make at home in a few minutes) to read 
exact amount of light falling on film. 

Money back guarantee if system does not 
work 100%. 

FILM STUDENTS 
Send $5 for packet of 23 different types of ex¬ 
posed and developed film and magnetic film 
stock samples, from 8mm to 70mm. Also a six 
page brochure which explains in detail each 
sample. 

ppcc. Or if you wish to order later send 
r,vcc* for further details and free 70mm 
film sample . 

ALRE FILMS, Inc. 
565 Fifth Avenue New York, N.Y. 10017 

LINWOOD DUNN, ASC 
Former Head of RKO Studio Effects Dept. 

CREATIVE 
SPECIAL EFFECTS 

Theatrical • Industrial • Educational 

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 Great Race-Darling Lili-Catch 22 

Expo 67-70 Shows 
Airport - Song of Norway 

FILM EFFECTS of Hollywood 
1140 N. Citrus Ave., Hollywood, Calif. 90038 

Phone: 469-5808 Cable: FILMEFX 

COMPLETE LABORATORY AND 
POST PRODUCTION SERVICES 

FOTO-KEM 
INDUSTRIES, INC. 
"Motion Picture Center" 
GERRY BRODERSEN • LOU 
VINCENT • REGINALD DUNN 

• Fast service on developing ECO, EF and 
Color Dailies • Specializing in custom quality 
color-16mm and 35mm. 

Cutting Rooms & Facilities For Rent 
HO 3-4111 

3215 Cahuenga West 
Hollywood, Calif 90Q28 

bearings used are individually tested to 
make sure they will run true. 

The final critical evaluation of the 
mirror shutter and its relationship to the 
camera movement has to do with the 
flange bearing tolerance. The shutter is 
mounted on the flange and the precise 
adjustment is made by placing ultra-thin 
leaves of gold foil between the shutter 
and its bearings. 

I am impressed by the fact that the 
16mm movement is a single compact 
unit embodying the pulldown claw and 
registration pin, the shutter, the film 
gate assembly and the viewfinder com¬ 
ponent (mainly the deflecting prism). 
Bergmann informs me that it was a 
pioneering development to incorporate 
all of the various drive functions of such 
a movement onto a single shaft. The 
main shaft drives, not only the pull¬ 
down and registration mechanisms, but 
the shutter and the tachometer, as well. 
In effect, it represents two movements 
combined in a single cam. 

We pay a quick visit to the Appren¬ 
tice Training Department, where a 
group of young "eager beavers" are 
engrossed in learning the skills they will 
need to become top ARRI technicians. 
Among my prized possessions is a minia¬ 
ture "working model" of an Arriflex 
camera which these apprentices have 
made as part of their training. 

I am told that apprentice candidates 
are selected according to the grades they 
have earned in elementary and high 
school. They receive six months of 
"basic training" in this department and 
then are allocated to various production 
departments throughout the factory. 
They are then returned to the appren¬ 
tice training center for more advanced 
instruction, which includes both theo¬ 
retical and practical tutelage. 

Some of the boys enter the training 
program at the age of fourteen under a 
kind of "work-study" plan. They attend 
regular school one day a week and 
spend the rest of their time at the ARRI 
plant. The entire training program takes 
three and a half years to complete, after 
which they go directly onto the com¬ 
pany's assembly lines. 

On display are samples of their work 
—beautifully articulated technical draw¬ 
ings and intricate assemblies made up of 
precisely fitted working parts—all of 
which represent training problems to be 
solved. I am most impressed, not only 
by the industriousness of the appren¬ 
tices themselves, but by the depth and 
breadth of their training. 

Thursday 
This day begins with a continuation 

of the Turkenstrasse headquarters 

Mm FILM COMPANY 

is 
COVERED 

BY 

MARINA HOUSE 

HONG KONG 

COMPLETE 16/MM & 35/MM 
PRODUCTION FACILITIES 

r CAMERA STOCKS ■\ 
16mm EKTA Color 7242, 7241, 7255 0525 
16mm B & W 7220, 7222, 7231 025 
16mm Color Negative 7254, 7252  06 
35mm Color Negative 5251  10 
35mm B & W 5220, 5222, 5231 035 

LABORATORY STOCKS 
7387, 7253, 7385, 7234, etc. 

MAGNETIC SOUND STOCK 
35 and 16mm New and Reclaimed 

FILM & EDITORIAL LEADER 
Black Opaque 35mm  18.50 
Black Opaque 16mm  16.50 
Clear Leader 16mm   4.50 
Also: Painted, Personalized 
Printed & Lightstruck. 

studio film exchange 
11555 VENTURA BLVD. 
STUDIO CITY, CALIF. 

(213) 985-3303 

366 WEST 46th ST. 
NEW YORK, N.Y. 
(212) 265-3740 

COLOR Processors 
don’t have to be expensive! 

MKVII $2250.00 
COLOR 2 ft per min - B f W 20 ft per min 

ANNOUNCING AN EXTENDED LINE OF CRAMER PROCESSORS 

MODELS INCLUDE SUPERS. 16MM & 35MM - COLOR AND BLACK ft 

WHITE. BLACK ft WHITE PROCESSING FROM S FPM TO 20 FPM: 

EKTACHROME COLOR AT 2 FPM. PRICES FROM SI4SO.OO FOR 

BLACK ft WHITE. SIBSO.OO FOR COLOR. 

Write or call for free brochure 

H. G. CRAMER 
ROUTE 3, BOX 24 A. SARASOIA. FLORIDA 33580, U.S.A. 

Telephone A C 813 355 4470 
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AURICON REFLEX CONVERSION 

FOR THE 

PROFESSIONAL 

LIGHTWEIGHT 7 LBS 

PERFECT BALANCE 

ENGINEERED TO YOUR REQUIREMENTS 

• SINGLE / DOUBLE SYSTEM 

• STANDARD - 16 mm 

• SUPER - 16 

• DOUBLE SUPER 8 

CAMERA DEVELOPMENT CO. 
31 BREWSTER ROAD WEST 
MASSAPEQUA, N. Y. 11758 

(516) 799-5307 

THE AMERICAN FILM INSTITUTE 
CENTER FOR ADVANCED FILM 
STUDIES! 1971-1972 

A film conservatory 
for 
Individuals 
of unique 

talent and promise 
For professionals in the early stages of their 
careers and graduates of University film pro¬ 
grams. The Center will provide a unique oppor¬ 
tunity for individual development based on tutor¬ 
ial relationships with leading filmmakers. 

Fellows at the Center may emphasize screenwrit¬ 
ing, directing, cinematography, production man¬ 
agement or film theory and research. The pro¬ 
gram for each Fellow is individually designed to 
meet his or her particular needs and capabilities. 
This will involve extensive screenings and study 
of classic and contemporary films and the pro¬ 
duction of a series of experiments, exercises and 
original film projects. 

For a brochure on admissions, please write: 

Center Admissions 
American Film Institute 
Center for Advanced Film Studies 
501 Doheny Road 
Beverly Hills, California 90210 

"tour", and the first place I am taken is 
the department where the new ARRI 
35mm x-ray camera is being assembled. 
This is a highly specialized and quite 
exotic piece of equipment, without 
viewfinder, but with all of the attach¬ 
ments necessary for x-ray cinematog¬ 
raphy. It has a maximum frame-rate of 
150 frames per second, which permits 
the camera to be synchronized with the 
pulse of an x-ray tube. Its filming speed 
can be varied by remote control. 

The camera features a quick-loading 
external magazine which includes a pres¬ 
sure plate and snaps onto the camera 
body. The present magazine has a 200- 
foot capacity, but a 400-foot model is 
in preparation. The movement incorpo¬ 
rates an ingenious compensating device 
which counteracts the force generated 
by the pulldown claw and registration 
pins, in order to minimize vibration, 
particularly at the higher filming speeds. 

We now move into a department 
which is of particular interest to me— 
that in which the sensational new Arri- 
flex 35 BL camera is undergoing its final 
pre-production refinements. 

The working models of this camera 
which were shown at Photokina 1970 
(See American Cinematographer, De¬ 
cember 1970), had a noise level without 
lens blimp (measured at three feet in 
front of the camera) of 39 dB, but the 
ARRI personnel on duty there emphat¬ 
ically stated that this noise level would 
be considerably reduced in the produc¬ 
tion models. 

Now I have a chance to see what 
progress has been made in that direc¬ 
tion, and it is very impressive so far. The 
model shown at Photokina utilized a 
master drive belt for transmitting the 
drive power from the motor to a sec¬ 
ondary shaft which then, by means of a 
gear, drove the magazine and another 
secondary shaft which, by the employ¬ 
ment of a cross-shaft, drove the shutter 
of the camera. Now, I am told, the 
engineers have done away with the 
gear-train transmission of the drive pow¬ 
er to the magazine. They have also 
eliminated the electro-mechanical pi- 
lotone generator in favor of a method of 
generating the sync-pulse signal elec¬ 
tronically. As a result, and also by virtue 
of using a tooth-belt drive to replace all 
but one set of gears, the drive power 
from the motor is now transmitted 
directly to the drive mechanism of the 
magazine. This makes the Arriflex 35 
BL the only professional 35mm camera 
to utilize only one set of gears in the 
entire drive train. 

In order to reduce the noise factor 

still further, the new configuration em- 

FILM SERVICES 
• 35mm Color 

16mm wet gate blow-ups 
to 35mm—fully corrected. 

•35mmtol6mm-16mmto8mmorSuper 8 
• Processing—Printing—Editing 
• Sound Transfer—Sound Striping 

• Super 8 to 16mm 

SAME DAY SERVICE 
24 Hour Processing 
Coast to Coast Service 

Send for Price List 

1138 No. La Brea 
Hollywood, Ca. 90038 
(213)467-1118 

.MERICAN 
FILM INDUSTRIES, INC. 

STOCK FILM 
FOOTAGE 

NOW AVAILABLE! 

One of the world's largest and most 
selective collections of stock footage is 
available to you . . . now yours to choose 
from. 

Photographed by the greatest camera¬ 
men in the business, in every desired ratio. 

Select from the entire backlog of 
20th Century-Fox's world-famous product¬ 
ions, covering 40 years of industry leader¬ 
ship and innovation. 

Prices are competitive. All fields, 
theatrical, TV, commercial, educational, sales 
promotion etc. are invited to inquire. 

CALL ROBERT PEARSON 

20th Century-Fox Film Library 
Beverly Hills, California U.S.A. 
(213) 277-2211 . . . Ext. 1137 
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QUALITY 16mm PRINTS 
OUR SPECIALTY 

Satisfied customers coast to coast 
B&W • Kodachrome • Ektachrome 

Color Interneg • Positive 

TEKNIFILM, INC. 
1923 N.W. Kearney St. ^ 
Portland, Oregon 97209 
(503) 224-3835 

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 

BOLEX ACCESSORIES 
24-Frame Sync. Camera motor—115V 
Var. Speed Battery Camera motor—24V 
400-ft. Magazine w/400' counter in camera 
Intervaltimer—Range IV2 sec. to 36 min. 
Animation motor for new single-frame shaft 

Write for Bolex Accessory Catalog 
STEVENS ENGINEERING CO. 

Dept. A, 340 Newport Blvd., 
Newport Beach. Calif. 92660 

PROFESSIONAL 
UNDERWATER 
PHOTOGRAPHY 

A Division of Giddings (415) 362-6694 
Underwater Enterprises 

584 Fourth St., San Francisco, CA 94107 

FILMS 

PROFESSIONAL LAMINATED 

MAGNETIC STRIPING 

SUPER 8’ 
16mm 

& REG. 8 

$.03 Per Foot—380 Ft. Min. Order 
1 8991 RADBY ST. 

LA PUENTE, CALIF. 91745 
(Rowland Heights) 

FAST SERVICE-FREE BROCHURE 

SOUND 
EQUIPMENT 

America's Midwest distributor 
of professional recording, mo¬ 
tion picture, audio-video and 

broadcasting studio equipment. 

Write for our new 128 page catalog 

AUDIO DISTRIBUTORS, INC./ 
2342 S. Division Ave 

L\ Grand Rapids, Michigan 49507 
(616) 452-1596 

TRADES WELCOME 

ploys a solid rubber mount to complete¬ 
ly isolate the motor acoustically from 
the skeleton of the camera. This means 
that mechanical noise from the motor is 
no longer transmitted to the skeleton, 
or from there to the taking lens. 

I find this information most encour¬ 
aging and ask to what degree the noise 
level has been reduced thus far. 

"We estimate 5 dB to date," I am 
told, "but the final measurements have 
not been made. We are aiming toward a 
further reduction—in the neighborhood 
of an additional 5 dB." 

I ask what more is being done toward 
the achievement of this goal and am 
told: "We have made careful measure¬ 
ments of various movement configura¬ 
tions in respect to noise level and, from 
the resultant graphs, we have been able 
to determine which configuration will 
give us the optimum result. Having 
effectively reduced the camera body 
sound level, we are now making modifi¬ 
cations on the movement, with the aim 
of reducing the noise radiation of the 
movement itself—and this looks very 
promising." 

When I first arrived in Munich several 
days ago, I was given a cordial message 
of welcome from Dr. Robert Richter, 
along with the explanation that he was 
recuperating from a cold and would not 
be coming in to his Turkenstrasse office 
during the entire week. However, he did 
invite me to dine with him and his wife 
this evening at their home, very kindly 
asking, at the same time, whether I 
would enjoy having venison for dinner. I 
certainly would! 

Invited, also, are Horst Bergmann, 
ARRI Export Manager Reinhold Schutz 
and Dr. Walter Stahl, son-in-law of Dr. 
Richter. We drive a distance of about 25 
miles out of Munich to Dr. Richter's 
magnificent country house on the 
shores of picturesque Lake Ammersee. 

It is a great pleasure to renew ac¬ 
quaintances with our host and to meet 
his gracious wife. I have known Dr. 
Richter for a number of years, having 
met him several times in Hollywood, at 
the Photokinas in Cologne and at inter¬ 
national conferences of the film indus¬ 
try. He is a jovial and urbane man with a 
most pleasant personality and a vital 
interest in everything pertaining to mo¬ 
tion pictures. 

I present Dr. Richter with a color 
photograph which I took of him with 
Hal Mohr, ASC, during a recent visit to 
the ASC clubhouse in Hollywood. 

After dinner, we adjourn to the 
"screening room" where we are shown 
one of our host's early efforts as a 
teenage cameraman. Made circa 1918, it 
is a wild and woolly saga of the Ameri- 

POSCO 
color media 

R0SC0, P0RTCHESTER, N.Y. 10573 

STANCO SPLICERS 
The Genuinely Automatic Fine 

Splicerfor8,Super8,16and 35mm. 
At your dealer or 

write for information 

STANCO PRODUCTS 
P.O. Box 456-A (303) 828-3562 
  Erie, Colorado 8051 6 

□XBERRY, 
OPTICAL 
PRINTERS 
ANIMATION 
EQUIPMENT 

Division of Richmark 
Write or phone for information. 
516 Timpson Place 
Bronx, N.Y. 10455 • Telephone: (212) LU 5-0730 

FILMSTRIP 
EQUIPMENT 

BLOW-UP 
HIGH QUALITY 

35MM NEGATIVES 
FROM YOUR 16MM ORIGINALS 

(OUR ONLY BUSINESS) 

Stock Shots Enlarged to Match-in with 
your 35mm Negative 

Complete Pictures Transferred to 35mm 

Call—Adrian at (213) 463-3178 

CINESERVICE, INC. 
1459 North Seward Street 

Hollywood, California 90028 

22 years experience, including TV, etc. 
Completely equipped for 16mm & 35mm 
shooting, including camera car, lights, 
etc. No charge for equipment use. 

1511 1st St./Detroit, Mich. 48226 (313)-291-5629 

FIGHT INFLATION! 
Write for our new rental rate 
card today. 
Serving all Southern States with 
finest equipment and most rea¬ 
sonable rates. 

CAMERAS, LIGHTING, 
SOUND, EDITING 
Sales & Rentals 

Camera South Company 
1635 SW 27th Ave. 

Miami, Florida 33145 
305-445-9461 
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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 

MONITAL ZOOM LENSES 
by Rank Taylor-Hobson 

At your dealer or Call 

RANK PRECISION INDUSTRIES, INC. 
260 North Rt 303, West Nyack, NY 10994 

(914) 358-4450 
5926 E. Washington, Los Angeles, Cal. 90040 
 (213) 685-8590  

IN FLORIDA IT’S 

WARREN SOUND STUDIOS' 
Complete sound production facilities 

■ Mixing ■ Dubbing * Transfer ■ Interlock Screen¬ 
ing Facilities ■ 16 or 35 mm ■ Editing ■ Loc. 
Sound Trucks ■ Westrex, Nagra & RCA Equipment 

35 NE 62nd St. • Miami, Florida 33138 
Telephone: (305) 754-9539 

MOTION 
PICTURE 

PRINTERS 
and 

accessories 

Peterson 
| Write for literature 

Peterson Enterprises, Inc. 
11840 PICKWICK AVENUE 

I GLENVIEW, ILL. 60025 
(312) 729-1010 

■ KEM Universal Editing Tables 
■ KEM Standard-Rapid Editing Tables 
■ KEM Transfer and Dubbing Systems 
Revolutionary Systems for the Film Industry 

KEM 
ELECTRONIC 
MECHANIC CORP. 

a division of The Intercraft Corporation 
225 Park Avenue S. 

New York, N.Y. 10003 
(212) 260-2150 

AIRPLANES - HELICOPTERS 
Aerial Photography and everything in 
aviation including balloons, jenny s to 
jets, mock-ups and a fleet of single 
and multi-engine planes & helicopters, 
all with camera mounts. Complete mo¬ 
tion-picture and TV service from the 
oldest and most experienced company 
in the industry. S. A. G. pilots. 

TALLMANTZ AVIATION INC. 
Frank Tollman, Pres. 

Orange County Airport, Santa Ana, Calif. 

(714) 545-1193 or (213) 629-2770 
Plus: Certified Air Taxi Location Service 

can West, complete with ersatz cowboys 
and Indians tearing up the Bavarian 
countryside. It is a most amusing film— 
and the technical quality is incredibly 
good. 

After a thoroughly enjoyable eve¬ 
ning, we bid our host and hostess 
farewell and head back toward Munich. 
It occurs to me, on the way, that the 
story of Arnold & Richter, boyhood 
friends in 1913 and still working to¬ 
gether after all these years, would made 
a very interesting movie. 

Friday 

It is the last day of a busy week, and 
there is still a lot left for me to see of 
the ARRI operation. 

As mentioned previously, this opera¬ 
tion has burst the bounds of its main 
building in Turkenstrasse and has bub¬ 
bled over into a number of other struc¬ 
tures on plots of land covering a sizable 
area of the Schwabing district. 

We head first toward a converted 
automotive garage which now houses a 
plant where the ARRI developing ma¬ 
chines are assembled from components 
largely manufactured at Stephanskir- 
chen. 

Following that, we visit a converted 
three-story residence which has become 
a workshop for the fabrication of the 
various motors that drive Arriflex cam¬ 
eras. A skilled group of technicians, 
many of them women, are at work here, 
winding armatures, assembling miniatur¬ 
ized parts into components and con¬ 
ducting unbelievably delicate quality- 
control tests. 

We next explore the complex of 
buildings that surround the main head¬ 
quarters in Turkenstrasse. There is the 
ARRI film production studio, with two 
large sound stages and complete ancil¬ 
lary facilities. One of the stages is 
utilized mainly for rental to producers 
of commercials, documentaries and low- 
budget features. The other stage is 
currently being used to test a new 
experimental 2000-watt halogen- 
discharge lamp which, I am told, puts 
out as much light as a conventional 
10,000-watt incandescent lamp. Seen in 
action, it is most impressive. 

We next tour the company's fully- 
equipped sound recording studios, after 
which it is time to visit the ARRI 
laboratories. This installation was made 
viable when the production of Fox 
newsreels in Germany was resumed fol¬ 
lowing World War II, and it was awarded 
the contract to do the processing and 
printing. It has remained one of Eu¬ 
rope's busiest laboratories ever since. 

Our last stop in the Turkenstrasse 
complex is the large ARRI theatre 

HARRY WALSH, A.S.C. 
for FLORIDA filming 

Supplying Visiting Producers with Crews, 
Equipment, Locations etc. over 25 years. 

2711 San Domingo Coral Gables, Florida 
Phones—(305) 446-0566 and (305) 446-0811 

TITLE DESIGN ILLUSTRATION 
COLOR CORRECTION HAND LETTERING 
BACKGROUND ART PHOTO LETTERING 
RETOUCHING HOT PRESS TITLES 
SLIDES FOR TV SILK SCREEN 

723 SEWARD ST. 469-1663 
HOLLYWOOD. CALIFORNIA 90038 

IDE 1 R ANGE 1 S LECTRONICS 
L _J L  IcORPOR ATION 

Now demonstrates, sells, services the 
industry’s best recorders and dubbers 
at 1144 N. Las Palmas in Hollywood. 
Home Office.- 2119 Schuetz Road, St. Louis, Missouri 63141 

lIHliElt MOTION I’lCTlIKH 
I I H AI PltMTKItS I 

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 

NOBODY makes BETTER 16mm 

COLOR POSITIVE PRINTS 
- than TEKNIFILM! 

• Small enough to give you 
PERSONAL ATTENTION 

• Large enough to meet your 
DEADLINES —40,000 ft./shift 

TEKNIFILM, INC 
1923 N.W. Kearney • Portland, Oregon 97209 

Telephone 503/224-3835 

TRY US ON YOUR NEXT PRINT ORDER 

Company 

titles optical! insert! 

Joseph Westheimer. A.S.C. 

TITLES, TRAILERS, INSERTS AND OPTICAL EFFECTS 

FOR MOTION PICTURES AND TELEVISION 
HO 6-8271 

736 Seward St., Hollywood, Calif. 90038 
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NEPTUNE 
CORP. 

115 W. 45th St. (212) 765-4785 
New York, N.Y. 1 0036 
Sales / Service / Rentals 

Motion Picture Production, 
Editorial and Laboratory Equipment 

Write for literature 

M@NTAGE 
Complete Film Editing 

Features — Commercials — Documentaries 

(212) 2 79-0 808 
152 West 42 Street 

(Times Square) 
New York, N.Y. 10036 

Watch for another new 

HYDROFLUID PRODUCT 
Write for details to: 

NATIONAL CINE EQUIPMENT, INC. 
37 W. 65th St., N.Y., N.Y. 10023 

For Professional Equipment in 

PHILADELPHIA, 
O. H. HIRT, INC. 

39 N. 11th St. * Phila, Pa 19107 
(215) 923-0650 

BUSINESS TO LEASE 
Cameramen, director, etc. wanted to lease estab¬ 
lished motion picture equipment rental house. 
Assets include $250,000 in 16mm & 35mm equip¬ 
ment as well as steady customers. 

Principals only, financially capable, contact: 
Mr. Kaye. (212) LO 4-2535 

SOUND STRIPING 
ORIGINAL OR PRINTS — 8/SUPER-8/16MM 

24 HOUR SERVICE 

Guarantee on Emulsion Side 

P.O. 13573 St. Louis, Mo. 63138 

COLOR PROCESSORS 
WRITE FOR INFORMATION 

MANUFACTURING CO., INC. 
PO Box 125 (215) 345-1944 

Chalfont, Pa. 18914 

BEHIND-THE-LENS FILTER HOLDERS 
For Angenieux lenses on all Arriflex 16, Eclair NPR 
and CM3 cameras, and for the 25-250 Angenieux for 
3 5 mm - - in kits with gel cutter, tweezer, spare gel 
container and other convenience features. 

Ask for brochures 

CUSTOM PHOTOGRAPHICS 
P. O. Box 25007, Portland, Oregon 97225 ■ 503-292-5569 

which serves as a sound mixing studio 
by day and a public cinema, showing 
theatrical features, at night. 

After lunch, we drive out to the 
suburbs of Munich to visit Bavaria Atel¬ 
ier Gesellschaft, more commonly known 
as "Bavaria Studios". This is a large 
motion picture studio complex, very 
similar in character to those in Holly¬ 
wood and London. 

At the studio, I am very kindly 
greeted by Mr. Benno Nowotny (Head 
of the Technical Department), Mr. 
Walter Pindter (Head of Sales and Dis¬ 
position) and Mrs. Helga Sandberg 
(Head of Public Relations). I am given a 
tour of the facilities, which are excel¬ 
lent, and am most impressed by the 
modular construction of sets (which is 
standard here) and the way in which 
standing sets (without wild walls) are 
illuminated for television filming by 
means of light poured through frosted 
plastic sheeting which serves as "ceil¬ 
ings" for the sets. 

Just now there is no actual shooting 
going on in the studio, although several 
companies are filming on location. The 
main activity on the stages is the build¬ 
ing of large sets for production of the 
upcoming American musical, "CABA¬ 
RET". 

Adjacent to the Bavaria Studios is an 
installation known as IRT (Institut fur 
Rundfunktechnik). I am told that it is a 
government facility devoted to televi¬ 
sion research. During an all-too-brief 
visit, I talk with Research Engineers 
Adolf Brosch and Franz Pilz, and am 
then given a tour of the facilities. 

Being a film type, I find most inter¬ 
esting the extensive testing that has 
been going on here relative to the use of 
Super-8 as a TV newsfilming format. 
Also noteworthy are tests being made of 
two small but powerful halogen-dis¬ 
charge lighting units, one made by 
Phillips, the other by Siemens. 

It is now late in the day and, since 
there is nothing constructive left that 
we can do for the cause, Horst Berg- 
mann and I take off for a weekend of 
skiing at St. Anton in the Austrian Alps. 

It has been an extremely busy and 
informative week for me. My in-depth 
visit to Arnold & Richter KG has left 
me with a very favorable impression of 
1,400 skilled technicians working in an 
atmosphere that happily blends "Old 
World craftsmanship" with the very 
latest in automated technology. 

And it has given me a new respect for 
that term that seems to pulsate through 
the organization like a heartbeat 

. . . precision . .. precision . . . preci¬ 
sion ... ■ 

J. Burgi contner 
Director of Photography 

SPR Reflex BNC, SPR-NC, 
ARRIFLEX, Lights, Sound 

P.O. Box F1532 
Freeport, G.B., Bahamas 

Cl^nn For inforrnation leading $«)UU to recovery of equipment 
ni-m>n r-» r* stolen in Charlotte NC REWARD August 22, 1970. I n- iibiiriMu eludes: Mitchell #NC 172 
(35mm) and accessories. For more infor¬ 
mation, write or phone: 
MARTIN HILL, 2736 Picardy Place 
Phone (704) 545-4491 or 334-6224 
Charlotte NC 28209 

23W ANIMATION AIDS 

L 
213-789 4498 • 17040 OTSEGO, ENCINO. CA. 91316 

Schools, Corporations, TV Stations, Producers 

BUY DIRECT - SAVE BIG! 
Camera Stands, Punches, Discs, Pegboards, 
  Supplies 1 

ACME OR OXBERRYSTANDARDS 

CINE DEVELOPMENTS 
445 S. BEVERLY DR., BEVERLY HILLS, CALIF. 90212 

(213) 553-9432 

Personalized 

16mm SERVICES 
Flexible Work Schedule 

Reflectasol 

LARSON ENTERPRISES, INC. 

LOS ANGELES, CALIF. 90061 

12817 SO. BROADWAY 

PHONE 12131 323-3252 

35/35 MOVIOLA 
Composite Model. Beautiful condition. 

$2,000 
CAMERA SOUTH CO. 

1635 SW 27th Ave. (305) 445-9461 

Miami, Florida 33145 

IS YOUR FILM DIRTY? 
Does your cleaner doth leave lint? 

The HGA Film Cleaner pad 
Removes dirt • Lint Free • Scratch Free 

$ 1.50 Each 
HENRY GROSSMAN ASSOCIATES 

519 S. 5th Ave., Mount Vernon NY 10550 

INDIA 
• FILMING • 

ASIAN FILMS 
72 JANPATH, NEW 
DELHI—1; Cable: Movi- 
photo, New Delhi (In¬ 
dia); Telephone: 47995 
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BUY-SELL-SWAP HERE 
STUDIO PRODUCTION EQUIP. STUDIO PRODUCTION EQUIP. STUDIO PRODUCTION EQUIP. 

AURICON CONVERSION—S/B model mag. 
body, transisto sound MK II invertor, Mitchell 
400 ft. magazines. Contact ABC CINE, Box 
432, Atlantic Beach, N.V. 11509 (212) 
327-5089 

35mm DUPLEX PRINTER, automatic light 
changes, best offer. BERETANIA THEATRE, 
Box 111, Honolulu, Hawaii 96810 

85-250 ZOOM, “C” mount-Arri mount-zoom 
finder, support bracket, case, automatic mo¬ 
torized stop setter, filter. Cost over $2,500. 
Sell as is $500. 
Auricon Pro-600, Turret, finder, 2-600 mags., 
1-400 mag., optical modulite S, 25D7 amp, 
case, wired magnetic. Perfect $2,700. Auricon 
Cine Voice conversion, F&B, optical-mag., 
both mag. and optical amps, case A-OK. 
$2,800. Call (313) 549-0444 

ARRIFLEX 16S CAMERA, two 400 ft. color 
magazines, torque motor, constant speed mo¬ 
tor, variable speed motor, matte box, case, 
battery & charger, 16mm & 25mm prime 
lenses & Pan-Cinor zoom $2,250. Siemens 
double 16 projector $1,400. B&H Jan project¬ 
or $495. Kodak AV-256 projector $375. 
Stancil-Hoffman S-6 film recorder $650. S-H 
S-5 and Magnasync film recorders. 16mm and 
35mm Moviolas. UNIVERSITY SUPPLIERS, 
225 W. Ohio St., Chicago, III. 60610 (312) 
467-6457 

400' 16mm B&H MAGS. $95. Motors for 
B&H Filmo or Eyemo; 12 VDC $50 with 
transformer for 120VAC $60 prepaid. PHO¬ 
TOMART, 228 So. Franklin, Tampa, Fla. 
33602. 

PERFECTONE V4-inch sync, recorder for sale, 
$500 or best offer. Phone (213) 781-1675. 
Address ROBERT DIETZ, 15811 Gault St., 
Van Nuys, Calif. 91406 

FOR SALE—USED camera. Best offer takes: 
Auricon Pro-600 with 3-400 ft. & 1-1200 ft. 
magazines. No recording heads. 12 to 120mm 
Angenieux zoom lens with data rings. Quiet in 
operation! Call-write-wire: Ed Weiss, O. H. 
HIRT, INC., 41 No. 11th St., Philadelphia, 
Pa. 19107 (215) WA-3-0650 

STEEN BECK 16/35 for rent, low price in 
N.Y. or Toronto. (416) 920-3495 

16mm PRINTER PETERSON with sound- 
head and fader, complete with converters. 
Excellent condition, presently in use. For sale 
$6,800 or long term lease. MURRAY HILL 
PRODUCTIONS, 15 W. 46th St., N.Y.C. 
(212) JU-6-0357 

MITCHELL GC high speed camera w/view- 
finder, matte box, 4-1000’ magazines, 2-400’ 
magazines, 2 motors, 6 super Baltar lenses, 
carrying cases. Completely overhauled & 
painted by Mitchell factory-trained tech¬ 
nicians. Excellent condition $2,650. Mitchell 
Standard camera with high speed movement, 
same accessories & condition as GC $2,250. 
Mitchell FC 70 m/m turret model camera 

$2,400 
Mitchell BNC interlock motors (7) $350 each 
Worrall geared head $950 
Mitchell 110-volt high-speed motor w/rheo- 

stat $375. 
CINE/PRECISION ENGINEERING CO., 
1038 No. Highland Ave., Hollywood, Calif. 
90038 (213) 462-8787 

CUTTERS’ WORKBOOK. A new, fast way to 
match cut, 16 or 35, original to workprint via 
preprinted form. 200 cuts, $3.00. Add $.75 
for first class. INDUSTRIAL MEDIA SERV¬ 
ICES, 144 Main St., Hackensack, N.J. 07602 

MITCHELL—16mm, camera blimp, 3 Baltars, 
Worrell head. Houston Fearless dolly. Photos 
on request. ACADEMY-McLARTY PROD., 
INC., 207 Delaware, Buffalo, N.Y. 14202 

BOLEX RX 400, complete, new, $1295. 
Switar poe zoom $600. Bolex rxllvs, 3 
Switars, accessories, excellent $450. Shipping 
extra, inventory clearance. RON DOERRING 
PRODUCTIONS, 7421 Pershing Blvd., Keno¬ 
sha, Wis. 53140 (414) 694-0530 

EQUIPMENT SALE LIST 
Arriflex BL—all accessories, demonstrator— 

20% off list. 
Arriflex S/B—all accessories, demonstrator— 

20% off list. 
Honeywell Elmo Double Super 8 camera 

w/100’ magazine & accessories—at dealer 
net. 

Model 602 E5 Magnasync recorder/recorder/ 
reproducer w/interlock—like new—$1,895. 

Model 602 E2 reproducer w/interlock—like 
new—$1,695. 

Ampex 351 full track W’ portable recorder 
w/electronics—A1—$995. 

Ampex 350 2-track stereo w/electronics— 
Al—$1,495. 

Mixing console—with 8 line inputs, 5 low level 
inputs, 2 channel out, step equalizers 
graphic equalizer, hi & low pass filters, cue 
system compressor, patch panel & cords— 
$6,000. 

Scully 280 Mono in console—$1,807. 
Scully 280 V4” 2-track in console (stereo)— 

$2,336. 
Scully 280 V2” 4-track in console—$3,881. 
Scully 284 1” 8-track in console—$9,337. 
Kinescope recorder B&W—Conrac video moni¬ 

tor—Pro 600 Auricon camera w/optical 
track, 2-1200’ magazines in custom con¬ 
sole—$3,600. 

Filmline model S 120-16mm neg. pos. proces¬ 
sor, excellent condition—$10,500. 

Uhler reduction printer—16mm to 8mm— 
remachined and modified—$500. 

16mm loop three-picture and sound variable 
to 1200’ each. Sliding glass doors, front 
and back. Safety cutoff switches—$9,600. 

Bell & Howell modeled printed-super hi in¬ 
tensity lamp house, roller gate, new 
sprocket and stripper plates—$3,650. 

RCA Ml 3121 B, 6-8-10 KC, low-pass filter— 
$150. 

RCA Ml 10106 Hi pass, filter—$75. 
RCA Ml 10206 A, electronic mixer/compres¬ 

sor—$250. 
For information, call or write: Don Redinger, 
manager, MPEC, 210 Semple St., Pittsburgh 
(412) 683-6300 

CANON SCOOPIC demonstrator $795.00. 
Folding shoulder pods, new, $55.00. PRO¬ 
FESSIONAL CINE PRODUCTS, 2959 Lady¬ 
bird Lane, Dallas, Texas 75220 

MOVISCOP VIEWER—$79. Rivas splicer— 
$85. Hot Splicer—$189. 16mm synchronizer 
—$139. 35mm synchronizer—$59. SHEAR, 
24150 Westhampton, Detroit, Mich. 

BOLEX PRO CAMERA. Inventory reduction 
offer. Camera with 12-120mm zoom lens, 
four 400’ magazines, two batteries, crystal 
sync, other accessories. Demonstrator camera, 
brand new. Offered at substantial discount. 
Call VICTOR DUNCAN, INC. Detroit: (313) 
371-4920, Chicago: (312) 321-9406, Dallas: 
(214) 369-1165 

SYNC BEEP V4-inch tape, prerecorded with 
high-level 1000 eye. tone, backed with special 
pressure-sensitive adhesive for quickly affixing 
visual and audible sync indication on any 
magnetic film or tape. Industry-wide accept¬ 
ance. Send $2.50 cash, check or money order 
for postpaid packet containing 20 strips total¬ 
ing 100 35mm frames. D.P. UPTON COM¬ 
PANY, P.O. Box 5052, Tucson, Arizona 
85703 

1-NC EXCELLENT CONDITION, complete 
overhauled with 8-magazines, 5 lenses, 3 
motors, finder, all accessories for sales..Serial 
# over 500. $3,800. 1 Standard Mitchell high 
speed with 5 lenses, 4 magazines, high speed 
motor (new), finder, 2 extra motors, all 
accessories excellent cond., overhauled. 
$3,200. Please write to OTTO NEMENZ, 
17022 Bollinger Dr., Pacific Palisades, Calif. 
90272 

ARRI-16S; 12/120 electric zoom, 4-lenses, 
2-400’ mags, crystal and wild motors, power 
belt, other extras, 2-yrs. old $3,900. Auricon 
400’ conversion newsreel camera; galvo, tran¬ 
sistor amplifier, 400’ magazine, 2-power 
packs, Berthiot 17/85 zoom lens with view¬ 
finder $975. COMQUIP, Box 12, Ridgewood, 
N.J. 07451 (201) 444-0196 

BOLEX H-8 REFLEX with three lenses: 
12.5mm Macro Switar fl.3 5.5mm Switar 
fl.6, 36mm Macro Switar fl.4, plus Rexo 
fader, excellent condition with six month 
guarantee $475. Bolex H-8 reflex with two 
lenses: 12.5mm Macro Switar fl.3, 36mm 
Macro Switar fl.4, plus Rexo fader. Excellent 
condition. With six month guarantee, $325. 
Bolex H-16 reflex III body, excellent $319.50 
Bolex H-16 SBM with 16m-100m POE zoom 

vario Switar $1115 
16mm Bell & Howell 273 silent projector, 

perfect $275. 
16mm Bell & Howell 385 sound projector, 

perfect $375. 
Master Charge, Interbank cards accepted. 
Write, call HELIX, LTD., 679 No. Orleans, 
Chicago, III. 60610. Selwyn S. Schwartz, 
director of sales. 

$8,000 Ram b/w motion picture processing 
tank unit—1200 ft. fnag. load (no refrigera¬ 
tion unit). Sale price is $995 F.O.B. Uhler 
CP16-8 movie printer $150. Hollywood Jr. 
movie printer $100. L/F movie printer $110. 
$189 Micro Record motorized movie dev. 
16mm unit, complete $110. JAMES W. 
GRIMES, 2605 James St., Baltimore, Md. 
21230 

ARRI 35mm ll-B camera. 28-50-75mm lens¬ 
es, two 400-foot magazines, motor, case, 
battery, etc. Very nice outfit. Bargain at 
$1,595. VICTOR DUNCAN (313) 371-4920 

ARRIFLEX S.6 lenses including zoom, three 
400 ft. magazines, battery and built-in charg¬ 
er, matte box, pistol and shoulder grip, 
aluminum case. Excellent condition—used 
solely by original owner. $3,200. I. HART¬ 
LEY, Cat Rock Rd., Cos Cob, Conn. 06807 
(203) 869-1818 

DYNALENS-OPTICAL IMAGE motion stabi¬ 
lization lens #5038A, for Arriflex and Nikon, 
$15,340. New with accessories. W. THOMP¬ 
SON, Box 676, Willingboro, N.J. 08046 (609) 
871-2455 

HEAVY DUTY ECP processor, Filmline 
16mm sprocket drive system. All stainless 
construction 34’ long, 160' PM. Average tank 
depth 7’ includes filter system, replenishment 
panel and extras. Terms to suit. Inquire Mr. 
Lou Saks, CVS COLOR LABS, 31-07 21st 
St., L.I.C., N.Y., 11106 (212) 545-8997 (212) 
545-9233. 

OXBERRY 35-16mm camera with motorized 
Schubert animation stand complete with ac¬ 
cessories, now in operation in Chicago area. 
Excellent condition. FILM COMMUNICA¬ 
TIONS (312) 251-7839 

MAURER 05, motors, magazine, more 
$1,000. Hi Speed Fastaxs, $250. Needed: 
Auricon Optical TV-T. OMNIBUS, Box 
18478, Denver, Colo. 80218 

RATES: Ads set In lightface type, 30* per word. Minimum ad, $3.00. Text set in case) $3.00 per line. Send copy with remittance to cover payment to Editorial 
lightface capital letters (except 1st word and advertiser’s name) 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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MOVIES FROM SLIDES 
Dissolves, Pans, zooms to areas as small as 
1/4", using computerized Oxberry Animation 
Stands. 
Send for information, free film chart, pocket 
slate, field guide and sample film. 

Animated Productions, Inc. 
1600 Broadway (212) CO-5-2942 

New York NY 10019 

CAROLINA 
PHOTO-TECH INC. 
FILM LABORATORIES 

Ektachrome Processing/B&W Pro¬ 
cessing/Work Prints/Release Prints 
Call or write David Conley for 
complete professional nrire list 

639 Wellons Village Shopping Center 
Durham NC 27703 (919) 688-7265 

St/fittS s/>ec//u/srs! 
Any Quantity... BEST Prices 

(/tw-C/ufi /KC. 

8764 Beverly Blvd.( Hollywood, Calif. 90048 (213) 652-7357 

ALL MOVIE LAB SERVICES 
16mm, Super 8, Regular 8 

Write for free brochure 

16mm COLOR LAB 
KODACHROME AND EASTMAN COLOR RELEASE 

Coast to Coast Service 
Write for Price List 

RICHARD ARLEN LAB. 
2214 West'Olive Ave. 

Phone 848-3132 Burbank, Calif. 91506 

SAN FRANCISCO 

COLOR NEGATIVE¬ 
POSITIVE 

Write for price list. 

CINE-CHROME LABS., INC 
4075 Transport St./Palo Alto, Calif. 94303 
Phone (415) 321-5678 

the big lab in Canada 

BELLEVUE PATHE 
coast to coast 
VANCOUVER TORONTO MONTREAL 

916 Davie St. 9 Brockhouse Road 2000 Northcliff Ave 
Vancouver 1, B.C. Toronto 14, Ont. Montreal 260. Que 

Tel. (604) 682-4646 Tel. (416) 259-7811 Tel. (514) 484-1186 

PROFESSIONAL 

MAGNETIC SOUND STRIPING 
• Super-8 and 8MM originals 

or prints 
• 2tf per foot—plus postage 
• One day service 

AERCO 
Box 171 Pennsauken, N.J. 08110 

AURICON CINE-VOICE 
General Camera Conversion 

12-120 zoom. Aluminum case. 
2 400’ magazines. Beautiful condition. 

$1,800 

CAMERA SOUTH CO. 
1635 SW 27th Ave. (305) 445-9461 

Miami, Florida 33145 

STUDIO PROD. EQUIP. 

SWAP MV KINEVOX automatic slater with 
Mitchell mount for complete Pro-Jr. or equiv¬ 
alent tripod. Box 391, Port Hueneme, Calif. 
93041 

SITUATIONS WANTED 

PRODUCTION COORDINATOR; degree in 
journalism, U. of Texas ’69, seeking film 
editor apprenticeship. Will accept low salary 
with training. Writing and graphics back¬ 
ground/resume. MISS ANDY SCHACHTEL, 
(716) 271-0199, Apt. 314, 1600 East Ave., 
Rochester, N.Y. 14610 

ALL PHASES 16mm PRODUCTION: screen¬ 
writing, directing, cinematography, sound, 
editing—AN ENTIRE PRODUCTION COM¬ 
PANY AT YOUR DISPOSAL! Will travel. 
H.M.S. CINEMA 71, P.O. Box 36394, Los 
Angeles, Calif. 90036 (213) 934-9284 

WRS MOTION PICTURE Labs, Inc. is look¬ 
ing for a lab manager to head up the 
processing and printing facility of their Phila¬ 
delphia, Penna. branch . . . Experience must 
include ECO 3, ME-4, ED negative positive. If 
you are interested in a challenging position 
with a future, contact Don Redinger at WRS 
MOTION PICTURE LABS, 210 Semple St., 
Pittsburgh, Penna. 15213 (412) 683-6300 

SERVICES AVAILABLE 

BOLEX H8 CAMERAS converted to accept 
Super-8 film in 100 ft. rolls. J-K CAMERA 
SERVICE, 3908 High St., Oakland, Calif. 
94619 

AUSTRALIA. Cameraman and crew available 
cover documentary, commercials, sports, TV 
news, etc. Completely equipped 35 & 16 Arri, 
sound with BL & Auricon, Mag. Stp. or 
D/system, Nagra. Radio-controlled camera 
cars and four-wheel drive vehicle. Will travel 
anywhere at shortest notice. Contact ED 
STEET, Intatel Pty Ltd., 9 Second St., 
Black Rock, Vic., 3193. Phone: Melbourne 
99-3231 

COMPLETE 35mm and 16mm production 
facilities in Caribbean, including underwater. 
Footage or finished films. SECOND AVENUE 
FILMS, Star Route 00864, Christiansted, 
Virgin Islands. (809) 773-2241. 

NORTHERN CALIFORNIA FILMING call or 
wire GLYNIS FILMS. Eclair, Arriflex, Auri¬ 
con, Nagra, 16mm, 35mm, lites, crews, etc. 
6037 Rampart Dr., Carmichael, Calif. (916) 
967-4943 

PRODUCTION TEAM, script to screen, go 
anywhere anytime. IMAGE OSMICON, 723 
Terrace St., Meadville, Pa. 16335 

DON’T SHOOT in Europe—let us do it for 
you. PATRICK WOOD FILM SERVICES, 13 
South Rd., Amersham, Buckinghamshire. 
Phone Amersham 4941 

SCREEN SCRIPTS for home movies. For free 
list: ROSCOE VINSON CO., P.O. Box 112, 
Seattle, Wash. 98111 

PROFESSIONAL CINE PRODUCTS builds a 
15-oz magnetic amplifier for Cine Voice. 

PROFESSIONAL CINE PRODUCTS gives 
48-hour service on Filmo & Auricon filter 
slots. Also quick service on Auricon and 
Filmo repairs 

PROFESSIONAL CINE PRODUCTS repairs 
all types of conversions. 

SUPER 8mm B&W processing: $1.50 per 
cartridge. 16mm B&W processing: 2Vz<f per ft. 
One day service. SOUTHWESTERN CINE 
SERVICE, 2406 Classen, Oklahoma City, 
Oklahoma 73106 

ALASKA. Experienced three-man documen¬ 
tary/industrial crew. Complete 16mm sound 
production facilities. Eclair NPR, Nagra IV 
etc. ALASKA FILM STUDIOS, INC., P.O.’ 
Box 3-547, Anchorage, Alaska 99501 (907) 
279-3112 

WANTED 

35mm ARRIFLEX BLIMP. Auricon 400 ft. 
conversion with magnetic sound. 16mm Arri 
BL or Eclair NPR. Box F1532, Freeport, 
Grand Bahama 

ANIMATION STAND, preferably Oxberry 
35mm. Write giving full description of equip¬ 
ment, list of accessories, age and price re¬ 
quired, to K. PARKER, Suite 3205, 965 Bay 
St., Toronto, Ontario, Canada 

MISCELLANEOUS 

KODAK PROCESSING MAILERS, 10 PK59 
$16.50, 5 PK49 $19.50, postpaid U.S. only. 
MONT CLARE CAMERA, 7125 West Grand 
Ave., Chicago, III. 60635 

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. 
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► Copy deadline for classified ad- i 
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' AMERICAN CINEMATOGRAPHER < 

1782 No. Orange Dr. 4 

Hollywood 28, Calif. 4 

< 

MICROFILMED 

BACK ISSUES OF 
AMERICAN CINEMATOGRAPHER 

4^ Per Page- 

Sold only by complete issues 

1921 through 1967 available 

UNIVERSITY 
MICROFILMS 

EDITORIAL SERVICES 
300 N. ZEEB RD. 

ANN ARBOR, MICHIGAN 48106 
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PfZZOL/W 
World’s standard 
of portable 
power packs, 
introduces an 
internally- 
powered 16mm 
single/double 
system sound 
newsfilm camera. 

Jim Frezzolini's 
new "Frezzi-Cordless" 
conversion features an 
internal battery that 
runs Eight 400-foot rolls 
without plugging in 
its power cord. 

FEATURES: Quick-change internal battery. Complete 
power source operating compatibility. Also can run on 
AC 110 volt, 60 hz. or any Frezzolini AC Portable Power 
Inverter, OR from the DC battery portion of the Frezzolini 
1000-DX (with an adapter). PROVEN RELIABILITY: Cam¬ 
era mechanism field and lab-tested. Total camera weight 
including internal battery, magnetic sound head, Ange- 
nieux 12-120mm zoom lens (specify finder): 17 pounds, 

ready-to-roll. Supplied with crystal-controlled module 
for double-system sound or, at a reduced price, with 
standard transistor-controlled module where specified 
by purchaser. 
For information about the "Frezzi-Cordless" Camera 
see your professional motion picture supply dealer or 
write or phone James J. Crawford, Vice-President Engi¬ 
neering. 

(Your present conversion can be made "Frezzi-Cordless" by FREZZOLINI too. For details, write or phone Mr. Crawford) 

General Research Laboratories 
DIVISION OF 

Frezzolini Electronics Inc. 
7 Valley St., Hawthorne, N. J. 07506 
PHONE: (201) 427-1160 



Byron produces America’s finest quality 

VIDEO TAPE-TO-FILM TRANSFER AT 

America’s 
Lowest Prices! 


