


My fascination with movie making began when I was a child. “ Click,” 
“Crank” “Whir,” The Lonesome Ghosts Mickey Mouse cartridge loads into 
the Fisher Price movie viewer. “Click,” “Crank” “Whir.” I was a child in 
awe of the movies, motion pictures. This little handheld device with a crank 
gave me the freedom to edit the film while viewing; forward and reverse, 
fast or slow. I also enjoyed watching Ghostbusters (1984), Back to the Future 
(1985), and Raiders of the Lost Ark (1981). The thrill of adventure pulled me 
into the screen and safely returned me to my home.

My parents fed my fascination with the moving image by permitting me to 
use the family’s General Electric home movie VHS camcorder. I worked with 
VHS tape and recreated films by dressing up and acting out scenes. When I 
was researching for colleges, I saw in the Ithaca College brochure that stu-
dents there make movies on 16mm film stock. “ WOW, this is the real thing; 
all of the legendary Hollywood directors shoot on motion picture film!”

Working on celluloid would put me in the camp with Spielberg and Hitch-
cock. I was delighted to hear that students learn celluloid within their first 
year. My images would no longer be written onto magnetic tape and locked 
inside a plastic cartridge. They would be permanently recorded on a physical 
strip of material with light. They could be seen with the naked eye. One day 
my images would be projected onto a big screen, not a TV. Only film could 
do that!

My chance to work with 16mm film would occur in the Filmmaking I 
class. Our first assignment was to tell a simple story on 100 feet of black and 
white reversal film. A Bell and Howell Filmo 70 DR 16mm camera, known 
for its use in World War II, would be my stylus. Not any story would do for 
this first film. It had to be something that only film could manifest into re-
ality: a ghost story.

Growing up, my father and uncle told many stories about their midnight 
ghost sighting. Soon, I would have a phantom story of my own. As the story 
goes, one evening, my brother and I, along with our cousin, were staying up 
late at my grandma’s house with the intention of witnessing the ghost. Of 
course, we had to see it for ourselves.
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After several hours of sitting in the living room, we found ourselves watch-
ing a TV documentary about the “ Perfect Storm” and how the Andrea Gail 
ship was lost at sea. Midnight crept upon us. This was the required ghost 
sighting time told to us by our father.

Just then, in the corner of my eye, I glimpsed the figure of a woman in a 
dress carrying a tray. W ire-  rimmed glasses adorned her face. Her movements 
were graceful and routine. My eyes locked with the apparition’s. I could not 
turn away. My brother hit me on the shoulder and woke me from my trance. 
I said, “ Did you see that?” He said, “ You saw it, too!” We both saw the ap-
parition at the same time! This story would make the perfect black and white 
film.

What should have been a simple story shot outdoors was turned into a 
production: costumes, artificial lights, and special lighting effects. At the 
time, many Freshman Cinema and Photography students saw Orson Welles’ 
Citizen Kane on the big screen in the Film Aesthetics and Analysis course. I 
was inspired to achieve the contrast and deep focus that Gregg Toland created 
for the film. This was supposed to be a natural light project, but I wanted 
inky shadows. I needed light, light, and more light to create the large depth 
of field. The foreground and background both needed to be in sharp focus. 
“ Ratchet,” “ Click,” “ Whir.” The first take was engraved on silver halide, my 
first real film. I made it. I was a filmmaker.

On to the next shot. “ Ratchet,” “ Click,” “ Clunk.” Nothing happened. 
The camera stopped. It was a jam. The loops were unequal. This was what 
caused the camera to stop. I thought quickly and recalled my knowledge of 
spooling still 35mm film in my darkroom photography course. The only 
solution: go into a closet and rethread the camera.

In the dark, I opened the camera up and reset the loops. Handling the 
spaghetti like film in my hands was thrilling. Top loop, check; bottom loop, 
check; pressure plate, check. I locked the camera door. The production con-
tinued. “ Roll film,” I called. After several hours, several shots, and several 
pieces of pizza, the film was in the can. It worked!

A week passed, and the big day came. The film rushes arrived back from 
the lab. My fingers zipped the film around sprocketed rollers and locked the 
film in place. The celluloid strip was now successfully threaded on a Kodak 
Pageant 16mm projector. “ Hum, Hum,” the shutter spinned, the image f lick-
ered, and my eyes widened. Every image along that strip was now enlarged to 
6 feet wide on a screen. I couldn’t believe what I was seeing. The texture, the 
monochromatic images, and the shadows displayed themselves in full fidelity. 
Nothing I ever made for a television screen looked as good as this first film.

Lens focus and exposures were accurate. The lighting demonstrated the 
contrast, and the depth of field reached into the background. You could see 
the ref lective ripples in the plastic bag I used to make the white ghost. “ Wait 
a second,” I said. “ Where’s the medium shot?” Most of my framing was off. 
“ How did this happen?” The medium shots were now  close- u ps. What should 
have been a  close-  up shot was a medium shot. “ Oh, I see,” I exclaimed. In the 
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dark, I put the camera door on wrong. This door error shifted the viewfinder 
lenses from matching up with the taking lenses.

With the Filmo 70DR camera, you look through a viewfinder, not the 
lens. When I thought I was using a 75mm telephoto lens for a c lose- u p, I 
was really using a 10mm w ide- a ngle lens. The lenses were swapped. Funny, 
though, it was actually fascinating to see how the camera and my lens align-
ment mistake created something different. These images were visually inter-
esting. Instead of seeing an actor’s nervous reaction to the ghost in a medium 
shot, the viewer now sees a  close-  up of a nervous mouth.

The 16mm film and the Bell and Howell camera gave me something I did 
not conceive. There was something better than I imagined present in the 
footage. From that day on, I knew that film had a personality like a living or-
ganism. It liked to collaborate. You have to embrace this fact about celluloid. 
If you do, you will be rewarded.

Each film I make, I am always pleasantly surprised by what I see when the 
film is first thrown up on the screen. I learned about the full transformation 
from what the mind conceives, to what the eye sees, to what the film sees. 
Film brings its own look through color, grain depth, and dynamic range. On 
film, the images are stronger than real. They are cinema. They are magic.

This book is all about the magic of 16mm and 8mm filmmaking. The 
information has been organized for classroom use. High school students and 
teachers can use the book to work together to make films. College students 
may read this manual in a course or follow it independently.

This book focuses on approaches for the new and amateur filmmaker 
working across the genres of animation, documentary, experimental, and 
narrative. Although many of these filmmaking techniques can be applied to 
professional productions, the content is structured for the lover of cinema. 
It is primarily organized for filmmakers who want to make personal and 
independent films. Some textbooks cover the technical craft of filmmaking, 
and others handle the experimental and creative dimensions. The aim of this 
textbook is not to be in one creative camp but to combine celluloid produc-
tion techniques into an  easy-  t  o- f ollow guide for new filmmakers of all types. 
Whether you are a visual artist or the commercial narrative filmmaker, my 
hope is that you’ll find some helpful tips within this text. If those of us who 
love celluloid work together, traditional film will continue to thrive as an 
artistic medium.

The chapters are designed to nurture the creative process while provid-
ing you with a foundation of the celluloid’s unique possibilities.  Chapter 1 
argues for the use of film,  Chapter 2 looks at the mechanics of a movie cam-
era,  Chapter 3 covers the properties of 16mm and 8mm formats, C hapter 7 
highlights the methods of planning a celluloid production, and so on. The 
chapters on lenses, film stocks, special effects, sound, and editing will help 
you realize your own motion picture.

At the end of each chapter, you will find a list of suggested films to view. 
Each movie suggestion is centered around the chapter theme. The majority 
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of these films come from the silent era and early cinema, to help you develop 
both an awareness of film history and a visual sense of the medium.

After the suggested film list is the “ Filmmaking in Practice” section. This 
section contains a filmmaking activity to help you build technical and crea-
tive skills. Many of these activities function as prompts to set you on the path 
to make your own 16mm or 8mm films.

Skills will be required of you as you journey to make your own short 
celluloid films. By following the 15 chapters, you will develop a knowledge 
of cinema and be able to refine your craft. Through the proficiency of these 
skills your creativity will f lourish.

Filmmakers have been learning by doing for over 120 years. Ultimately, 
you will find your own voice in this traditional yet new medium of film. 
With film, you walk in the footsteps of pioneers who brought expertise and 
art to the medium. Look to them for guidance and inspiration. Celluloid is 
the medium of Shirley Clarke, Maya Deren, Buster Keaton, F.W. Murnau, 
Lotte Reiniger, and Oscar Micheaux, as well as countless other film artists 
and directors. The unpredictable elements of the film process will knock on 
your door. Have the courage to open this door and embrace the possibilities.

My ghost experience may have just been a family yarn. It may have only 
been imagined. It may only have been generated by two teenage brothers 
who desired to see a ghost. However, by capturing the ghost on celluloid, it 
became something greater. It became physically real. It became cinema. On 
motion picture film stock, you too can make your images truly f licker with 
life. So get to it. Pick up some motion picture film stock and a used movie 
camera. Turn your ghosts into physical creations of light and shadow.



From smartphones to wearable cameras, it is a common question to ask, 
“ Why shoot on film?” Sure, digital video technologies are convenient. 
No one questions that fact. Let’s look beyond convenience and examine 
purpose.

For what purpose do we mostly use computers? We use computers and 
phones for all kinds of everyday tasks: spreadsheets, documents, video 
games, photography, email, and social media. A smartphone may seem to be 
a jack-of-all-trades. However, being multifunctional is exactly what makes
it a less than ideal tool for making motion pictures. It’s not so much a matter 
of quality of the image. Aesthetics are indeed a matter of taste. Think of 
it this way: What can you do with a 16mm camera? Make 16mm films, of 
course.

When you use a 16mm camera, your entire focus is on making a film. 
When you work on your phone or your computer, you are made vulner-
able to all kinds of interruptions. Since the phone is multifunctional, the 
interruptions are eclectic. There are jolting text messages, chiming social 
media feeds, and  pop-  up windows. All of these interruptions break one’s 
concentration.

Like other art forms and athletics, making a f ilm is all about being in 
the zone. One needs to visualize the shots and the movements and the 
edits inside the mind’s eye. The brain needs room to solve complex design 
problems. With only a single purpose, f ilm cameras provide the f ilmmaker 
the luxury to think. While computers and video cameras bring  quick- f ix 
convenience, f ilm pushes the maker not just to get it done, but to get it 
right. This is often called the f ilm discipline. This 100 year plus discipline 
of f ilmmaking is what makes the art form exciting and full of new discov-
eries. Its limitations have proven to be its strengths, fostering innovation. 
Film continues to be a medium of choice because it is fun, archival, and 
more affordable than one may think. It may be said that f ilm is cinema. 
The art form and the physical medium were born roughly at the same  
time.
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Film is filmmaking

Film has an aesthetic beauty. This look has been refined over 100 years. 
It has infinite color, smooth tones, a beautiful grain structure, depth, and 
dynamic range. It can be touched, smelled, and tasted. A perfectly made 
print inspires awe. However, though film’s analog attractiveness is worthy 
of praise, f ilm shines brightest in the creative process. The film medium 
encourages you to imagine more, prepare more, research more, consider 
more, and do more.

Many of you reading this book may remember the VHS or MiniDV 
tape days when parents would turn on the VHS camcorder and run it 
for two hours over the course of a special event. My childhood was 
f illed  with   well- d ocumented Christmas and Easter mornings on two 
hour  VHS tape. My mom or dad would hold the camera and keep it 
running most of the day. I have heard about home movies where the 
 camcorder sat on a tripod in the corner of the room. The camera would 
run all morning in one long static take. This is not cinema. This is 
surveillance!

Surveillance with its monotonous capturing is best suited for video. 
Think of shooting f ilm and video like knitting and crocheting, both 
 demand different mental and physical processes. Some folks switch eas-
ily back and forth, others stick to their preferred medium and craft. 
With f ilm, it’s about getting the shot in the camera.  Decision- m aking 
and d ecisiveness  are well suited for f ilm. Let’s take a trip back to the 
16mm and 8mm home movies of the 1 930s– 1 970s. When you look 
at home  movies of this   period, you see the home movie enthusiast 
 making  shot  choices  that  tell a story  and capture the mood of the mo-
ment. With these d ecisions, the home  moviemaker can produce a com-
plete f ilm.

 Close-  up of the plastic Santa Claus ( four seconds), medium shot of the 
Christmas tree ( five seconds), full shot of Johnny and Susie running into the 
living room ( seven seconds),  close- u p of the dog reacting ( three seconds), 
and so goes this way of thinking for the entire  four- m inute roll of film. 
The limitation of a f our-  minute roll of 8mm film shot at 16 fps stimulates 
the imagination. An 8mm home moviemaker is a filmmaker in all senses of 
the word. Celluloid filmmaking is all about movement both in front of and 
behind the camera.

With film, the act becomes less about taking an image for documenta-
tion than about making images. The limitations of runtime and shot length 
encourage the use of cinematic space, time, and montage. The uniqueness 
of celluloid’s physical limitations is what makes the process so wonderful. 
The creator is an active participant in the making of a film. Filmmaking is 
not about being a consumer of the medium but about being a creator and 
partner.
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Film is preparation and practice

Grab the camera, load the film, wind it up, set the exposure, set the focus, 
and press run. F/stops frame rate, filters, and focal lengths all become second 
nature. Film action is both physical and mental. Filmmaking with celluloid is 
challenging. You must know how to operate a camera, use a light meter, and 
expose the film stock. The film must be sent to a lab, and you wait for it to 
return. A mistake on film teaches the moviemaker more because it costs more 
in time and money. This is how one develops the film discipline. There’s 
more of you in traditional filmmaking because you need to physically and 
mentally give of yourself to make the images.
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There are several advantages to the film discipline. When you work with 
a film camera, you don’t need monitors and cables, just a camera, some film, 
a light meter, and you. Time is not wasted watching and reviewing a small 
playback screen. The true filmic image is seen in your head. The optical 
finder has clarity. The finder is not a television. It is a window into the world. 
There is nothing the film process can do without you. Film must be pur-
chased. Film must be developed. It needs to be printed or scanned.

In order to make this  cost-  p  er- m inute and time investment worth it, you 
raise your craft. When your craft is raised: you prepare, you learn the equip-
ment, research subjects, write a script, make the shot list, draw storyboards, 
create lighting diagrams, and plan schedules. One shot is right and the other 
three are wrong. You’ll know which shot to use.

Too much overage of the same action is wasteful. There’s not a need for 
three cameras, only one camera in the right place at that right time. It’s not 
about ten takes of the same shot but ten shots made from different perspec-
tives covering different actions. The shot joins are visualized prior to editing.

Film loves production. When it comes to a film set, it is about trust. The 
director, cinematographer, camera operator, production designer, and sound 
mixer give it a thumbs up. “ Excellent, print it!” “ Next setup.” When the 
rushes return, it is an exuberant team experience. “ Wow, we really made 
something together,” an elation worth repeating.

Film is archival

When future humans or aliens or robots research our  21st-  century world, 
will they be able to open  500-    year-  old computer files? Not likely. Film can 
be seen by the naked eye. It can move through your hands. Mechanical movie 
equipment requires basic tools to repair.

Have you accidentally deleted something on your personal home com-
puter? Have you encountered a video file that did not playback or open in 
editing software? How many of you have 1980s or 1990s files that will open 
and are not locked away on a f loppy disk? Digital video files need to be mi-
grated every five years for stability and file compatibility. Digital files can 
become corrupted or made incompatible through software updates. Video 
needs multiple file backups. What is the best way to store your videos for the 
future? How do Hollywood studios back up the large amount of movie files? 
The answer is celluloid film.

Film is future proof. Its shelf life when properly stored can reach several 
100 years. Film can be accessed as a print or scanned into a future electronic 
format. When you shoot film, you shoot with the past, in the present, and 
for the future. The original negative can be placed underground in a cool 
dry environment under 55 degrees Fahrenheit and be used again in another 
100 years. Many silent film classics survived from Lumière brothers’ shorts 
to Buster Keaton features. Film can be reprinted or scanned. Super 8mm and 
16mm home movies can be transferred to HD and 4K video. Many analog 
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videotape formats and digital video files have been lost due to equipment 
obsolescence, degradation, and deletion.

Many television shows have smartly survived because of film. I Love Lucy 
will make it to future video formats for generations to experience because 
it was shot on celluloid. Rod Serling’s The Twilight Zone series will be seen 
by viewers yet to come. What about your child’s first birthday made with 
a smartphone? Will it be around? Home movies used to be saved on relia-
ble and nearly fade resistant Kodachrome film stock. Now home videos are 
stored only in the virtual cloud. Will the cloud still be here in a 100 years? 
Will the cloud company you subscribe to still exist in several 100 years? We 
used to hand write more letters, which teach us history. What will happen to 
our visual history? All of this is up in the air.

With a 120 years of displayed reliability, film has a proven shelf life when 
stored properly. When classic films are restored to 4K cinema or  Blu-  ray disc, 
all of the necessary information exists in the original camera negative. Digital 
restoration can be successfully used to manipulate the wealth of information 
found on the film negative.

Film restoration is like putting on a new pair of eyeglasses. Wearing eye-
glasses does not physically change the spectacle, such as viewing the Grand 
Canyon, but changes how you see it. This is the super partnership between 
film and digital video. One can shoot on film, scan it to video, and use the 
video file for  post- pr oduction. The neat thing about film is that you can have 
both physical copies and virtual copies giving you a lot of f lexibility for using 
the film now and saving the film for the future. Film can be distributed on 
print, file, tape, optical disc or streamed.

Film is affordable

There are many misconceptions as to the true cost of shooting and finishing 
a movie on celluloid film. People mistakenly believe that if it was not for the 
“ digital revolution” and the “ democratization” of the video image that they 
would never have had the means or capability of producing a film due to the 
“ high” price tag of film stock and lab costs. What about the many young 
filmmakers who made films on film for over a 100 years? They shot many 
films on celluloid and made masterpieces…many on very low budgets, some 
in 16mm and some 8mm. Indeed, film does cost money. This is nothing new. 
However, the expense of film can be managed.

First, motion picture film cameras are currently low cost. One can find 
used Super 8mm and 8mm cameras under 50 dollars and 16mm cameras 
under a 100 dollars. It’s quite possible to find a f lea market bargain 8mm 
camera for only five dollars. Many people may mistakenly throw away items 
thinking it is outdated or that it is junk without realizing that film stock is 
still available in 8mm, Super 8mm, and 16mm.

I like to think of film cameras like a traditional wood d ouble-  hung win-
dow found in a historic home. If well maintained, wood windows and wood 
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storms will last several 100 years. The windows may need a little paint and 
glazing from time to time. Film cameras may need a little bit of oil now and 
then. It’s a sad thought to think of all the wood windows and film cameras 
sitting in a landfill. Both are  high-  quality and sustainable products that can 
outperform newer alternatives. Vinyl and aluminum windows, like video 
equipment, are made to be convenient and disposable. Both the video me-
dium and aluminum windows have about a  30–  50 year lifespan. Compare 
that with traditional materials like wood and celluloid, which have been 
proven to last several lifetimes.

Video equipment has been made to be mostly disposable and last only a 
few years until videomakers desire upgrades. Video encourages people to buy 
more cameras and more software. How is this different from film? Digital 
video is an investment up front for the present, and film is an investment for 
the future. Used 16mm and 8mm film cameras cost very little compared to a 
new video camera. A Bell and Howell 240 16mm camera can cost under $100 
used on an online auction site. The equivalent video camera with excellent 
color, 2K or higher resolution, and low to no compression may cost ten or 
twenty times this amount.

If you want to splice and edit the film, a splicer, viewer, and rewinds, can 
all be purchased under the price of an entry level DSLR and video editing 
software. The film camera and editing materials have nearly a lifetime guar-
antee as they can be cleaned and lubricated. The big expense for film is in 
the raw stock and processing and printing/ video scanning. You could call 
the whole film and video cost comparison a  toss- u p because of the numerous 
factors at play: number of takes, camera models, replacement of gear, software 
subscriptions, service of gear, etc.

There are many ways to save on any of these processes, whether film or 
video. Both mediums can be inexpensive or very expensive depending on 
one’s choices. Film is not just for the big budget Hollywood projects. It’s 
for all of us. There are ways to work on celluloid, even on a modest budget. 
Expense should not be an issue, especially with so many passionate and 
friendly resources out there in film labs and repair shops.

We also have the mighty 8mm formats, which cost less than 16mm. Shoot-
ing Super 8 with the exceptionally sharp and modern color negative film is 
a superb  low-  cost option for students and independents. If you make short 
films and spend $200 a year, it will take you ten years to get to the $2,000 
price tag of some video camcorders. Truly, if you want to shoot on film, it’s 
more about your passion, ambition, and desire than cost. There’s nothing 
stopping you from finding a good used Super 8 camera and buying some film 
to make a movie.

Depending on the project and your shooting style, it may make more sense 
to shoot on video. Video is an entirely different medium and has merits of its 
own. However, you’ll find that most projects can be shot on film. It just takes 
planning. Let your imagination soar and do not get caught up in video tech-
nology marketing. There is a  tight- k nit world of passionate filmmakers who 
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want to help you get the resources you need to shoot on celluloid. Research, 
be selective, and if you want to shoot on film, you can do it.

Ultimately, film places the responsibility of preparation and budget savings 
on the filmmaker. It all depends on one’s own discipline in the medium. Film 
can be very expensive in one filmmaker’s hands or cost less than working 
with digital video in another filmmaker’s hands. Working with film depends 
on one’s practice and ingenuity.

If one shoots at a shooting ratio under 3:1 ( three takes or less per shot), film 
will come in below the cost of purchasing or renting equivalent quality video 
cameras. It can be done, if one so chooses. To some, modest student budgets 
of $200 are too often misinterpreted as a lot of expenditure for a short film 
because digital costs nothing, right? Every movie comes with a price. First, 
there’s the video camera, then the workstation laptop, followed by a suitable 
 hard-  drive, add in the video editing software, and the audio editing software, 
etc. You get the idea.

It may sound silly, especially if you have never worked with film before, 
but shooting film can actually be cheaper than video in a variety of situations. 
The low cost and longevity of film equipment, the value of archiving, and 
low shooting ratios are the biggest ways film has the potential to save over 
digital video in the long run.

Film is fun

There’s just something so incredibly rewarding about holding film, taping it, 
and threading it on a projector. You hear it move, and see it f licker to life on 
screen. Hands touch the film during all stages of the process: pr e-  exposure, 
post exposure, and in projection. Human energy, both mental and physical, 
brings the film into existence. It’s not just fun. It is special!

Not many people walking on the streets have the skill or experience to 
work with film. This makes the process unique, especially when you meet 
a fellow filmmaker: “ Oh, the first time I shot a film, it was on the Bell and 
Howell!” “ Same here!” “ What do you think about stock 7213?” “ I think it’s 
wonderful.” When students are introduced to film, film processing, and film 
editing, and I ask them what they think, I often hear something along the 
lines of “ Working with film gave me a whole new perspective on movies,” 
and “ Now I understand how each frame matters.”

In recent years, many Hollywood filmmakers and artists have shared their 
thoughts on the film process. J.J. Abrams, Tacita Dean, Greta Gerwig, Patty 
Jenkins, Spike Lee, Christopher Nolan, Kelly Reichardt, Quentin Tarantino, 
and Steven Spielberg are just some of the enthusiastic individuals champion-
ing celluloid through their use of film. These moviemakers are encouraging 
others to maintain the choice of film acquisition.

Today, we have so many ways to make an image, and that is a good thing 
for the art of motion pictures. So why would we reduce our many tools to 
just  one –   video? Let’s expand our toolbox to include many options. Film is 
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awesome. It provides an escape from our digital lives. Maintaining film and 
the celluloid choice guarantees diversity in art and fosters creative innovation. 
“ Vive la Film!”

 Chapter 1 Suggested films:

In the suggested viewing section, you will find a diverse section of classic 
silent and sound films made by cinema’s pioneers. The main goal of this list 
is to discover the rich and eclectic history of cinema through accessible film 
works. Many of the films listed throughout the text can be found in the pub-
lic domain or are available to stream online or on DVD/  Blu-  ray.

• The Cabbage-Patch Fairy ( 1900), Directed by Alice  Guy-  Blaché
• A Trip to the Moon ( 1902), Directed by Georges Méliès

This selection of films looks at the early innovators working in the celluloid 
medium. Considered the first woman film producer/ director, Alice G uy- 
 Blaché made over a thousand films during her career from 1896 to 1920. In 
this early film, The Cabbage-Patch Fairy, filmmaking pioneer  Guy- B laché uses 
a single lens and fills the frame with m ise-    en-  scene to tell the folk story of 
the origin of babies. This is one of the earliest filmed narratives with G uy- 
 Blaché being one of the first narrative filmmakers in the world. She was 
also one of the earliest to experiment with h and- t inted color,  close-  ups, and 
synchronized audio. Georges Méliès is known as a pioneer in visual effects 
and fantasy films. Through the use of dissolves, h and-  coloring, and double 
exposure, he makes a rocket collide into the eye of the moon and fairies ap-
pear in the sky.
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After a good idea and some film stock comes the movie camera. A movie cam-
era is a basic box with a diaphragm that permits light inside. Light through 
the diaphragm exposes the film stock. Although the concept is simple, cam-
era designs can differ greatly. Some cameras have special effects abilities such 
as backwinding ( rewinding) or single frame photography. Other cameras use 
interchangeable lenses, and some have fixed lenses.

No camera works well in all situations. Small movie cameras like Standard 
8mm are  ultra-  portable, but sacrifice image quality. Many 16mm cameras 
can deliver  35mm-  like results but require heavy lenses and magazines. This 
does not mean that you won’t be able to find a camera that works for most 
needs. It is possible to find one that suits a lot of situations.

One camera can serve many purposes. It all depends on the movies you 
wish to make. Movies with little dialogue can be easily made with compact 
 wind- u p cameras. Experimental films have been made with a variety of cam-
eras like the Bell and Howell 70 DR, Bolex H16, and Cine Kodak Special.

2 Motion picture cameras
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Camera manuals

Having a copy of the original camera manual is the absolute best way to know 
the ins and outs of your model. I have made loading mistakes with unfamiliar 
cameras because I did not read the manual first. In the manual, you will find 
information on how to maintain, lubricate, and keep your camera clean. Often 
they also include a list of accessories available for that particular camera. Manu-
als either come with the camera or can be viewed or purchased online. Take the 
time to study the camera and the manual in order to truly grasp the possibilities 
that lie inside this basic box. Read the manual. You will be glad you did.

Basic parts of a movie camera

Gate

The gate is a rectangular opening behind which the film passes. This location 
is where the film is held static for 1/ 24th of a second and is exposed to light.

As the film passes by the gate, some of the film’s gelatin emulsion can f lake 
off. This creates what looks like hair or dust particles on the film. In order 
to keep a clean gate, it is advised to use a soft microfiber cloth or an orange 
wood stick to gently wipe the emulsion particles off the gate area. A soft 
microfiber cloth can be wrapped around a toothpick to clean the gate chan-
nel. One should never use anything metal to clean the gate. Clean the gate 
between film loads to ensure the gate is free of emulsion pieces.

Intermittent movement

Film cameras work by means of intermittent motion through the use of a 
pull down claw. A pull down claw pulls a frame of film down to the gate 
area for exposure. This claw movement can be likened to the up and down 
intermittent movement of a sewing machine. The pull down movement oc-
curs 24 times in a second or 16 times a second depending on the selected 
frame rate.

 Twenty-  four frames per second is the standard frame for commercial sound 
productions. Here the frame is held static in front of the gate and is exposed 
to light for 1/ 24th a second.

Pressure plate

The pressure plate holds the film tightly against the gate during the inter-
mittent motion. It provides stable image registration. If the film sits loosely 
against the gate, one receives blurry and ghosted images. Many cameras use 
a pin latch on the pressure plate to keep the gate f lush in place. A  well- t uned 
and loaded camera will have acceptable registration through the design of the 
pressure plate and film channel system.
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Aspect ratio

The aspect ratio is the ratio between the width of the frame and the height of 
the frame. The shape of the rectangular gate gives the frame its aspect ratio. 
Standard 16mm and Standard 8mm cameras have an aspect ratio of 1.37:1. 
The width of the frame is 1.37 times wider than the height. 8mm and 16mm 
movie camera gates can be modified to achieve wider frames with larger as-
pect ratios.

Common aspect ratios

• 1.33: 1 –   Silent or Super 35mm
• 1.37:1 (4 × 3) –   Academy 35mm, 16mm, 8mm, and Super 8mm
• 1.58:1 – MAX 8
• 1.66:1 – Super 16mm
• 1.78:1 (16 × 9) –   HD Video
• 1.85:1 – Ultra 16mm
• 2.40:1 – Anamorphic Widescreen
• 2.76:1 – Ultra Panavision 70mm
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Frame rates

The frame rate refers to the amount of individual frames that are exposed to 
light each second. If the projector matches the frame rate of the camera, nor-
mal motion will appear on screen. Film at 16fps and project at 16fps, normal 
motion results. Movement captured at 24 frames per second looks normal 
when played back on a projector running at 24 frames per second.

24 Frames per second ( sound speed)

The standard frame rate for filming with sound is 24 frames per second. 
Sound speed of 24fps was chosen because it is the slowest speed in which 
sound can be played back and not distort the audio. Before sound speed, si-
lent pictures used various frame rates from 16fps to 20fps. 24fps remains the 
standard frame rate for professional productions. One will have difficulty 
synchronizing dialogue to the picture if the film is not shot at 24fps.

16 Frames per second ( silent speed)

16fps is the standard silent frame rate for Standard 16mm and Standard 8mm 
formats. It is the slowest speed in which motion appears smooth. For this 
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reason, 16fps was adopted for  home-    movie-  making. If synchronized sound is 
not required, it is advantageous to use the silent frame rate of 16fps. Sixteen 
frames are exposed each second instead of 24, making 16 fps more economical. 
One can fit more images on a roll of film shot at 16 frames per second. A 100 
feet roll of 16mm film shot at 24fps has a runtime of 2 minutes and 46 seconds. 
When filming at 16fps, the runtime becomes 4 minutes and 10 seconds.

18 Frames per second ( silent speed)

18fps is the designated silent speed for Super 8 filmmaking, in much the same 
way as 16 frames per second is the silent speed for Standard 16mm and Standard 
8mm productions. Nearly all Super 8mm film projectors can project at 18fps.

One can shoot at the 18 frames per second rate for economy and for the 
f lickering home movie look.



Motion picture cameras 19

 Overcranking – slow motion

For creative effect, one can use other frame rates to alter the speed of move-
ment. By shooting at the silent rate of 16fps or 18fps, you retain the option to 
use 24 frames per second for slow motion and 12 frames per second for fast 
motion.

Capturing frames above the projection speed of 16 or 24fps is called over-
cranking. To slow down the movement, or create a slow motion effect, set 
the frame rate on a camera to 48 frames per second instead of 24.  Forty-  eight 
frames per second captures twice as many images as that of 24 frames per 
second.

When these 48 frames per second are played back at 24fps on a projector, 
the effect is slow motion. With 48 frames per second slow motion, five sec-
onds of capture will take ten seconds to play back on the screen. The faster 
the frame rate, the slower the motion will appear when played back at 24fps. 
Since each frame gets exposed to light for less time, the faster the frame rate, 
the more light is needed to create slow motion.

Undercranking – fast motion

Capturing frames below projection speed is called undercranking. Under-
cranking the frame rate at 12 frames per second captures half the frames of 
24 frames per second. When a 12 frames per second capture is projected at 
24fps, the effect will be fast motion.

If the desire is to speed up movement, such as a person running or jump-
ing, all one has to do is move the frame rate dial to 12 frames per second. Fast 
motion can be used for comedy or to subtly increase the speed of a vehicle or 
an animal. The more dramatic the undercranking, such as filming at 8fps, the 
more humorous the effect. Undercranked motion looks more artificial. The 
more subtle the undercranking, such as filming at 20fps or 18fps, the more 
natural the fast movement.

Twelve frames per second may also be used when one desires to capture 
a longer exposure in low light situations. One will gain twice as much 
light when shooting at 12 frames per second as opposed to 24 frames per 
second.

A slow frame rate works well when filming static objects in lower light. 
However, if the fast motion is not desired but a longer exposure time is de-
sired, set the dial to 12 frames per second and ask the human subject to move 
at half their normal speed. Exposure time is gained while the speed appears 
normal on screen.
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Variable frame rate projectors

Some projector models give the operator the ability to control the speed or 
frame rate via a variable speed rheostat motor. These are wild or variable 
speed projectors. Variable speed projectors are handy when you want to film 
at a variety of speeds. They accommodate nearly any speed in silent produc-
tion. Thread the film, turn on the projector, and rotate the rheostat dial to 
adjust the speed. Turn the dial until motion looks normal, then you know 
you have matched the projector frame rate to the frame rate of the film.

Camera shutter speeds

The shutter controls the amount of light that passes through the gate and onto 
the film. The slit in the moving shutter blade is called the shutter angle. The 
shutter angle determines the shutter speed. The smaller the shutter angle, the 
faster the shutter speed. The larger the shutter angle the slower the shutter 
speed. Many film cameras have fixed shutter blades of 180 degrees with a 
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shutter speed of 1/ 50 of a second. However, the Bolex H16 REX has a shutter 
angle of 133 degrees which results in a 1/ 65 shutter speed.

Shutter effects

One can create images that have more or less motion blur by altering the 
shutter angle/ speed. A 45 degree shutter lets in less light than the standard 
180   degree shutter opening. The 45 degree shutter produces a fast shutter 
speed, which nearly eliminates motion blur. The onscreen movement will ap-
pear staccato. For example, individual drops of rain will be very apparent when 
using a 45 degree shutter angle. Each drop will have an outlined appearance.

A large shutter angle such as 270 degrees provides the opposite effect. It 
will create motion with a trailing blur effect. Raindrops will blur together. A 
270 degree shutter angle will also put more light on the film. Cameras with 
large shutter angles are advantageous in low light filming.
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Variable shutter

A variable shutter allows the operator to adjust the shutter angle/ shutter speed 
to create motion effects, reduce the light on the film, and perform special 
effects. Cameras like the Bolex H8 Rex, H16 Rex, and Cine Kodak Special 
include a variable shutter lever for such purposes.

Running the movie camera

A movie camera needs energy to run and capture images. Energy is needed 
to drive the film through the camera and past the gate. Film cameras can 
be run in a variety of ways. Cameras can be h and-  cranked, s pring-  wound, 
or motorized. Each method of advancing the film past the gate comes with 
new possibilities. The first two mechanical ways do not involve batteries but 
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rely on manual human energy, a governor motor, and a spring. Some 16mm 
cameras can use all three film driving methods.

Hand-crank motor

The first and earliest method of running film through a movie camera is by 
hand cranking. H and- c rank cameras use a crankshaft and a crank to move 
the film through the camera. On many 16mm cameras, the spring motor 
needs to be disengaged or wound down before cranking.

Insert the crank into the crankshaft on the side of the camera. Set the frame 
rate, and exposure. Then move the crank forward. Cameras like the Bell and 
Howell 70DR and Cine Kodak Special have a motor governor that regulates 
the hand cranking. You cannot turn the crank faster than the selected frame 
rate. This regulation helps to make the motion consistent. With hand crank-
ing, one has the benefit of filming one long shot on the entire roll of film.
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Spring motors

A spring motor is the most common method for moving film through a basic 
16mm and 8mm camera. The camera winds up by lever or key and turns ei-
ther clockwise or counterclockwise until the key can no longer wind.

After winding, the run button is pressed to release the spring. The shutter 
spins and film moves film past the gate for exposure. The spring runs the film 
anywhere between 20 seconds and 60 seconds in duration.

For a typical movie, the spring motor serves its purpose very well because 
the average shot length falls within the  3–  20 second length. However, like 
hand cranking, a spring motor does not hold the frame rate consistently. Its 
noise level is also loud. This makes spring wound cameras excellent for silent 
productions, but less suitable for dialogue recording. Spring wound cameras 
are less expensive, smaller, and lighter than their electric counterparts.

Wild electric motors

Wild motors contain various speeds. The electric motor gives the filmmaker 
the ability to capture shots longer than 60 seconds. The entire roll of film 
may be filmed at once, just like hand cranking. Although not suitable for 
sync sound production, wild electric motors are advantageous for long takes, 
time lapse, and h igh-  speed cinematography. Wild motored electric cameras 
deliver a solid middle ground between l ow-  cost spring wound cameras and 
crystal sync sound production camera systems.

Crystal sync motors

If you want to record dialogue while filming, a sync sound motor is needed. 
A crystal sync motor uses a crystal quartz to regulate the  pull-  down claw. 
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The crystal sync motor does not slow down or speed up the frame rate during 
filming. It will maintain a frame rate of 24fps without time deviation. Crystal 
sync motors are most suitable for filming narrative dramas or recording doc-
umentary interviews where post dubbing is not possible. Two components 
are needed for double sync sound filming: crystal sync movie camera and 
crystal sync sound recorder.

Movie camera viewing systems

16mm and 8mm movie cameras can be either n on-  ref lex or ref lex. A ref lex 
camera gives the operator a through-the-lens viewing where a non-ref lex 
uses a side or top mounted scope to frame the image. Ref lex cameras tend to 
cost more than  non-  ref lex cameras because of the complexities of the system 
which uses mirrors or a prism. For assurance in framing, many filmmakers 
desire a through-the-lens ref lex system.

Non-reflex viewing

A  non- r ef lex camera requires that one use an objective finder for framing in-
stead of the ref lex viewfinder. A small finder lens corresponds with the main 
lens. The main lens sits front of the gate and is the lens used to make the images. 
The main lens is also known as the taking lens. The objective finder is for fram-
ing purposes only as it does not account for focus or exposure. Objective finders 
match the taking lens focal lengths. A 1 inch ( 25mm) finder matches the 1 inch 
( 25mm) lens. A 2 inch ( 50mm) finder matches a 2 inch ( 50mm) lens and so on.

Some  non-  ref lex models come with a coupled side objective finder. This 
objective finder is coupled up to the main lens via a rotating turret. When the 
turret is rotated, the finder and lens move together. The coupling eliminates 
errors in mismatching the objective finder to the taking lens.

To focus the lens on a  non- r ef lex camera ( really any camera) one uses the 
distance markings on the lens barrel or uses a measuring tape to measure the 
distance. Focus can also be easily achieved by knowing the hyperfocal dis-
tance, which is the closest distance setting that will achieve infinity focus. To 
help with focusing a  non-  ref lex camera, sometimes a small critical or ref lex 
focuser is included as a bonus feature.

Parallax cvrection

Parallax correction is necessary on  non-  ref lex cameras. It refers to the differ-
ence in perspective between the objective finder and the taking lens. Usually 
if the subject is closer than 6 feet, some parallax correction is required. This 
is because the difference between the taking lens and viewfinder become 
pronounced at close range.

Since the objective finder either sits to the side or above the taking lens, 
some parallax compensation must occur to make sure framing is accurate. 
Many camera models have corrective lines in the viewfinder to guide the 
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filmmaker. If the finder sits above the lens, the lines tell you where the top of 
the frame is when 6 feet away and 2 feet away.

Other cameras have dials to adjust for the difference between the lens and 
objective finder’s point of view. The dials are typically found on a side finder. 
When the dial is turned, the finder moves left or right to correct for the parallax.

Reflex viewing

A ref lex camera allows the operator to see the framing and focus directly 
through the mounted main or taking lens. A rotating mirror or gate prism 
is used to ref lect light to a ground glass in the viewfinder. The advantage of 
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the ref lex system is that, if properly calibrated, one sees framing and focus 
accurately through the lens.

Mirror ref lex

Mirror ref lex systems direct a 100% of the light onto the film and ground 
glass. Mirror ref lex cameras have brighter viewing systems. When viewing 
through a mirror ref lex finder, one sees the magical f licker from the spinning 
mirror. It’s as if the operator has a front row seat in the projection room.

Prism reflex

The prism ref lex system borrows light from the f ilm gate and directs it to a 
viewfinder. Unlike the mirror ref lex system, only some of the light reaches 
the eye piece. This makes the viewing screens dimmer on a prism ref lex 
camera than a mirror system. There is no f licker in a prism ref lex system.
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Suggested suppliers of motion picture cameras

Chambless Cine Equipment, Duall Camera, Flea Markets, International 
Online Auction Sites, Pro8mm, Visual Products, Yard Sales

Suggested servicers of motion picture cameras

Chambless Cine Equipment, Duall Camera, Pro8mm, Super 16 Inc., Visual 
Products

16mm camera spot light: Bell and Howell Filmo 70DR

The n on-r  ef lex Filmo 70 series arrived on the scene in 1923 with the creation 
of the 16mm film gauge. Since that time it has been used by home movie-
makers and soldiers serving in World War II, Korea, and Vietnam.

The Filmo 70 is designed primarily for handheld work. It sits just fine on a 
tripod, but it really shines in the hand. Take it with you on hikes and adven-
tures. The leather strap around the left hand securely keeps the camera body 
secure when moving. Place your forehead against the back of the camera to 
stabilize the body. Look through the finder with the left eye. Keep both eyes 
open. Your right hand remains free to further steady the camera and make lens 
adjustments.

Ratchet wind

The 70DR has a unique ratchet key to wind the motor. It is one of the more 
robust spring motors. Hold the camera body with the left hand and hold the 
key in the right. Move the camera body back and forth. This ratchet move-
ment winds the spring motor. The Filmo can go from 8 to 64 fps. On one 
wind of the spring motor, the camera can advance the film about 22 feet or 
37 seconds. T hirty-  seven seconds is the longest possible shot using the spring 
motor.

Hand crank

The  hand  c rank gives the f ilmmaker the ability to make shots longer than 
the 22 feet. The crank can be used to make jump cuts by brief ly stop-
ping the crank and starting it up again. You can create short dissolves and 
double exposures by backwinding with the hand crank, too. To crank 
forward, make a shot using the spring motor f irst. This is to run the spring 
motor down. Press the run button and engage the lock pin to hold the 
run button down. Insert the hand crank into the shaft. Engage the crank 
all the way. Set the frame rate. Move the crank forward to advance the  
f ilm.
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Double exposure/backwinding  

The B&H 70DR provides a backwinding feature. With a standard f ilm 
chamber door, 1 foot of f ilm can be safely backwound. If you have a door 
with an upper wind knob, 2 feet can be backwound. If you have a door with 
both upper and lower wind knobs, then you can backwind the entire length 
of the spring motor. When you backwind, you wind up the spring motor. 
The Filmo cannot backwind on a fully wound spring motor. The Filmo’s 
counter always moves forward. To compensate for this fact, set the foot-
age counter back twice the amount rewound. If I rewind 2 feet, then set 
the counter back to 4 feet.
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Single frame

Simply tap the run button quickly to capture a single frame. Use this feature for 
pixelation ( animating people) or for stopmotion ( animating objects or puppets).

Objective finder

The Filmo 70DR is a  non-  ref lex camera. The viewfinder of the Filmo 70DR 
uses three small objective lenses that mount to the small turret. The objective 
viewfinders aid with framing only. The small objective lenses correspond to 
the front mounted lenses on the large turret. Match the taking lens with the 
corresponding objective lens. Once both sets of lenses are aligned, the geared 
turrets will keep the finder and lenses linked.

Parallax correction

The Filmo 70 comes with a parallax correction dial located on the back of the 
viewfinder. This dial shifts the viewfinder left and right to accommodate for 
the fact that the operator looks through a side lens instead of the taking lens.

The parallax correction dial adjusts to ensure accurate framing at distances 
from 3 feet to infinity. For each shot, rotate the parallax correction dial to 
the subject’s distance. If the subject is 3 feet away, set the dial to 3 feet. If the 
subject is 50 feet away, set the dial to 50 feet.
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Critical focus port

On the Filmo 70DR, the critical focuser sits on the opposite side of the view-
finder. The critical focuser port displays a magnified and upside down image 
on the ground glass. This image provides the operator with a  close- u p image 
to focus the lens.

Rotate the desired lens to be in front of the critical focus port. Open the lens 
to the widest aperture. Rotate the focus ring. Stop when the image is in focus. 
The 70DR locks the run button when the lens is in front of the focusing port. 
This prevents accidental running without the correct lens in front of the gate.

Rotate the taking lens back to its position in front of the gate. Set the  f/stop 
according to the light meter reading. Rehearse the shot and film.

Bell and Howell 70DR lenses

Most standard  C-  mount cine or television lenses will work with the Bell and 
Howell 70DR. However, the cameras usually can be found with Angenieux, 
Bell and Howell, or Taylor Hobson lenses. Make sure any vintage lens is clean 
and clear of fungus. Many new 1 inch television  c- m ount lenses can also be 
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used on a Filmo 70DR. However, sometimes the rear of the lens protrudes 
too far and may prevent the lens from focusing. Always check the rear of the 
lens clearance when using an unfamiliar lens. This can be done by slowly 
trying to rotate the turret. If you feel resistance, stop and remove the lens as 
it is too long. It’s a good idea to ask the seller questions before purchasing or 
go through a 16mm camera house as they usually test lenses before selling.

For fast focusing, use a fixed focus  wide-  angle lens, like the Angenieux 
10mm Retrofocus lens. In most lighting conditions, the 10mm will hold 3 
feet to infinity in focus. Set the exposure on the lens from your light meter 
reading, stand 3 feet away from the subject, and press run to make a shot.

Oil ports

Filmos can be maintained by oiling at home with light machine oil. One 
places a drop or two of oil in the labeled oil ports. There are four internal oil 
ports and one in the center of the turret. Oil after exposing five or six rolls of 
film. If the camera sits without use for a month or more, place a drop or two 
of oil into each port. Place a drop or two of oil in the hole next to the hand 
crank as well.



Motion picture cameras 33

Bell and Howell Filmo 70DR user guide

 1 Inspect lenses and brush away any dirt with lens brush.
 2 Make sure the f inder turret and lens turret line up with correct focal 

lengths.
 3 Set frame rate dial to 16fps. ( You may change this later.)

Load spool in subdued light

 1 Locate a dimly lit room, closet, or shady area to perform film loading.
 2 Gently and f irmly ratchet the spring key until it will not turn  

anymore.
 3 Push the wind key f lat against the camera body.
 4 Unlock the camera door by turning the latches simultaneously inward.
 5 Place the door in the case.
 6 Inside the camera: pull out the empty spare daylight spool.
 7 Slide the gate arm to the right to expose the gate area and open the guide 

shoes.
 8 Open a fresh film box. Remove paper from 100 feet spool. Remove the 

tape from the film.
 9 Insert fresh film spool on top feed spindle.
 10 Spool off 1 2–  18 inches of film for threading.

Threading the film

 1 Insert upper part of the film leader between the top sprocket roller and 
guide shoe.

 2 Form a loop above the gate. The loop should be close to but not touch the 
camera body.

 3 Place film in front of the gate and in the gate channel.
 4 Press the film against the gate so that it is f lush. The film will catch on 

pull down claw.
 5 Form a loop below the gate. The loop should be close to, but not touch 

the camera body.
 6 Insert the film in between the bottom sprocket roller and guide shoe.
 7 Close the gate arm by pressing the arm toward the gate.
 8 Insert the film end into the slot of the spare  take-  up spool.
 9 Wind up the excess film.
 10 Place the  take-  up spool on the lower  take-  up spindle.
 11 Press the run button in short bursts to move the film and inspect the film 

path.
 12 Gently place the door back onto the camera and turn the latches outward 

to lock.
 13 Rotate the footage counter dial clockwise and set to counter 96.


