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A GUIDE TO FILM PROJECTION
 INTRODUCTION

FILM PROJECTION HAS A LONG AND STORIED HISTORY.
 THERE IS A ROMANCE TO FILM PROJECTION THAT IS NOT

SHARED WITH ITS CONTEMPORARY REPLACEMENT DIGITAL
CINEMA– THE IDEA THAT SOMEONE IS IN A DARKENED BOOTH

CLEANING AND LACING THE PROJECTOR, CHANGING REELS AND
KEEPING AN EXPERIENCED EYE ON THE FOCUS AND SOUND

LEVELS IS A THROWBACK TO TIMES GONE BY. INDEED, IT TOOK
THE CINEMA INDUSTRY LONGER THAN MOST OTHER
ENTERTAINMENT INDUSTRIES TO EMBRACE DIGITAL

TECHNOLOGIES, BUT WHEN, IN THE MID 2000S IT FINALLY DID,
THE CHANGE FROM FILM TO DIGITAL PROJECTION WAS RAPID

AND IN THE SPACE OF FIVE YEARS DIGITAL CINEMA DOMINATED
THE INDUSTRY.

FILM PROJECTION HAS NOT DISAPPEARED, THERE ARE STILL
PROJECTIONISTS SHOWING ANALOGUE FILM TO AUDIENCES
ACROSS THE COUNTRY, BUT IT IS GETTING HARDER YEAR ON

YEAR TO PROJECT FROM FILM IN A CINEMA. ALL FILM
PROJECTOR MANUFACTURERS HAVE EITHER DIVERSIFIED

AWAY FROM FILM OR GONE INTO LIQUIDATION. THIS
HAPPENED SHORTLY AFTER THE TIPPING POINT IN THE

TRANSITION FROM 35MM PROJECTION TO DIGITAL CINEMA
PROJECTION WAS REACHED IN 2011. KNOWLEDGE IS

GRADUALLY LEAVING THE INDUSTRY AS THE SKILLS NEEDED
ARE NO LONGER REQUIRED BY THE MAJORITY OF CINEMAS AND

IT IS BECOMING HARDER TO SOURCE GOOD QUALITY PRINTS.
THAT BEING SAID IT IS NOT IMPOSSIBLE, WITH DEDICATION,

COMMITMENT AND THE RIGHT ADVICE, TO CONTINUE THIS 120-
YEAR-OLD TRADITION AND THERE ARE MANY REASONS TO DO

SO. NOT ALL FEATURES OR SHORTS FROM
THE HISTORY OF FILM PRODUCTION HAVE BEEN DIGITISED OR

RESTORED, WITH MANY ONLY AVAILABLE ON FILM, SO
PROJECTING FILM OPENS UP NEW AND BROADER PROGRAMME

OPPORTUNITIES. ASKING YOUR AUDIENCE TO VIEW
A FILM ON 16MM, 35MM OR 70MM FILM NOW HAS A CERTAIN

UNIQUENESS DUE TO THE RELATIVE RARITY OF ANALOGUE FILM
SCREENINGS. AND, IN A DIGITALLY DOMINATED WORLD THERE

IS ALSO SOMETHING MAGICAL ABOUT THE MECHANICAL
PROCESS OF PROJECTING A FILM PRINT – IN ESSENCE,

DISPLAYING CAPTURED LIGHT–THAT THE COLD STEADY PIXELS
OF DIGITAL CINEMA LACK.



STARTING FROM SCRATCH OR RECYCLING EQUIPMENT
THERE ARE TWO STARTING POINTS TO PROJECTING FILM IN A CINEMA. OPERATORS

WILL EITHER BE MAKING THE DECISION TO INSTALL 16MM
OR 35/70MM PROJECTORS WHEN OPENING A NEW CINEMA OR WILL BE RECYCLING

EXISTING EQUIPMENT. 
 STARTING FROM SCRATCH WILL BE THE HARDEST INSTALLATION TO ATTEMPT SO

THIS GUIDE WILL START THERE. THIS SECTION WILL FOCUS ON SOURCING,
INSTALLING AND OPERATING FILM PROJECTION EQUIPMENT.

MOST CINEMAS HAVE STRIPPED OUT AND SCRAPPED THEIR PROJECTORS AND
ANALOGUE PROJECTION EQUIPMENT. OF THE 3500+ SCREENS RUNNING

MECHANICAL FILM PROJECTORS IN 2005, LESS THAN 3%–AROUND 100–STILL HAVE
PROJECTORS INSTALLED TODAY. A HUGE NUMBER OF PROJECTORS HAVE BEEN

REMOVED FROM OPERATION AND DESTROYED AND MANY OF THOSE WITH
PROJECTION EQUIPMENT REMAINING WILL NOT OPERATE IT FOR AN AUDIENCE.

THERE ARE, HOWEVER, STILL PROJECTORS REMAINING AND IT IS STILL POSSIBLE TO
GET HOLD OF WORKING EQUIPMENT.

FINDING EQUIPMENT

PROJECTORS

THE MOST ESSENTIAL PIECE OF EQUIPMENT IS THE FILM PROJECTOR ITSELF.
A GOOD PLACE TO START LOOKING IS WITH THE REMAINING CINEMA ENGINEERING
COMPANIES, OR SYSTEM INTEGRATORS AS THEY ARE NOW MORE WIDELY CALLED

(APPENDIX 1). MOST HAVE DEVOTED THEIR OPERATIONS TO SERVICING DIGITAL
CINEMA INSTALLATION AND MAINTENANCE AND, ALTHOUGH THEIR STOCK IS

HUGELY DIMINISHED, THERE IS A CHANCE THAT THEY WILL HAVE SOME
PROJECTORS REMAINING AND THEY WILL BE HAPPY TO SELL THEM ON. THERE ARE
OTHER LESS FORMAL ROUTES TO TAKE, INDUSTRY AND HERITAGE BODIES SUCH AS

THE PROJECTED PICTURE TRUST (PPT) OR THE BRITISH
FILM INSTITUTE (BFI) WILL POTENTIALLY BE ABLE TO OFFER LEADS TO FOLLOW.

THE INTERNET IS ALWAYS A GOOD OPTION, WEBSITES SUCH AS FILM-TECH. COM OR
IN70MM.COM OFTEN HAVE PROJECTORS FOR SALE OR CAN PROVIDE LEADS IN

THEIR FORUMS. EBAY IS ALSO A USEFUL PLACE TO LOOK. THERE ARE A NUMBER OF
PROJECTORS REMAINING BUT UNUSED IN EXISTING CINEMAS, INDEPENDENTS ARE
FAR MORE LIKELY TO STILL HAVE EQUIPMENT INSTALLED THAN THE MAJORS AND
MULTIPLEXES SO WILL BE GOOD PLACES TO LOOK. IN SHORT, IF NO LUCK IS TO BE

HAD WITH THE INTEGRATORS, FINDING INFORMAL NETWORKS OF ENTHUSIASTS
AND COLLECTORS IS THE NEXT PLACE TO GO.
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WHILST SOURCING PROJECTORS YOU SHOULD BE CLEAR ABOUT THE
EVENTUAL SETUP IN THE CINEMA. IF YOU WISH TO PROJECT ARCHIVE FILM

YOU WILL NEED TWO PROJECTORS IN ORDER TO RUN SINGLE REELS ON
CHANGEOVER, SOURCE TWO OF THE SAME TYPE TO LESSEN THE

COMPLEXITY OF FINDING SPARES. ALWAYS CHECK THAT A PROJECTOR IS
AS CLOSE TO COMPLETE AS POSSIBLE; ENSURE THAT YOU HAVE A

COMPLETE GATE ASSEMBLY AND THERE ARE NO MISSING SPROCKETS,
ALSO THAT IT STILL HAS A COMPLETE SOUND READER,

THIS WILL SAVE TIME IN SOURCING SPARE PARTS LATER (SEE HOW
PROJECTORS WORK SECTION). DO NOT DESPAIR THOUGH, THERE ARE

COMPLETE WORKING PROJECTORS OUT THERE!

LENSES

LENSES ARE A CRUCIAL ELEMENT OF FILM PROJECTION, AND WILL
BE COVERED IN GREATER DEPTH LATER IN THIS GUIDE.

 EACH ASPECT RATIO WILL NEED A LENS OF A SPECIFIC FOCAL LENGTH
AND, IF YOU ARE PLANNING TO SCREEN ARCHIVE FILM FROM THE ENTIRE
HISTORY OF FILM- MAKING, YOU WILL NEED AT LEAST 12 LENSES OF THE

CORRECT FOCAL LENGTH, SIX EACH FOR TWO PROJECTORS. A
KNOWLEDGE OF THE PROJECTOR THROW AND SIZE OF SCREEN IN YOUR

CINEMA IS ESSENTIAL TO SOURCE THE CORRECT FOCAL LENGTH. AS WITH
FILM PROJECTORS FILM PROJECTION LENSES ARE NO LONGER

MANUFACTURED. IT IS POSSIBLE TO PURCHASE BESPOKE LENSES FROM A
LENS PRODUCER SUCH AS SCHNEIDER-KREUZNACH, BUT THEY ARE VERY
EXPENSIVE. THERE ARE LENSES OUT THERE HOWEVER, AND IT’S WISE TO
INVESTIGATE LENSES AT THE SAME TIME AS RESEARCHING SOURCES OF

FILM PROJECTORS. BE WARY OF OVERUSED LENSES, THE OPTICAL
CLARITY WILL DETERIORATE OVER TIME DUE TO HEAT, SO ALWAYS CHECK

SECOND HAND LENSES THOROUGHLY, A POOR-QUALITY LENS WILL
SERIOUSLY IMPACT THE IMAGE CLARITY IN THE CINEMA.
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HOW TO TEST YOUR LENSES

OVER THE YEARS THEIR HAVE BEEN CHARSTS AND METHODS ON HOW TO
TEST LENSES. HERE ARE SOME LINKS TO FUTHER UNDERSTAND HOW TO

TEST YOUR NEW OR RECYCLED LENSE YOURSLEF

HTTPS://BIT.LY/3M9HMOD1.
HTTPS://BIT.LY/3KWD4KX 2.

  



A FLATBED REWIND BENCH 
ANCILLARY EQUIPMENT

SOUND PROCESSORS

PROJECTORS ARE VITAL BUT THERE OTHER ESSENTIAL EQUIPMENT
NEEDED TO RUN A CINEMA.  VITAL IN ANY CINEMA OPERATION IS A

CINEMA SOUND PROCESSOR. DOLBY HAVE TRADITIONALLY
DOMINATED THE FIELD AND OF THE REMAINING USABLE OR IN-USE

SOUND PROCESSORS, THE MAJORITY WILL BE DOLBY CP650S.
OTHER BRANDS SUCH AS ULTRASTEREO OR PANASTEREO WERE

WELL RESPECTED BUT
DID NOT ACHIEVE SUCH WIDESPREAD DISTRIBUTION, BUT THEY

CAN STILL BE FOUND. AGAIN, GOOD SOURCES FOR SOUND
PROCESSORS WILL BE SYSTEMS INTEGRATORS, EBAY, ADVERTS ON

WEBSITES, UNUSED EQUIPMENT SITTING IN EXISTING CINEMA
PROJECTION BOXES AND CONTACTS WITH INFORMAL NETWORKS.

FILM MAKEUP AND INSPECTION
AS WELL AS EQUIPMENT NEEDED TO PROJECT FILM INA CINEMA

ALSO REQUIRES FILM INSPECTION AND MAKEUP EQUIPMENT SUCH
AS FILM REWIND AND INSPECTION BENCHES, SPLICERS AND FILM

SPOOLS. 

THERE ARE TWO TYPES
OF REWINDERS AVAILABLE; FLAT-BED INSPECTION TABLES AND

UPRIGHT FILM REWINDERS. FLATBED INSPECTION TABLES ARE LESS
WIDELY SEEN AND ARE MORE COMMONLY USED IN ARCHIVES AND
ARCHIVAL SCREENING ROOMS OR CINEMATHEQUES. THIS TYPE IS
BEST FOR DETAILED INSPECTION OF FILM REELS. UPRIGHT FILM

REWINDERS ARE A MOST COMMONLY USED REWIND OPTION, THERE
ARE HAND-CRANKED AND BELT OR SERVO DRIVEN VERSIONS

AVAILABLE.

AMPLIFIERS AND SPEAKERS
THIS IS ONE ELEMENT OF THE 35MM CINEMA OPERATION THAT IS

NOT HARD TO SOURCE. THERE HAS BEEN A GRADUAL EVOLUTION IN
CINEMA SOUND SYSTEMS AWAY FROM HORNS AND TWEETERS

TOWARDS RIBBON SPEAKERS AND LINE ARRAYS, BUT IN GENERAL,
TODAY’S SPEAKER AND AMPLIFICATION TECHNOLOGY WILL

HAPPILY SERVICE FILM PROJECTION AS WELL AS DIGITAL CINEMA.
THERE ARE A MULTITUDE OF MODELS AND SUPPLIERS WHO WILL

BE ABLE TO PROVIDE EXCELLENT AUDIO QUALITY FOR YOUR
CINEMA.



FILM MASKING AND CURTAINS
PROJECTING WITH FILM REQUIRES MOTORISED MASKING ON THE

LEFT AND RIGHT AND SOMETIMES ABOVE THE IMAGE. IT IS
IMPOSSIBLE TO GET A HARD-EDGED PROJECTED FRAME WHEN

RUNNING FILM SO BLACK FABRIC WRAPPED AROUND VERTICAL
AND HORIZONTAL MOVABLE POLES IS NECESSARY, KNOWN IN THE

INDUSTRY AS MASKING. WITH THE ONSET OF DIGITAL CINEMA,
WHERE IT IS POSSIBLE TO PROJECT A HARD EDGE, LESS AND LESS

CINEMAS USE MASKING, BUT THERE ARE STILL ENGINEERING
COMPANIES THAT INSTALL AND SERVICE CINEMA MASKING

(APPENDIX 1). THE MORE DISCERNING CINEMAS WILL STILL USE IT
WITH DIGITAL CINEMA AS BLACK MASKING PROVIDES BETTER

CONTRAST WITH THE PROJECTED IMAGE, DIGITAL BLACK IS DARK
GREY RATHER THAN BLACK. CURTAINS ARE NOT AN ESSENTIAL
ELEMENT OF A CINEMA OPERATION, BUT IT IS A GREAT WAY TO

IMPROVE PRESENTATION AND INCLUDE AN ELEMENT OF
SHOWMANSHIP IN YOUR SCREENINGS, ALWAYS APPRECIATED BY

AN AUDIENCE. CURTAINS CAN BE INSTALLED AND MAINTAINED BY
THE SAME COMPANIES AS MASKING.

CONSUMABLES AND TEST FILM

THERE ARE SOME SPECIALIST CONSUMABLES THAT SHOULD BE
TAKEN

INTO CONSIDERATION, CRITICALLY XENON LAMPS (SEE HOW
PROJECTORS WORK SECTION) AND FILM SPLICING TAPE. 35MM
LAMPHOUSES REQUIRE DIFFERENT TYPES OF XENON LAMP TO

DIGITAL CINEMA PROJECTORS. LAMP MANUFACTURING COMPANIES
STILL HAVE SUPPLIES OF THESE TYPES OF XENON, BUT AS THEIR

USE AND COMMERCIAL VIABILITY HAS DROPPED, THEY WILL
BECOME INCREASINGLY UNAVAILABLE. PURCHASING A GOOD

SUPPLY
IS ADVISABLE 16 AND 35MM SPLICING TAPE IS ALSO STILL

AVAILABLE FROM SPECIALIST SUPPLIERS, AGAIN ITS COMMERCIAL
VIABILITY IS DECREASING

SO DECENT SUPPLIES SHOULD BE PURCHASED. OTHER KEY
CONSUMABLES SUCH AS LENS TISSUE FOR CLEANING LENSES,
CANNED AIR, SOLVENT AND FOAM CLEANERS FOR CLEANING

EQUIPMENT AND CHINAGRAPH PENCILS FOR MARKING CUE DOTS
FOR EXAMPLE, HAVE OTHER COMMERCIAL APPLICATIONS AND

SHOULD BE IN PLENTIFUL SUPPLY.

REVITALISING EXISTING EQUIPMENT / SOURCING SPARES
THE GOOD NEWS IS THAT MUCH ANALOGUE PROJECTION

EQUIPMENT WAS BUILT TO LAST. FILM PROJECTORS BUILT OVER 60
YEARS AGO CAN STILL BE IN USE TODAY IF THEY HAVE BEEN WELL
SERVICED, THIS IS ONE OF THE GREAT ADVANTAGES OF FILM OVER

DIGITAL. DIGITAL PROJECTORS TEND TO HAVE A USEFUL LIFE OF
AROUND TEN YEARS AND REQUIRE A VERY HIGH DEGREE OF

KNOWLEDGE TO REPAIR. AN ADVANTAGE OF A FILM PROJECTOR IS
THAT YOU CAN SEE HOW THEY WORK; A KNOWLEDGE OF

ELECTRONICS IS VERY USEFUL IN A PROJECTIONIST BUT NOT
ESSENTIAL, MANY FILM PROJECTORS CAN BE MAINTAINED AND

REPAIRED USING COMMON SENSE AND A MANUAL.



IF A PROJECTOR HAS NOT BEEN USED FOR SOME TIME IT WOULD BE
WORTHWHILE STRIPPING IT DOWN AND CLEANING AND

REBUILDING IT. INSTALLING NEW WIRING IS A GOOD IDEA TO
REDUCE THE CHANCE OF FAILURE LATER. ALTHOUGH PROJECTORS

ARE MOSTLY MECHANICAL, THERE WILL BE SOME ELECTRONIC
ELEMENTS IN THE SYSTEM, PARTICULARLY IN SOUND PROCESSORS,

ALL OF WHICH WILL HAVE A MULTITUDE OF SOUND CARDS THAT
ARE ELECTRONIC CIRCUIT BOARDS. OLD CIRCUIT BOARDS CAN FAIL

AND AS WITH EVERYTHING ELSE IN ANALOGUE FILM PROJECTION
THEY ARE OBSOLETE AND NO LONGER MANUFACTURED. THERE ARE
ELECTRONICS COMPANIES WHO WILL REPAIR OLD CIRCUIT BOARDS

(APPENDIX 1).
SOURCING SPARES IS TRICKY. PERHAPS THE BEST WAY TO SOURCE
SPARES IS TO PURCHASE COMPLETE PROJECTORS AND STRIP THEM

DOWN. THE SAME SOURCES FOR PURCHASING ALL OTHER
EQUIPMENT SHOULD BE USED FOR SOURCING SPARES. THERE ARE

ENGINEERING COMPANIES WHO WILL MANUFACTURE CONSUMABLE
PARTS SUCH AS SKATES FOR GATE ASSEMBLIES (SEE HOW

PROJECTORS WORK SECTION) FOR PARTICULAR PROJECTOR
MODELS BUT THEY ARE THIN ON THE GROUND. PRECISION

ENGINEERING COMPANIES ARE ANOTHER POTENTIALLY USEFUL
SOURCE OF SPARES, CERTAIN PARTS CAN BE COPIED AND

REPLICATED.

PROJECTIONISTS, ENGINEERS AND TECHNICIANS
FINDING WORKING EQUIPMENT IS ESSENTIAL, BUT PEOPLE ARE KEY

TO ANY SUCCESSFUL ANALOGUE FILM OPERATION. PROJECTING
FROM FILM AND MAKING IT SUSTAINABLE IS NOT A SIMPLE PROCESS

AND IT IS VITAL TO FIND ENTHUSIASTIC AND KNOWLEDGEABLE
TECHNICIANS TO SUPPORT THE PROCESS. WITH THE INDUSTRY-

WIDE TRANSITION FROM FILM TO DIGITAL, THOUSANDS OF
PROJECTIONISTS LOST THEIR JOBS AND LEFT THE INDUSTRY AND A
HUGE AMOUNT OF CAREFULLY HONED EXPERTISE LEFT WITH THEM. 

FINDING LOCAL CONTACTS AND LOCAL PEOPLE WITH ANALOGUE
FILM KNOWLEDGE WILL BE CRITICAL, IT WILL BE WORTHWHILE

GETTING IN TOUCH
WITH THE NEAREST INDEPENDENT CINEMAS THAT STILL SCREEN

35MM FILM (APPENDIX 1) AND REACHING OUT TO THEIR NETWORKS.
SEEK OUT PROJECTIONISTS WHO ARE SKILLED IN BOTH 35MM AND
DIGITAL CINEMA, THEY CAN USE THEIR NETWORKS TO HELP FIND
OTHER TECHNICIANS. INFORMAL NETWORKS ARE KEY, THERE ARE

PROJECTIONIST FACEBOOK AND OTHER SOCIAL MEDIA GROUPS TO
JOIN. SYSTEMS INTEGRATORS WILL BE USEFUL WHEN THE MORE

TECHNICALLY DEMANDING ELEMENTS OF INSTALLATION ARE
NEEDED, BUT INITIALLY SOURCING EQUIPMENT CAN BE

UNDERTAKEN WITH LESS ENGINEERING KNOWLEDGE. IT WILL BE
EXPENSIVE TO RELY ON SYSTEMS INTEGRATION COMPANIES TO

FULLY INSTALL FROM SCRATCH, ALTHOUGH THAT IS A SERVICE THEY
WILL BE ABLE TO OFFER.



THE PRINCIPLESOF ANALOGUE FILM PROJECTION
        

DRIVE WHEEL HOW PROJECTORS WORK

THE GENEVA DRIVE OR INTERMITTENT UNIT
A FILM PROJECTOR IS A HIGHLY SPECIALISED PIECE OF PRECISION

ENGINEERING. THE “MAGIC OF FILM” HAPPENS DUE TO A SEQUENCE
OF STILL IMAGES BEING SUCCESSIVELY PROJECTED ON TO A

SCREEN, AND
THE STANDARD RATE FOR SOUND FILM IS 24 FRAMES PER SECOND.
THIS IS MADE POSSIBLE BY THE APPLICATION OF A GENEVA DRIVE
WHEREBY THE CONTINUOUS MOTION OF A MOTOR IS CONVERTED

INTO AN INTERMITTENT MOVEMENT OF A FILM SPROCKET. 

PIN DRIVEN WHEEL

THE GENEVA MOVEMENT WORKING THROUGH THE INTERMITTENT
SPROCKET ALLOWS EACH FRAME TO BRIEFLY REST IN THE

PROJECTOR GATE, AT THIS POINT A ROTATING SHUTTER BETWEEN
THE GATE AND THE LAMPHOUSE OPENS TO ALLOW LIGHT THROUGH

THE FRAME. WHEN THE FRAMES ARE ADVANCED THE SHUTTER IS
CLOSED STOPPING LIGHT FROM PASSING THROUGH THE GATE,
MAINTAINING THE APPEARANCE OF A STILL YET CONTINUALLY

CHANGING IMAGE. THE SHUTTER USUALLY OPENS AND CLOSES AT A
RATE OF EITHER 48 OR 72HZ TO REDUCE FLICKER, A RATE OF 72HZ

PRODUCES LESS FLICKER AND IS BETTER
FOR PROJECTING THE SLOWER FRAME RATES OF SILENT FILM. THIS

REQUIRES WHAT IS KNOWN AS A THREE BLADED SHUTTER. THIS
PROCESS CREATES THE PHENOMENON OF PERSISTENCE OF VISION

AND THE SERIES OF STILL IMAGES BECOME MOVING IMAGES ON
SCREEN.



COMPONENT PARTS OF A PROJECTOR

 FILM PROJECTOR ARE MADE UP OF THE PICTURE HEAD
(CONTAINING THE

TOP DRIVE SPROCKET, THE GATE ASSEMBLY, CHANGEOVER ZIPPER
AND THE SHUTTER ASSEMBLY), THE SOUND HEAD, THE LAMPHOUSE
AND POWER SUPPLY, A LENS ASSEMBLY, A TOP SPOOLBOX AND A

BOTTOM SPOOLBOX.
IN FRONT OF THE PICTURE HEAD IS THE LENS ASSEMBLY WHICH

ENABLES DIFFERENT LENSES FOR DIFFERENT ASPECT RATIOS TO BE
PLACED IN FRONT OF THE FRAME. THERE WILL ALSO BE CONTROL
BUTTONS AND SWITCHES. THIS IS ALL VISIBLE ON THE OPERATOR

SIDE, ON THE OTHER SIDE OF THE PROJECTOR AND CAN BE FOUND
BY THE MOTOR AND GEARBOX FOR OIL AND GEAR-BASED
PROJECTORS AND THE DRIVE HOUSING FOR BELT-BASED

PROJECTORS.
FOR 35MM PROJECTORS WITH OPTICAL OR DIGITAL AUDIO

CONFIGURATIONS A COMPLETE REEL, OF ANY LENGTH UP TO AN
HOUR, IS PLACED ON A FILM SPOOL IN THE TOP SPOOLBOX, LACED

AROUND THE TOP DRIVE SPROCKET, THROUGH THE GATE
MECHANISM, AROUND THE INTERMITTENT SPROCKET, AROUND THE

SOUNDHEAD, OVER THE BOTTOM DRIVE SPROCKET THEN INTO
BOTTOM SPOOL BOX ON TO A TAKEUP REEL. IN ITS SIMPLEST, MOST

COMMON ITERATION, ALL PROJECTOR SPROCKETS, THE SHUTTER
AND THE TAKE UP REEL ARE DRIVEN THROUGH A SYSTEM OF BELTS
OR GEARS–DEPENDING ON THE PROJECTOR MODEL – BY A SINGLE

MOTOR. LATER ITERATIONS OF PROJECTORS SUCH AS THE KINOTON
FP30-E MODEL

USE SOMETHING CALLED A STEPPER MOTOR TO CREATE THE
INTERMITTENT MOVEMENT AND A SERIES OF ELECTRONICALLY

CONTROLLED SERVOMOTORS TO DRIVE THE FILM FROM TOP REEL
TO BOTTOM REEL AND CONTROL THE SHUTTER.

THE GATE MECHANISM

AS DESCRIBED ABOVE, THE GATE IS THE POINT WHERE THE LIGHT
SOURCE IS DIRECTED THROUGH THE FRAME. 

THE PRINT PASSES THROUGH THE GATE
AND IS HELD IN PLACE BY A BACKING PLATE OR SKATE AND BY

RUNNERS, THE FRONT OF THE GATE IS HELD AT TENSION BY
SPRINGS AND CAN BE OPENED FOR THE PURPOSE OF THREADING

THE PROJECTOR. THE INTERMITTENT SPROCKET
IS LOCATED JUST UNDER THE GATE. THE GATE IS ALSO THE POINT

WHERE DIFFERENT APERTURE PLATES ARE USED. APERTURE
PLATES MASK THE AMOUNT OF LIGHT HITTING THE FRAME BASED

ON THE ASPECT RATIO OF THE FILM. THE INTERMITTENT SPROCKET
CAN ALSO BE MOVED UP AND DOWN WITH WHAT IS KNOWN AS A

RACKING HANDLE TO ENSURE THAT THE PRINT REMAINS
CORRECTLY FRAMED IN THE GATE.



THE LENS ASSEMBLY

THERE ARE TWO TYPES OF LENS ASSEMBLY, TURRET AND SINGLE
LENS BARREL. TURRET SYSTEMS WERE MORE COMMONLY USED IN

MULTIPLEXES AND
HELD MORE THAN ONE LENS, USUALLY TWO OR THREE. THEY WERE
OFTEN MOTORISED AND COULD BE AUTOMATED TO SHIFT BETWEEN

WIDESCREEN
AND CINEMASCOPE RATIOS WHICH WAS ALL THAT WAS NECESSARY
IN CONTEMPORARY MULTIPLEX CINEMA OPERATIONS. SINGLE LENS
BARRELS ARE MORE COMMONLY FOUND IN CINEMATHEQUES AND

INDEPENDENT CINEMAS. UP TO SIX DIFFERENT LENSES ARE NEEDED
TO PROJECT FILM FROM THE WHOLE HISTORY OF CINEMA AND IT IS
NOT POSSIBLE TO HAVE THIS MANY LENSES ON A TURRET. LENSES
ARE CHANGED FOR EACH SCREENING DEPENDING ON THE ASPECT
RATIO REQUIRED. THE PRIMARY PURPOSE OF THE LENS ASSEMBLY

IS TO HOLD THE LENS IN FRONT OF THE FRAME. THIS IS WHERE
FOCUSSING TAKES PLACE, WITH A FOCUS KNOB THAT MOVES THE

WHOLE ASSEMBLY IN RELATION TO THE FRAME IN THE GATE.
THE SOUND HEAD

THE OPTICAL SOUND HEAD IS ALWAYS LOCATED BELOW THE GATE
ASSEMBLY. UNLIKE THE PICTURE HEAD, THE PRINT MUST MOVE

THROUGH THE SOUND HEAD IN A SMOOTH MOTION, THEREFORE
THERE IS ALWAYS A LOOP OF FILM BETWEEN IT AND THE GATE TO
ALLOW THE INTERMITTENT MOTION IN THE GATE TO TAKE PLACE
WITHOUT SNAPPING THE FILM. BENEATH THE SOUND HEAD IS A
CONSTANT DRIVE SPROCKET TO PULL THE FILM THROUGH THE
HEAD. A FLYWHEEL AND DAMPERS ARE EMPLOYED TO ENSURE

CONSTANT SMOOTH MOVEMENT OF THE PRINT, ANY CHANGES TO
THE SPEED CAN CAUSE A “WOW” SOUND ON THE SOUNDTRACK. 

DIFFERENT SOUNDTRACKS WILL BE COVERED LATER IN THE GUIDE,
BUT OPTICAL SOUNDTRACKS ARE PRINTED ON ALL 35MM FILM
PRINTS AND TAKE THE FORM OF ANALOGUE VARIABLE AREA,

VARIABLE DENSITY TRACKS OR DIGITAL TRACKS. THE PRINCIPAL
COMPONENT OF THE SOUND HEAD IS THE SOLAR CELL. A TIGHTLY

FOCUSSED SLIT OF LIGHT SHINING FROM AN EXCITER LAMP ON ONE
SIDE OF THE PRINT PASSES THROUGH THE SOUNDTRACK AREA ON

THE PRINT ONTO THE SOLAR CELL. VARIATIONS IN THE AMOUNT OF
LIGHT PULSING THROUGH THE PRINT ARE CONVERTED TO A WEAK

ELECTRICAL SIGNAL BY THE SOLAR CELL, PRE-AMPLIFIED THEN
PROCESSED INTO ANALOGUE AUDIO BY THE CINEMA SOUND
PROCESSOR BEFORE BEING SENT TO THE AMPLIFIERS AND

SPEAKERS.



THE LAMPHOUSE

THE LAMPHOUSE PRIMARILY CONSISTS OF THE XENON LAMP, A
LIGHT- COLLECTING MIRROR BEHIND THE LAMP, A HEAT SHIELD, AN

EXTRACT VENT, THE HOUSING AND AN INTERNAL MECHANISM
CALLED A DOUSER WHICH IS OPENED TO ALLOW LIGHT INTO THE

PROJECTOR HEAD AND CLOSED TO PREVENT LIGHT
FROM ESCAPING WHEN THE PROJECTOR IS NOT IN MOTION. POWER
SUPPLIES CALLED RECTIFIERS ARE COMMONLY SITUATED NEXT TO
THE LAMPHOUSE. DIRECT CURRENT (DC) IS REQUIRED FOR XENON
LAMPS AND RECTIFIERS CONVERT MAINS ALTERNATING CURRENT

(AC) TO DC CURRENT. XENON LAMPS ARE THE MOST COMMON
SOURCE OF LIGHT FOR FILM PROJECTION, THEY CONSIST OF

POSITIVE AND NEGATIVE ELECTRODES (ANODE + AND CATHODE -)
AND IONISED XENON GAS UNDER PRESSURE. DIRECT CURRENT (DC)

ARCS ACROSS THE GAP BETWEEN THE ELECTRODES, IONISES THE
XENON GAS AND CREATES BRIGHT WHITE LIGHT. THIS LIGHT IS

FOCUSSED BY THE COLLECTING MIRROR AND DIRECTED THOUGH
THE SHUTTER AND ON TO THE FRAME, PROJECTING THE IMAGE ON

TO A SCREEN. XENON LAMPS COME IN ALL SIZES FROM 500W TO
7KW, THE LARGEST SCREENS NEEDING THE MOST POWERFUL

LAMPS. THIS PROCESS CREATES AN INCREDIBLE AMOUNT OF HEAT
SO ALL LAMPHOUSES WILL HAVE A FAN FOR HEAT EXTRACTION,

USUALLY SITUATED ON THE TOP OF THE LAMPHOUSE.

THE SPOOLBOXES

AFTER FILM INSPECTION AND MAKEUP, COMPLETE REELS OF FILM
ARE PLACED ON FILM SPOOLS AND SLOTTED ON TO SPINDLES IN

THE TOP SPOOL BOX. STANDARD SIZES FOR FILM SPOOLS ARE 2000,
5000 AND 6000 FEET. A FULL 2000-FOOT REEL LASTS APPROX. 18
MINS DEPENDING ON THE TYPE OF FILM STOCK. AFTER THE PRINT

HAS BEEN THREADED THROUGH THE PROJECTOR AND PROJECTED,
IT IS COLLECTED BY THE TAKE UP SPOOL. IT IS ESSENTIAL TO USE

THE SAME SIZE OR BIGGER TAKE UP SPOOL OR THE RESULT WILL BE
FILM ALL OVER THE FLOOR, A PROJECTIONIST’S WORST NIGHTMARE.

THE BOTTOM SPOOL IS POWERED FROM THE MOTOR AND USES A
CLUTCH MECHANISM TO ENSURE THAT POWER INCREASES AS THE

AMOUNT OF FILM ON THE SPOOL INCREASES.

LONG-PLAY OPERATION
PROJECTORS BEING USED IN CAKE STAND OR PLATTER (NON-

REWIND) OPERATION DO NOT HAVE NEED OF SPOOLS. PLATTER OR
LONG-PLAY OPERATION WAS THE STANDARD FOR ALL MULTIPLEXES
AND REQUIRES ADDITIONAL EQUIPMENT, NAMELY A SEPARATE FILM

PLATTER USUALLY CONSISTING OF THREE LARGE ROTATING,
HORIZONTAL PLATES EACH CAPABLE OF CONTAINING A COMPLETE
FEATURE. IN OPERATION FILM IS TAKEN FROM THE CENTRE OF THE

LARGE REEL AND RUN THROUGH A FILM PAY-OUT UNIT WHICH
CONTROLS THE SPEED OF ROTATION OF THE PLATE BASED ON HOW

MUCH FILM IT CONTAINS. AFTER MOVING THROUGH THE
PROJECTOR, THE FILM IS TAKEN UP ON A FREE PLATE AND WHEN

THE FILM IS OVER THERE IS NO NEED TO REWIND THE PRINT AND IT
CAN BE TAKEN FROM THE CENTRE OF THE REEL AGAIN. ALTHOUGH

VERY CONVENIENT FOR REPEAT SCREENINGS, FILM PLATTER
SYSTEMS HAD A REPUTATION FOR BEING MORE LIKELY TO DAMAGE

PRINTS AND ARCHIVE FILM CANNOT BE RUN ON THEM.
A PRINT SAT ON A PLATTER - THE PLATTERS MAKE UP THE

'CAKESTAND'



ADDITIONAL ELEMENTS

SOUND PROCESSOR

MOUNTED IN AN EQUIPMENT RACK AWAY FROM THE PROJECTOR
THERE WILL NEED TO BE A CINEMA SOUND PROCESSOR. THE

PROCESSOR IS USED TO DECODE THE INFORMATION SENT FROM
THE SOUND HEAD AND OUTPUT IT TO AMPLIFIERS AS ANALOGUE
AUDIO. THE SOUND PROCESSOR IS ALSO USED TO CONTROL THE

VOLUME OF THE AUDIO AND SWITCH BETWEEN DIFFERENT INPUTS
SUCH AS, NON-SYNC (PLAY-IN MUSIC), IN-AUDITORIUM

MICROPHONES, AUXILIARY INPUTS LIKE VIDEO SOUND AND, OF
COURSE, FILM SOUND. IT IS ALSO USED TO SWITCH BETWEEN

DIFFERENT TYPES OF INPUTS FROM THE PROJECTORS SUCH AS
MONO, STEREO AND SURROUND SOUND FORMATS. CONTAINED

WITHIN THE HOUSING WILL BE A SET OF SOUND CARDS THAT ARE
USED TO CALIBRATE THE OUTPUT OF THE AUDIO AND ADD NOISE

REDUCTION TO ENSURE THE HIGHEST QUALITY AUDIO IS HEARD IN
THE AUDITORIUM. AN ENGINEER WILL USE HIGH QUALITY
MICROPHONES SET UP IN THE AUDITORIUM TO DO THIS.

BUTTON CONSOLES

ALL PROJECTION BOXES WILL HAVE WALL OR PROJECTOR
MOUNTED CONTROL CONSOLES FOR MANUAL OPERATION OF
HOUSE AND STAGE LIGHTING, CURTAINS AND MASKING, AND

PROJECTOR CONTROLS. ALL SHOULD BE MOUNTED WITHIN EASY
REACH OF THE PROJECTOR LOCATION.

70MM PROJECTION

CERTAIN PROJECTOR MODELS CAN SCREEN BOTH 35MM AND 70MM.
THE FIRST OF THESE PROJECTORS WAS THE PHILIPS DP70 WHICH

ENTERED PRODUCTION IN THE MID 1950S, A PERIOD OF GREAT
TECHNICAL INNOVATION. OTHER NOTABLE MODELS ARE THE
PHILIPS DP75 AND THE CINEMECCANICA VICTORIA 8. 70MM
PROJECTION WAS ACHIEVED BY USING DUAL GAUGE DRIVE

SPROCKETS, EITHER A SWAPPABLE OR DUAL GAUGE INTERMITTENT
SPROCKET AND ADAPTERS FOR THE LARGER SPOOLS REQUIRED.
70MM PROJECTION ALSO USHERED IN STEREO AND SURROUND
SOUND, THIS WAS ACHIEVED WITH A MAGNETIC SOUND HEAD

LOCATED ABOVE THE GATE ASSEMBLY AND UP TO SIX MAGNETIC
TRACKS ON THE PRINT. USING A SIMILAR TECHNOLOGY TO

CASSETTE TAPES, THE PRINT IS RUN OVER A MAGNETIC SOUND
HEAD AND CAN OUTPUT FIVE SCREEN CHANNELS AND A MONO

SURROUND CHANNEL. LATER PRINTS DISPENSED WITH THE
MAGNETIC TRACK AND USED THE DTS DIGITAL AUDIO SYSTEM
(DESCRIBED LATER IN THE GUIDE). 70MM PRINTS HAVE FIVE

PERFORATIONS PER FRAME AND ALSO RUN AT 24 FRAMES PER
SECOND – APART FROM THE ORIGINAL 70MM INCARNATION, TODD-

AO, WHICH RAN AT 30 FRAMES PER SECOND.
A DUAL 35MM/70MM SPROCKET WITH SELECTABLE LAY-OFF ROLLER



FILM GAUGES

THERE ARE THREE COMMON GAUGES OF FILM USED IN ANALOGUE
FILM PROJECTION, SPECIFIED BASED ON THE WIDTH OF THE FRAME,

16MM, 35MM AND 70MM. BY FAR THE MOST USED AND THE
STANDARD FOR CINEMA PROJECTION FOR OVER A HUNDRED

YEARS, IS 35MM. BASED ON AN EDISON COMPANY PATENT, THE
35MM, FOUR PERFORATION GAUGE WAS STANDARDISED IN 1909

AND THIS ALLOWED A QUICK SPREAD OF THE TECHNOLOGY ACROSS
THE WORLD WITH THE PROMISE THAT A 35MM PRINT COULD BE

SCREENED IN ANY INTERNATIONAL CINEMA.
THE SMALLEST GAUGE COMMONLY SCREENED IN CINEMAS IS 16MM,

THIS GAUGE IS OFTEN ASSOCIATED WITH ARTISTS’ FILMS AND
PREVIOUS TO THAT WAS A VERY COMMON PRESENTATION FORMAT

FOR TV COMPANIES. CINEMAS THAT STILL PROJECT FILM WILL
OFTEN HAVE ONE 16MM PROJECTOR FOR EXPERIMENTAL FILM

PROGRAMMES AND OCCASIONAL ARCHIVE TV PROGRAMMES. THE
PINNACLE OF FILM PROJECTION GAUGES IS 70MM, THE LARGER

FRAME ALLOWS FOR GREATER DEPTH OF FOCUS AND FAR
SUPERIOR PROJECTION STANDARDS, BUT THE NUMBER OF

SCREENABLE 70MM PRINTS IS VERY LOW IN COMPARISON TO 35MM.

35MM FILM
ALTHOUGH FILM HAS MOVED THROUGH VARIOUS ITERATIONS OVER

THE YEARS, FILM PROJECTION IN ITS MOST BASIC FORM HAS NOT
CHANGED GREATLY SINCE PRE-FIRST WORLD WAR. SOUND FILM

ARRIVED IN THE LATE 1920S, WITH STEREO SOUND IN THE 70S, AND
5.1 AUDIO FULLY ARRIVED IN THE EARLY 90S. COLOUR IN FILM

ARRIVED EARLY BUT WASN’T WIDELY USED UNTIL THE 1930S AND
WIDE SCREEN RATIOS WERE ALL DEVELOPED POST WWII IN AN

ATTEMPT TO SEE OFF COMPETITION FROM TELEVISION. BUT AT ITS
SIMPLEST, A 35MM FILM SCREENING STILL RELIES ON THE SAME USE

OF THE GENEVA DRIVE AND THE SAME 24 FRAMES PER SECOND
ADVANCING THROUGH THE GATE. THAT

IS WHAT STILL MAKES AN ANALOGUE FILM SCREENING
COMPELLING; IT HAS A CONNECTION TO A HUNDRED YEARS OF

CELLULOID HISTORY AND THE HUMAN INVOLVEMENT IN THE
PROCESS.



FILM STOCK
ANALOGUE FILM STOCK IS MADE UP OF A CLEAR BASE MATERIAL
WITH A LAYER OF LIGHT SENSITIVE EMULSION THAT CARRIES THE
IMAGE ON ONE SIDE. STANDARD 35MM HAS FOUR PERFORATIONS

ON EITHER SIDE OF THE FRAME. THIS IS WHAT THE DRIVE AND
INTERMITTENT SPROCKETS GRIP TO PULL THE PRINT THROUGH THE

PROJECTOR.

OVER THE COURSE OF MOTION PICTURE HISTORY THERE HAVE BEEN
THREE DOMINANT FILM STOCKS; CELLULOSE NITRATE, COMMONLY

ABBREVIATED TO NITRATE, DIACETATE AND TRIACETATE, REFERRED
TO AS ACETATE OR SAFETY FILM AND FINALLY POLYESTER. NITRATE
WAS USED FROM PRE-1890 TO 1951, ACETATE WAS USED FROM PRE-

WWI BUT ONLY CAME TO DOMINATE IN THE POST WWII PERIOD,
POLYESTER ARRIVED ON THE SCENE IN THE EARLY 1990S, EACH HAS

ITS GOOD AND BAD POINTS BUT THE SUPERIOR STRENGTH AND
ABILITY OF POLYESTER TO RETAIN COLOUR HAS RESULTED IN IT

BEING THE CONTEMPORARY FILM STOCK OF CHOICE.

NITRATE, POPULAR FOR SO LONG DUE TO ITS RICH CONTRAST AND
COLOUR, IS FAMOUSLY DANGEROUS; BEING HIGHLY FLAMMABLE

AND CAPABLE OF PRODUCING ITS OWN OXYGEN ONCE ALIGHT. THE
CAUSE OF MANY DEVASTATING CINEMA FIRES OVER THE YEARS,
NITRATE SHOULD NEVER BE PROJECTED WITHOUT EXHAUSTIVE

SAFETY PROCEDURES, AND THERE ARE ONLY A HANDFUL OF
INTERNATIONAL CINEMAS STILL CAPABLE OF DOING SO.

SAFETY OR ACETATE STOCK HAS THE ADVANTAGE OF BEING HARD
TO BURN, BUT CAN BECOME BRITTLE AND IS PRONE TO LOSE

COLOUR, SUFFERING FROM THE DREADED VINEGAR SYNDROME, OR
ACETATE BASE DEGRADATION–A BREAKUP OR DETERIORATION IN
THE STOCK TYPIFIED BY A PUNGENT VINEGAR ODOUR. POLYESTER
IS NOW PREFERRED DUE TO ITS STRENGTH AND STABILITY, BUT IT
IS PRONE TO COLLECTING DUST DUE TO STATIC AND IS SO STRONG

THAT CAN DESTROY PROJECTION EQUIPMENT IF THERE IS A
MECHANICAL FAILURE.

AN EXAMPLE OF NITRATE AND SAFETY EDGE MARKINGS INDICATING
THE TYPE OF FILM STOCK



FILM SOUNDTRACKS

THERE ARE MANY FLAVOURS OF 35MM SOUNDTRACK THEIR ARE  
MORE WAYS (FOUR) OF PLAYING OUT AUDIO ON THIS PARTICULAR

PRINT, ONE ANALOGUE AUDIO AND THREE DIGITAL.
ANALOGUE OPTICAL TRACK

THE TRACK ON THE INSIDE OF THE PERFORATIONS IS A VARIABLE
AREA DOLBY SR (SPECTRAL RECORDING) ANALOGUE OPTICAL

TRACK. THE ANALOGUE OPTICAL TRACK WAS THE PRINCIPAL WAY
TO PLAY BACK FILM SOUND FROM THE 1920S TO THE 1990S. AS

DESCRIBED IN THE SOUND HEAD SECTION, VARIATIONS IN LIGHT
FROM THE ANALOGUE OPTICAL TRACK ARE PICKED UP AND

CONVERTED
TO SIGNAL BY THE SOLAR CELL. THERE HAVE BEEN MANY VARIETIES

OF ANALOGUE OPTICAL SOUNDTRACK BUT THEY CAN ALL BE
NARROWED DOWN

TO TWO DIFFERENT TYPES, VARIABLE AREA AND VARIABLE
DENSITY. VARIABLE DENSITY TRACKS APPEAR A BIT LIKE A BAR
CODE AND ARE MONO, USUALLY APPEARING ON OLDER PRINTS

FROM THE 30S. VARIABLE AREA TRACKS ARE FAR MORE COMMON
AND HAVE THE APPEARANCE OF A SOUNDWAVE, THEY CAN BE

MONO, STEREO OR MULTICHANNEL. STEREO VERSIONS WILL
ALWAYS HAVE TWO TRACKS (BILATERAL) AND EACH TRACK WILL
HAVE DETECTABLE DIFFERENCES WHEN VIEWED ON A BENCH. IN

THE LATER YEARS OF 35MM RELEASES ANALOGUE OPTICAL TRACKS
WERE MAINLY USED AS A BACKUP TO THE DIGITAL TRACK, BUT

EVERY 35MM PRINT STILL HAS THEM PRINTED.



DTS (DIGITAL THEATRE SYSTEMS)
THE SERIES OF DOTS AND DASHES NEXT TO THE IMAGE ARE

TIMECODE MARKERS FOR DTS (DIGITAL THEATRE SYSTEMS) AUDIO.
THIS DIGITAL SYSTEM USES A REMOTE MEDIA PLAYER TO OUTPUT

THE AUDIO TO THE SOUND PROCESSING EQUIPMENT,
SOUNDTRACKS ARE RECEIVED WITH THE PRINT REELS ON A CD-

ROM WHICH, IN THE LATEST VERSIONS, IS UPLOADED TO THE MEDIA
PLAYER. A TIMECODE READER IS ATTACHED TO THE PROJECTOR,

USUALLY ABOVE THE PICTURE HEAD, AND THIS READS THE
TIMECODE WHICH KEEPS THE AUDIO IN SYNC DURING THE

SCREENING. DTS WAS ACCEPTED AS ONE
OF THE BEST OPTIONS FOR DIGITAL AUDIO. THE AUDIO IS USUALLY

RELATIVELY UNCOMPRESSED AND HIGH QUALITY, RELIABLE AND
ABLE TO PLAY OUT UP TO 8 TRACKS. A DOWNSIDE IS THE SEPARATE
DISC REQUIRED TO UPLOAD THE AUDIO, MANY PRINTS NO LONGER
HAVE A DISC AVAILABLE SO IT IS NOT POSSIBLE TO USE DTS VERY

OFTEN.
DOLBY SRD (SPECTRAL RECORDING–DIGITAL)

SITUATED BETWEEN THE PERFORATIONS IS THE DOLBY SRD TRACK. 

SRD IS
A SERIES OF PRINTED SEQUENTIAL DATA BLOCKS THAT ARE PICKED

UP BY A DIGITAL SOUNDHEAD MOUNTED TO THE PROJECTOR,
COMMONLY ABOVE THE PICTURE HEAD. SOME PROJECTOR

MANUFACTURERS ALSO MOUNTED RED LIGHT READERS IN THE
SOUND HEAD THAT COULD SCAN AND READ SRD TRACKS

AS WELL AS ANALOGUE OPTICAL TRACKS. A SEPARATE UNIT
MOUNTED IN THE SOUND TRACK CALLED A DA20 IS REQUIRED TO
DECODE THE DATA AND OUTPUT DIGITAL AUDIO TO THE SOUND
PROCESSOR. DOLBY SRD IS CURRENTLY THE MOST COMMONLY
USED DIGITAL SOUNDTRACK, ALTHOUGH THE SOUND IS MORE
COMPRESSED THAN DTS AUDIO, THE FACT THAT THE DATA IS

PRINTED ON THE PRINT REELS MEANS IT IS MORE AVAILABLE FOR
PROJECTION. IT IS ALSO ONLY CAPABLE OF OUTPUTTING 6

CHANNELS OF AUDIO.
SONY SDDS (SONY DYNAMIC DIGITAL SOUND)

THE LEAST SUCCESSFUL OF THE THREE DIGITAL SOUNDTRACKS
AVAILABLE TO CINEMAS, IT ARRIVED ON THE SCENE LATER THAN

DTS AND SRD AND WAS MORE EXPENSIVE TO INSTALL,
CONSEQUENTIALLY IT HAD LESS PENETRATION INTERNATIONALLY

DESPITE SONY OWNING A STUDIO AND CHAIN OF MULTIPLEXES.
THE SDDS TRACK IS PRINTED ON THE EDGE OF THE PRINT AND IS

CAPABLE OF UP TO 8 CHANNELS, ALTHOUGH LESS THAN 100
RELEASES MADE USE OF ALL 8. AS WITH SRD A DIGITAL SOUND

HEAD IS MOUNTED TO THE PROJECTOR ABOVE THE PICTURE HEAD
AND A DECODER IS MOUNTED NEAR THE SOUND EQUIPMENT.



FILM ASPECT RATIOS
IF YOU GET A BUNCH OF PROJECTIONISTS IN A ROOM, BEFORE

LONG TALK WILL GET AROUND TO FILM ASPECT RATIOS, THERE ARE
SO MANY GREY AREAS AND OPPORTUNITIES FOR DEBATE. IT IS

GENERALLY FAIRLY STRAIGHTFORWARD TO DETERMINE THE
CORRECT ASPECT RATIO FOR MOST PRINTS, BUT THERE ARE

ALWAYS EXCEPTIONS TO EVERY RULE.
THERE ARE SEVEN DIFFERENT RATIOS REGULARLY USED IN 35MM

FILM PROJECTION, THEY ARE DEFINED BY THE RATIO OF THE
WIDTH TO HEIGHT OF THE FRAME, AND ARE AS FOLLOWS; 1.33:1

SILENT, 1.19:1 MOVIETONE, 1.375:1 OR ACADEMY, 1.66:1, 1.75:1, 1.85:1
OR WIDESCREEN AND 2.39:1 OR CINEMASCOPE, WITH THE MOST

COMMON BEING 1.33 SILENT, 1.37, 1.66, 1.85 AND 2.39.
WIDESCREEN AND CINEMASCOPE PROJECTION HAS A COMPLEX
HISTORY WITH VARIOUS COMPETING SYSTEMS, A SUBJECT TOO

DETAILED AND CONTROVERSIAL TO ENTER INTO HERE! AS A TASTE
OF THE CONFUSION AROUND CINEMASCOPE, THE 20TH CENTURY
FOX ORIGINATED SYSTEM OF CINEMASCOPE CEASED TO BE USED

FROM 1967 ONWARDS, AS
MOST ANAMORPHIC FILMS WERE SHOT WITH THE PANAVISION

SYSTEM, BUT CINEMASCOPE HAD BECOME A CATCH-ALL TERM AND
ALTHOUGH CINEMASCOPE IS GENERALLY A 2.39:1 RATIO IN

PROJECTION, THE TERM IS USED INTERCHANGEABLY WITH 2.35:1 IN
THE INDUSTRY.

PROJECTING EACH RATIO REQUIRES A DIFFERENT LENS AND
APERTURE PLATE AS DIFFERENT PERCENTAGES OF THE FRAME ARE
USED, ALTHOUGH A SINGLE FOCAL LENGTH LENS CAN BE USED FOR
1.19:1 AND 1.375:1, AND ALSO 1.66:1 AND 1.75:1. THE APERTURE PLATE

FOR THE PROJECTION RATIO IS CUT TO THE SAME SHAPE AS THE
RATIO THE FILM IS SHOT IN. 1.85:1 AND 1.66:1 PRINTS OFTEN HAVE A
BLACK MATTE PRINTED ON EACH FRAME TO ENSURE THE PRINT IS

CORRECTLY FRAMED IN THE PROJECTOR, BUT CAN ALSO BE
UNMATTED, SO CAREFUL ATTENTION TO FRAMING MUST BE MADE
BY THE PROJECTIONIST TO AVOID ACCIDENTAL PROJECTION OF

SOUND BOOMS OR THE TOP OF SCENERY.

STANDARD RATIOS INCLUDING 1.37, 1.66, 1.85 AND 2.35 - COURTESY
BRIAN PRITCHARD.

1.33:1 SILENT
THE EARLIEST STANDARDISED RATIO, THIS USES THE FULL WIDTH

OF THE FRAME WITH VERY THIN FRAME LINES. THIS WAS THE MOST
COMMON RATIO UP UNTIL THE LATE 1920S WHEN SOUND FILMS

BEGAN APPEARING.
1.19:1 OR MOVIETONE

THIS IS THE EARLIEST SOUND RATIO, AND IT IS VERY CLOSE TO
BEING SQUARE. THE RATIO, COLLOQUIALLY NAMED MOVIETONE,

HAD THE ADDITION OF AN OPTICAL SOUNDTRACK PRINTED ON ONE
SIDE OF THE FRAME BUT STILL USED THE FULL HEIGHT, IT CAN BE

PROJECTED TODAY USING A 1.375:1 LENS BUT WITH APERTURE
PLATES CUT HIGHER TO EXPOSE THE FULL HEIGHT OF THE FRAME.
PRINTS WITH A 1.19:1 RATIO WERE PRODUCED FROM AROUND 1928
-1932 WHEN THE ACADEMY STANDARD WAS WIDELY ADOPTED, A

FAMOUS EXAMPLE BEING FRITZ LANG’S M.



1.375:1 OR ACADEMY
THE HEIGHT TO WIDTH RATIO OF 1.19:1 WAS NOT POPULAR WITH

FILM-MAKERS AND AUDIENCES ALIKE AND STUDIOS ALL HAD
ATTEMPTS TO RETURN THE FRAME ASPECT RATIO TO 1.33:1. IN 1930 A
REDUCTION IN IMAGE SIZE IN THE FRAME SIZE WAS AGREED UPON
BY THE STUDIOS AS RECOMMENDED BY THE SOCIETY OF MOTION
PICTURE ENGINEERS (SMPE) AND, AFTER SOME MODIFICATION BY

THE ACADEMY OF MOTION PICTURES ARTS AND SCIENCES, THE
RATIO SETTLED UPON WAS 1.375:1. THIS RETAINED THE STRIPED

OPTICAL TRACK AND INCREASED THE SIZE OF THE FRAME LINES TO
COMPENSATE. ACADEMY WAS THE DOMINANT RATIO FROM 1932 TO

THE MID-1950S WHEN IT WAS SUPERSEDED BY WIDER RATIOS. IT
WAS USED FOR LONGER IN CERTAIN TERRITORIES SUCH AS RUSSIA,
AND IS STILL OCCASIONALLY USED TODAY BY CERTAIN ARTHOUSE

DIRECTORS SUCH AS PAWEL PAWLIKOWSKI AND ANDREA ARNOLD.

1.66:1
THE FIRST FEATURE RELEASED IN 1.66:1 WAS GEORGE STEVEN’S

SHANE BY PARAMOUNT IN 1954. THE FEATURE WAS PRINTED IN THE
SAME WAY AS A 1.37:1 FILM, BUT IN PROJECTION A SHORTER FOCAL

LENGTH LENS WAS USED
TO PROJECT A WIDER IMAGE, WITH THE TOP AND BOTTOM

CROPPED OFF
THE IMAGE BY THE PROJECTOR APERTURE PLATE, A PROCESS THAT

IS STILL USED TODAY FOR ALL WIDE SCREEN RATIOS EXCEPT
CINEMASCOPE. THE CINEMATOGRAPHER WOULD ALSO HAVE

FRAMED EACH SHOT TO ALLOW MORE SPACE AT THE TOP AND
BOTTOM OF THE FRAME. VARIOUS STUDIOS USED 1.66:1 THROUGH
THE LATE 50S AND INTO THE 60S ALTHOUGH THE WIDER RATIO IS

1.85:1 WAS ALSO ADOPTED AND EVENTUALLY BECAME THE
STANDARD US WIDESCREEN RATIO. EUROPEAN STUDIOS WERE
SLOWER TO ADOPT 1.85:1 AS A STANDARD AND 1.66:1 WAS MORE

COMMONLY USED ACROSS THE CONTINENT FOR A LONGER PERIOD
THAN THE US, STILL BEING REGULARLY USED IN FRANCE INTO THE

1990S AND BEYOND. AS WITH EVERYTHING TO DO WITH RATIOS,
THERE ARE SOME EXCEPTIONS, SUCH AS 1.85:1 BEING FAR MORE

COMMON IN ITALY THAN 1.66:1 FROM THE OUTSET OF THE
WIDESCREEN ERA.

IF THE RATIO OF A PRINT IS UNCLEAR FROM LOOKING AT THE
FRAME, THE PRINT IS UNMATTED AND INFORMATION ONLINE IS

INCONCLUSIVE, THE BEST BET WITH RATIOS IS TO PUT A REEL ON
SCREEN AND MAKE A JUDGEMENT. ARGUMENTS AROUND 1.66:1 AND

1.85:1 ARE THE MOST COMMON IN PROJECTIONIST CIRCLES.
1.75:1

THIS IS A RELATIVELY UNCOMMON RATIO, IT WAS USED
INTERMITTENTLY BY EUROPEAN AND US STUDIOS, PREDOMINANTLY

MGM – WHO CALLED IT METROSCOPE–AND DISNEY, ALTHOUGH
THEY SOON ADOPTED THE WIDER 1.85:1 RATIO. MANY CINEMAS

WOULD NOT HAVE HAD THE LENSES OR APERTURE PLATES FOR
THIS RATIO AND WOULD HAVE CHOSEN EITHER 1.66:1 OR 1.85:1 IF A

1.75:1 PRINT TURNED UP.



1.85:1 WIDESCREEN
AS NOTED ABOVE WIDER SCREEN RATIOS WERE ADOPTED BY MOST

INTERNATIONAL STUDIOS FROM THE MID-50S ONWARDS. US
STUDIOS SUCH AS COLUMBIA AND UNIVERSAL ADOPTED THE

SLIGHTLY WIDER RATIO OF 1.85:1 OVER 1.66:1 FROM THE OUTSET AND
GRADUALLY IT BECAME THE STANDARD FOR NON-ANAMORPHIC
WIDESCREEN SCREENINGS. IN THE LATER YEARS OF 35MM FILM

PROJECTION THE MAJORITY OF CINEMAS WOULD ONLY USE 1.85:1
AND CINEMASCOPE RATIOS FOR ALL CONTEMPORARY RELEASES.

A KEY ISSUE FOR CINEMAS AFTER THE EVOLUTION TO WIDER
SCREEN RATIOS, AND THIS STILL HAS A BEARING TODAY, WAS THE
LOSS OF LIGHT DUE TO THE USE OF A SMALLER PERCENTAGE OF

THE FRAME IN PROJECTION. QUITE A LARGE PERCENTAGE OF
AVAILABLE LIGHT IS MATTED OUT BY THE SMALLER APERTURE

PLATES USED FOR WIDESCREEN, RESULTING IN A DARKER IMAGE
ON SCREEN.

2.39:1 CINEMASCOPE
CINEMASCOPE WAS ORIGINALLY A TRADEMARK OF 20TH CENTURY

FOX’S
FIRST ANAMORPHIC WIDESCREEN RELEASES, BUT IN THE

PRECEDING YEARS BECAME SHORTHAND FOR ALL ANAMORPHIC
WIDESCREEN PROJECTION, THESE DAYS IT HAS BEEN SHORTENED
TO ‘SCOPE’ FOR D-CINEMA. AS NOTED ABOVE THERE HAVE BEEN

MANY DIFFERENT VERSIONS OF “CINEMASCOPE” WITH MANY
TRADENAMES AND DIFFERENT RATIOS, FROM 2.35:1 UP TO 2.66:1.
THE ANAMORPHIC PROCESS OF USING SPECIALISED LENSES TO

SQUEEZE THE IMAGE DURING FILMING, THEN REVERSING THE
EFFECT BY UNSQUEEZING THE IMAGE IN PROJECTION WAS FIRST
PATENTED BY A FRENCH PROFESSOR NAMED HENRI CHRÉTIEN IN

THE 1920S, A PROCESS HE CALLED ANAMORPHOSCOPE. THIS
ENABLED THE 1.33:1 35MM FRAME TO BE UNSQUEEZED TO A RATIO

UP TO 2:66:1. VARIOUS SOUNDTRACK ITERATIONS INCLUDING FOUR
TRACKS OF MAGNETIC SOUND EITHER SIDE OF THE PERFORATIONS

CHANGED THE RATIO OVER TIME. A STRIPED OPTICAL TRACK PLUS A
MAGNETIC TRACK EVENTUALLY LED TO A RATIO OF 2.35:1. THE

CINEMASCOPE ASPECT RATIO QUICKLY PROVED POPULAR WITH
FILM-MAKERS AND AUDIENCES ALIKE AND BECAME REGULARLY

USED, PARTICULARLY ON HIGH BUDGET ACTION FILMS. A
CINEMASCOPE PRINT IS EASY TO DETERMINE DURING PRINT

INSPECTION AND MAKEUP DUE TO ITS OBVIOUSLY SQUEEZED
IMAGES.



SOURCING PRINTS FILM PROJECTION
THE DOMINATION OF DIGITAL CINEMA OVER ANALOGUE 

FILM PROJECTION
IS ALMOST COMPLETE AND FEWER FILM PRINTS ARE STRUCK YEAR
ON YEAR. THEREFORE, THE LARGE MAJORITY OF AVAILABLE PRINTS

MUST BE SOURCED FROM FILM ARCHIVES, STUDIOS, AND PRINT
REPOSITORIES. THERE ARE GOOD SOURCES OF 35MM PRINTS–THE

BRITISH FILM INSTITUTE’S DISTRIBUTION ARM HAS A LARGE
SELECTION OF PRINTS AND CAN OFFER ADVICE ABOUT WHERE TO
FIND PRINTS THEY DON’T HAVE AVAILABLE IN THEIR CATALOGUE.
PARK CIRCUS ALSO HAS A VERY LARGE CATALOGUE OF 35MM AND

RECENTLY AN INCREASING CATALOGUE OF 70MM. FTS BONDED
SERVICES KEEP A LARGE SELECTION

OF FILM PRINTS AND IT ALSO WORTHWHILE CONTACTING
INTERNATIONAL SALES AGENTS SUCH MK2, THE MATCH FACTORY OR

PLAYTIME.

MANY ARCHIVES AND SOME STUDIOS WILL ONLY LOAN PRINTS TO
MEMBERS

OF INTERNATIONAL FEDERATION OF FILM ARCHIVES (FIAF) AND
CINEMAS THAT THEY HAVE DEALT WITH BEFORE. FILM ARCHIVES

TEND TO REQUIRE A HIGH DEGREE OF ASSURANCES ABOUT
LOANING PRINTS, ALL WILL EXPECT THEIR PRINTS TO BE SHOWN ON

DUAL PROJECTOR SYSTEMS AND CHANGEOVERS AND DETAILED
PRINT CONDITION REPORTS FILLED OUT PRIOR AND POST

SCREENINGS. IF THESE STANDARDS CAN BE MET THEN IT WILL BE
POSSIBLE TO BOOK ARCHIVE FILM PRINTS AND THERE ARE MANY

NATIONAL AND INTERNATIONAL ARCHIVES WITH LARGE
CATALOGUES. IN THE UK, THE BFI NATIONAL FILM AND TV ARCHIVE
HAS THE LARGEST COLLECTION AND INTERNATIONALLY THERE ARE

MANY OTHERS SUCH AS THE LIBRARY OF CONGRESS OR GEORGE
EASTMAN HOUSE. FIAF IS A GOOD SOURCE OF INFORMATION ON

INTERNATIONAL ARCHIVES.

IN THE CONTEMPORARY FILM LANDSCAPE, ALL PRINTS,
IRRESPECTIVE OF WHERE THEY HAVE BEEN SOURCED, SHOULD BE

REGARDED AS PRECIOUS AND IRREPLACEABLE AND AS SUCH,
TREATED WITH GREAT CARE DURING PROJECTION.

PRINT INSPECTION AND MAKEUP
CAREFUL PRINT MAKEUP AND INSPECTION IS A VITAL PART OF THE

PROCESS
OF SCREENING FROM FILM. WHETHER IT IS 16MM, 35MM OR 70MM, A
PRINT MUST BE THOROUGHLY INSPECTED TO ENSURE THAT THERE

WILL BE NO ISSUES WITH PROJECTING IT. AN AVERAGE LENGTH
35MM FEATURE FILM WILL ARRIVE ON FIVE TO SEVEN REELS, EACH
35MM REEL USUALLY HOLDS UP TO 20 MINUTES OF SCREEN TIME. IT

IS THE RESPONSIBILITY OF THE PROJECTIONIST
TO “MAKEUP” THE REELS ONTO SPOOLS IN ORDER TO PROJECT THE
FILM. DEPENDING ON THE SOURCE OF THE PRINT, THIS CAN BE ONE

2000-FOOT SPOOL PER REEL FOR ARCHIVE FILM, UP TO THREE
REELS PER 6000-FOOT SPOOL FOR NON-ARCHIVE OR ‘RELEASE’
PRINTS PROJECTED USING CHANGEOVERS, OR ALL REELS ON TO

ONE LARGE PLATE FOR LONG PLAY SYSTEMS. TODAY’S PRINTS WILL
MOST LIKELY NOT BE BRAND-NEW DIRECT FROM THE LABORATORY

AND WILL HAVE BEEN SCREENED BEFORE, POTENTIALLY MANY
TIMES.



MAKE UP CAN BE A LONG AND INVOLVED PROCESS WHICH WE’LL
TOUCH ON HERE ONLY BRIEFLY. 

INITIALLY, THE PROJECTIONIST MUST CHECK ALL THE REELS HAVE
ARRIVED AND THEY ARE ALL FROM THE CORRECT FILM. THIS CAN

BE DONE BY LOOKING AT THE FILM CANS, BUT REALLY SHOULD BE
CONFIRMED BY LOOKING AT THE PRINT ITSELF, THE LEADERS AND
TAILS IN PARTICULAR. THE PROJECTIONIST MUST ALSO ASCERTAIN

THE ASPECT RATIO AND THE SOUND FORMAT. ANY FILM SPLICES
OR JOINS MUST BE CHECKED TO ENSURE THEY ARE SOUND AND

HAVE THE CORRECT NUMBER OF PERFORATIONS ON THE FRAMES
EITHER SIDE OF THE JOIN. ALL THE PERFORATIONS MUST BE

SOUND AND NOT TORN AND IF THE FILM IS RUNNING ON
CHANGEOVERS THEN CUE DOTS MUST BE CHECKED TO ENSURE

THEY ARE VISIBLE AND IN THE RIGHT PLACE–A MISSED
CHANGEOVER IS EMBARRASSING FOR THE PROJECTIONIST AND

ANNOYING FOR THE AUDIENCE. ANY ISSUES NOT PICKED UP
DURING THE INSPECTION CAUSE PROBLEMS DURING SCREENING–

BAD JOINS AND TORN PERFORATION ARE THE PRINCIPAL CAUSE OF
STOPPAGES DURING A SCREENING.

AT ALL TIMES DURING MAKEUP GREAT CARE MUST BE TAKEN TO
AVOID ANY UNNECESSARY DAMAGE TO THE PRINT. MAKEUP AREAS

SHOULD BE KEPT CLEAN AND FREE FROM COFFEE CUPS. WHEN
LIFTING REELS OUT OF CANS,

CARE SHOULD BE TAKEN NOT TO ALLOW CENTRES TO DROP OUT
OF THE REEL. REWINDING SHOULD ALWAYS BE DONE WITHOUT
LOSING CONTROL AND GLOVES SHOULD BE WORN ON AT LEAST

ONE HAND TO AVOID ANY ADDITIONAL DIRT BUILD UP. IF A
PROJECTIONIST IS CONSCIENTIOUS, A PRINT CAN OFTEN LEAVE THE

PROJECTION BOX IN A BETTER CONDITION THAN WHEN IT
ARRIVED, SLAP DASH MAKE UP AND PRINT HANDLING WILL

DAMAGE IRREPLACEABLE PRINTS.
PROJECTIONISTS HANDLING AND INSPECTING FILM PRINTS ON A

FLATBED REWIND BENCH



OPERATION
THE EFFICIENT AUTOMATED PLAYLIST OF THE CONTEMPORARY

MULTIPLEX
HAS MEANT THE LOSS OF SOME OF THE PERFORMATIVE ELEMENTS

OF A NIGHT AT THE CINEMA. AN ANALOGUE FILM SCREENING
SHOULD BE VIEWED AS A PERFORMANCE AND THE

PROJECTIONIST’S ROLE IS TO EASE THE AUDIENCE INTO THE FILM
WITH AS LITTLE FRICTION AS POSSIBLE. THIS HUMAN INVOLVEMENT

ALSO ALLOWS EXTRA DETAILS TO BE CONSIDERED, SUCH AS
CAREFULLY SELECTING PLAY-IN MUSIC AHEAD OF THE SCREENING
AND THE ADDITION OF THEATRICAL ELEMENTS SUCH AS CURTAINS
AND SPECIFIC LIGHTING TO ADD SHOWMANSHIP TO A SCREENING.

PRE-SHOW CHECKS
DURING OPERATION THE PROJECTIONIST IS RESPONSIBLE FOR
EVERYTHING THAT HITS THE SCREEN OR TAKES PLACE IN THE

AUDITORIUM. AHEAD OF THE HOUSE OPENING TO THE AUDIENCE
EVERYTHING SHOULD BE DOUBLE CHECKED TO ENSURE THERE

WILL BE NO ERRORS. ALL EQUIPMENT NEEDS TO BE SWITCHED ON,
THE PROJECTOR AND PORTHOLES FULLY CLEANED, THE SPOOLS (OF

THE CORRECT FILM!) PLACED ON THE PROJECTOR, THE CORRECT
LENS AND APERTURE PLATE SHOULD BE IN PLACE AND THE

MASKING SET FOR THE CORRECT ASPECT RATIO. THE LAMP SHOULD
BE ON AND RUNNING AT THE CORRECT BRIGHTNESS. BEFORE A

SCREENING, IF THERE IS TIME, IT IS WISE TO PUT A REEL ON SCREEN
TO CHECK THAT THE FOCUS IS CORRECT.

FOR MOST CINEMAS RUNNING 35MM, LINING UP A SHOW WILL ALSO
INCLUDE RUNNING DIGITAL ADVERTS AND TRAILERS, SO THIS

SHOULD ALSO TAKE PLACE IN ADVANCE. IT’S USEFUL TO REHEARSE
THE TRANSITION FROM DIGITAL TO ANALOGUE PRESENTATION TO

MAKE SURE IT’S AS SMOOTH AS POSSIBLE.

THE SHOW
THERE IS A REPEATABLE CHAIN OF ACTIONS AT THE START OF A

FILM SCREENING AND THIS IS THE POINT WHERE THE
PROJECTIONIST NEEDS TO BE FULLY FOCUSED ON WHAT NEEDS TO

HAPPEN. MUSIC MUST BE FADED, HOUSE LIGHTS DROPPED,
CURTAINS OPENED, THE PROJECTOR STARTED, SOUND FORMAT

SELECTED, PROJECTOR DOUSER OPENED AND SOUND UNMUTED,
ALL IN A FLUID SEQUENCE. ONCE THE FILM IS ON SCREEN, THE GATE
TENSION, FRAMING AND FOCUS SHOULD BE CHECKED, FOLLOWED
BY A QUICK TRIP TO THE AUDITORIUM TO MAKE SURE THE VOLUME
IS CORRECT FOR THE AUDIENCE. IT’S ALWAYS BEST TO CHECK THE
VOLUME IS CORRECT ON A SCENE OF DIALOGUE. VOLUME IS VERY

SUBJECTIVE AND IS ONE OF THE MOST COMPLAINED ABOUT
ASPECTS

OF FILM PROJECTION. THERE’S A BALANCE TO BE FOUND BETWEEN
ENSURING A FILM SOUNDTRACK HAS IMPACT BUT DOES NOT

OVERWHELM OR BECOME PAINFUL FOR AUDIENCES WITH A WIDE
RANGE OF AUDITORY SENSITIVITY, AND THIS IS NOT ALWAYS EASY

TO GET RIGHT.



APART FROM THE VOLUME CHECK, IF POSSIBLE A PROJECTIONIST
SHOULD REMAIN IN THE PROJECTION BOX FOR THE DURATION OF

THE FILM, THIS CAN SEEM LESS ESSENTIAL WHEN RUNNING A LONG
PLAY SYSTEM, BUT WITH PRINTS BECOMING MORE PRECIOUS,

PROJECTIONISTS NEED TO KEEP AN EYE OUT
FOR ANY ISSUES. FOCUS, OR FRAMING CAN CHANGE OVER THE

COURSE OF A FILM AND EQUIPMENT CAN FAIL, SO SOMEONE ON
HAND TO KEEP THE IMAGE LOOKING GOOD ON SCREEN OR PREVENT

EXCESS DAMAGE IS IMPORTANT. IF TWO PROJECTORS ARE USED,
CHANGEOVERS WILL NEED TO BE UNDERTAKEN.

A CHANGEOVER SHOULD ALLOW A SEAMLESS TRANSITION FROM
ONE REEL.

TO THE NEXT AND EXCELLENT TIMING AND CONCENTRATION IS
NEEDED TO MAKE IT A SMOOTH ONE. WHILST THE OUTGOING REEL

IS RUNNING, THE INCOMING REEL SHOULD BE LACED AND READY TO
GO. TIMINGS CAN VARY FROM PROJECTOR TO PROJECTOR BUT THE

INCOMING REEL CAN OFTEN BE LACED WITH EIGHT FEET OF LEADER
AHEAD OF THE START OF THE ACTUAL PICTURE.

WITH A MINUTE OR SO TO GO BEFORE THE END OF THE OUTGOING
REEL THE PROJECTIONIST SHOULD READY THEMSELVES AT THE

PORTHOLE NEXT TO THE INACTIVE PROJECTOR AND LOOK AT THE
TOP RIGHT CORNER OF THE SCREEN. WHEN THEY SPOT THE FIRST

SET OF FOUR CUE DOTS–THESE ARE ON SCREEN
FOR A SIXTH OF A SECOND–THE START BUTTON IS PRESSED ON THE

PROJECTOR AND A SHORT PAUSE THE LAMPHOUSE DOUSER IS
OPENED AND THE SECOND CUE DOTS ARE AWAITED. JUST OVER

SEVEN SECONDS AFTER THE FIRST SET OF DOTS THE SECOND SET
OF FOUR WILL APPEAR. AT THIS POINT THE PROJECTIONIST WILL
PRESS TWO BUTTONS, ONE TO SHUT THE CHANGEOVER SHUTTER
ON THE OUTGOING PROJECTOR AND OPEN THE SHUTTER ON THE
INCOMING PROJECTOR, THE OTHER BUTTON CHANGES OVER THE

SOUND. AFTER SEVEN SECONDS,
THE LEADER WILL HAVE RUN THROUGH THE PROJECTOR AND THE

SHUTTER AND SOUND WILL OPEN ON THE PICTURE SECTION OF THE
INCOMING REEL. REPEAT UNTIL ALL THE REELS HAVE FINISHED.

THE FINAL ACT OF A FILM SCREENING IS TO BRING THE LIGHTS UP
AND CLOSE THE CURTAINS AT THE END OF THE FILM, AS THE

DOUSER IS CLOSED AND THE SOUND IS MUTED.
FOR BOTH AUDIENCE AND PROJECTIONIST, THERE IS MUCH

PLEASURE TO BE HAD FROM AN INCIDENT FREE SHOW AND THE
LESS THE FORMER RECOGNISES THE HARD WORK OF THE LATTER

DURING THE SCREENING, THE BETTER.



APPENDIX 1 -

 CINEMA ENGINEERS AND SYSTEMS INTEGRATORS
PROJECTION EQUIPMENT SALES AND INSTALLATION

BELL THEATRE SERVICES
UNIT 9B CHESTER ROAD BOREHAMWOOD HERTFORDSHIRE

WD6 1LT
020 8238 6000 ADMIN@BELL-THEATRE.COM SALES@BELL-

THEATRE.COM
CINEMANEXT UK

AN YMAGIS GROUP COMPANY ESKDALE ROAD, RIVERSIDE HOUSE
MIDDLESEX

UB8 2RT–UXBRIDGE
UNITED KINGDOM

0203 6958473 CONTACT.UK@CINEMANEXT.COM
SOUND ASSOCIATES LTD

KEEBLE HOUSE,
81 ISLAND FARM ROAD WEST MOLESEY, SURREY KT8 2SA

020 8939 5900 INFO@SOUNDASSOCIATES.CO.UK

ONLINE GUIDE
A GUIDE TO FILM PROJECTION

ROSBEEKTECHNIEK
SIR WINSTON CHURCHILLLAAN 309 2287 AA RIJSWIJK ZH

NETHERLANDS
TEL: +31 70 319 40 71 MOB: +31 653 334 165

INFO@ROSBEEKTECHNIEK.NL
MASKING, CURTAINS AND SCREEN INSTALLATION ENGINEERS

POWELL CINEMA ENGINEERS
UNIT 8 & 9, LEIGHTON INDUSTRIAL PARK, BILLINGTON ROAD,

LEIGHTON BUZZARD,
BEDS, LU7 4AJ

01525 383054 INFO@POWELLLED.COM

CAMSTAGE
BATFORD MILL INDUSTRIAL ESTATE, LOWER LUTON RD,

HARPENDEN AL5 5BZ
01727 830151 CAMSTAGE.COM/CONTACT-US

BELL THEATRE

CINEMANEXT UK

SOUND ASSOCIATES LTD
OMNEX PRO FILM

MISSION HALL,
9-11 NORTH END RD, LONDON W14 8ST, UK

0161 477 7633 INFO@OMNEX.CO.UK

INDEPENDENT CINEMA OFFICE
OMNEX PRO FILM
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APPENDIX 2:
 

 RESOURCES

HTTP://WWW.FILM-TECH.COM/VBB/–GREAT FORUM FOR USEFUL
ADVICE AND EQUIPMENT INFORMATION, EQUIPMENT SALES AND

REQUESTS
HTTPS://IN70MM.COM/–FOCUS ON 70MM BUT USEFUL FOR ALL FILM

INFORMATION AND OCCASIONAL EQUIPMENT SALES
HTTP://WWW.WIDESCREENMUSEUM.COM/–GOOD INFORMATION ON

ASPECT RATIOS AND FILM HISTORY
HTTPS://WWW.FIAFNET.ORG/–HOME PAGE OF INTERNATIONAL

FEDERATION OF FILM ARCHIVES

ROSBEEKTECHNIEK

POWELL CINEMA ENGINEERS

CAMSTAGE
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A GUIDE TO FILM PROJECTION
RESOURCES

THE ART OF FILM PROJECTION: A BEGINNER’S GUIDE
ROCHESTER, NY: GEORGE EASTMAN MUSEUM, 2019 ISBN

9780935398311

GREAT ACCESSIBLE BOOK ON ALL THINGS FILM PROJECTION.

THE ADVANCED PROJECTION MANUAL
TORKELL SÆTERVADET, FIAF/NORSK FILMINSTITUTT, 2005, ISBN:

9782960029611

THOROUGH AND AUTHORITATIVE BOOK ON FILM PROJECTION.
BKSTS CTC PROJECTIONISTS’ HANDBOOK



@Nightspotcinema


